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Background: Tramadol (TR) is an opioid agonist (μ-opioid receptors) that also affects the noradrenergic and serotonergic systems.
TR is a synthetic analgesic substance with opioid agonist properties that has been approved for pain management by affecting the
central nervous system.
Objective: The primary objective of this scoping review was to determine the poisoning consequences of TR and its associated
symptom management techniques, as well as its effect on opioid and non-opioid receptors, metabolism, and complications on
various organ systems.
Discussion: Typically, acute overdose of TR is not considered life threatening, and most fatalities are attributed to polysubstance
overdose. TR can cause drowsiness, headaches, seizures, respiratory depression, low heart rate, coma, and even death.
Additionally, the prolonged use of TR can lead to addiction, with withdrawal resulting in both common and atypical symptoms.
Conclusions: Therefore, it is recommended that patients with TR poisoning receive close monitoring of their cardiovascular
system, along with a comprehensive management plan for their levels of consciousness and respiratory function.
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Introduction

Tramadol (TR), also known as Ultram, is a type of opioid agonist
that targets the μ-opioid receptors (μ-ORs), as well as the nora-
drenergic and serotonergic systems. It was initially synthesized in
1962 and has been utilized as a pharmaceutical analgesic since
1977[1]. TR, a synthetic analgesic drug, has been approved by the
Food and Drug Administration (FDA) since 1995 for the man-
agement of pain. It exerts its effect by acting as an opioid agonist
and affects the central nervous system (CNS). This drug is
available to patients in various forms, including drops, intrave-
nous (IV) solutions, subcutaneous (SQ), and extended-release
preparations[2–5].

After oral administration, TR is rapidly absorbed into the
bloodstream, but its bioavailability is ~70% due to hepatic

metabolism. Despite this, the drug is able to cross the blood–brain
barrier and exert its opioid agonist effects centrally. Interestingly,
buccal and nasal administration routes can result in much higher
bioavailability, with nasal administration resulting in ~500%and
buccal administration resulting in around 200% bioavailability
when compared to oral administration[6].

TR, a racemic combination containing two enantiomers, acts
synergistically as both the positive enantiomers ( + ) and negative
enantiomers (− ) have distinct pharmacological effects, with the
( + ) enantiomers binding with μ and κ-opioid receptors as well as
inhibiting norepinephrine (NE) and 5-HT reuptake, while the (− )
enantiomers only inhibit NE reuptake[7–9]. Compared to mor-
phine (which has an affinity 6000 times greater) and codeine (10
times greater), TR demonstrates significantly lower binding affi-
nity for μ-ORs[10]. The potent chemical actions of TR’s primary
metabolite, O-desmethyltramadol, which are facilitated by
CYP2D6, include significant inhibition of both NE and 5-HT
reuptake, as well as agonistic interaction with the μ-ORs, exhi-
biting an agonist effect that is 200-fold more potent than TR
itself[11].

For cancer patients, as well as those experiencing conditions
such as spinal cord injury, low back pain, rheumatoid arthritis,
and various types of acute pain (including abdominal and labor
pain), this opioid analgesic is frequently administered, either alone
or in combination with other non-steroidal anti-inflammatory
drugs (NSAIDs)[12,13]. TR has demonstrated efficacy in the
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treatment of neuropathic pain[14], fibromyalgia, and osteoar-
thritis-related pain[15]. In addition to its use in pain management,
there is some evidence that TR is utilized in the treatment of
premature ejaculation[16,17].

The recommended doses for TR include 50 mg orally, 50–100
mg injectable, and 100 mg rectally, with a daily maximum of 400
mg, while therapeutic blood levels for adults range from 100 to
300 ng/ml (0.1–0.3 µg/ml) and for children, doses range from 1 to
2 mg/kg/dose; the lethal dose of TR has not been established, and
in combination with other drugs, its fatal level is extremely low
(0.15–39 mg/l)[18].

Acute TR overdose is generally non-life-threatening, and the
majority of fatalities are attributed to polysubstance overdose. An
acute overdose of TR can result in symptoms such as miosis,
tachycardia, seizures, CNS suppression, coma, respiratory
depression, hypotonicity, and acidosis[19]. On the other hand,
chronic TR use or abuse may cause several adverse effects that
include fatigue, dizziness, vertigo, headache, visual disturbances,
nausea, vomiting, sweating, dry mouth, constipation, postural
hypotension, irregular heartbeats, euphoria, dysphoria, and
hallucinations[20]. According to reliable sources, acute kidney
injury (AKI) is not a common consequence of TR poisoning, and
information regarding its prevalence and treatment is limited, but
there have been cases of AKI following TR toxicity in recent
years[21–23].

TR is similar to other opioids in that long-term use can develop
opioid physical dependency, which can be followed by a with-
drawal syndrome if the drug is suddenly discontinued[24,25]. In
contrast to numerous other opioids, TR has an effect on
numerous neurotransmitter systems, such as the opioid system
and the serotonin and NE systems, among others. The opioid
antagonist, naloxone, only partly inhibits the actions of TR[26,27],
and there is minimal cross-tolerance with other opioids[25,28–30],
suggesting that the cumulative influence of the drug is due to its
effects on multiple systems. The aim of this scoping review was to
determine the consequences of TR poisoning, including the best
methods of managing associated symptoms, as well as examining
its metabolism and effects on both opioid and non-opioid
receptors (ORs), and the complications that may arise in multiple
organ systems (see Table 1). This analysis was reviewed and
approved by the Mazandaran University of Medical Science
Ethics Committee (No.: IR.MAZUMS.REC.1399.7850) and was
carried out in accordance with the Helsinki Declaration
Principles. This study is registered with the Research Registry,
and the UIN is research registry 8622 (https://www.researchreg
istry.com/register-now#home/registrationdetails/63c521df4817
670011b960fa/).

Discussion

Pharmacokinetics and pharmacodynamics

TR can be administered via oral, IV, or SQ routes of
administration[31]. Novel transdermal routes have been devel-
oped to address the limitations of the conventional therapeutic
methods[32]. When administered orally, TR is administered in its
racemic form, achieving swift and comprehensive absorption in
the intestine, allowing for a bioavailability of 70%[33]. TR
undergoes extensive metabolism following absorption, which
includes O-demethylation and N-demethylation, conjugation,
and urine excretion. The elimination half-life (β elimination) of

the drug is ~5 h, while that of its main metabolite is around 8 h.
TR is mostly eliminated by the kidneys (~90%), with the
remainder passing through the feces. Patients with renal failure
exhibit diminished TR excretion in comparison to healthy
individuals[34]. Notably, the concentration of TR in the urine is
one order of magnitude higher than that of cardiac blood, per-
ipheral blood, liver, and kidney tissue[35].

The elimination of TR is primarily attributed to renal clear-
ance, accounting for over 90% of its elimination, with minimal
activity detected in fecal or salivary specimens. Moreover, fol-
lowing the intramuscular administration of TR (50 mg), a sig-
nificant increase in the concentration of the drug within both
urine and saliva samples was observed after just 30 min[36].

Mechanism of action

The mechanism of action of TR is primarily through the activa-
tion of ORs, which is well-established and understood.
Specifically, TR binds to μ-ORs with moderate affinity and 6 and
κ ORs with weak affinity, although the affinity is considerably
lower compared to codeine and morphine. In addition to ORs,
TR demonstrates activity with monoamine transporters, such as
NE and serotonin, through the inhibition of monoamine reup-
take, subsequently diminishing the transmission of pain signals
within the CNS[37].

Drug interaction

The morbidity and mortality rates associated with TR poisoning
are primarily attributed to drug interactions. Specifically, over
761 substances have been identified to interact with this drug.
Antidepressants, carbamazepine, digoxin, monoamine oxidase
(MAO) inhibitors, rifampin, quinidine, stress medications,
sedatives, alcohol, and blood thinners have been identified as
some of the frequently prescribed medications that contribute to
TR poisoning[38]. Serotonin syndrome (SS) is caused by the
combination of TR and serotonin inhibitors like fluoxetine. TR
inhibited serotonin reuptake, resulting in a rise in plasma

Table 1
Pharmacokinetic, pharmacodynamic, and clinical complications
of tramadol

Parameter Descriptions

Absorption Oral, SQ, injectable
Excretion Kidney
Mechanism of action μ-ORs, NE, and serotonin inhibition
Therapeutic dose 0.1–0.3 mg/l (adults); 1–2 mg/kg/dose (children)
Lethal dose 0.15–39 mg/l
Pregnancy time Category C
Drug interaction Antidepressants, digoxin, rifampin carbamazepine, MAOIs,

quinidine
Antidote BZDs, naloxone
Complications Pupil Miosis, mydriasis

Brain Seizures
Heart Dysrhythmia
Lung Apnea
Neurology Serotonin syndrome
Kidney Renal failure
Shoulder Dislocation
Muscle Rhabdomyolysis

BZDs, benzodiazepines; MAOIs, monoamine oxidase inhibitors; NE, norepinephrine; μ-ORs, μ-opioid
receptors; SQ, subcutaneous.

Manouchehri et al. Annals of Medicine & Surgery (2023)

3983

https://www.researchregistry.com/register-now#home/registrationdetails/63c521df4817670011b960fa/
https://www.researchregistry.com/register-now#home/registrationdetails/63c521df4817670011b960fa/
https://www.researchregistry.com/register-now#home/registrationdetails/63c521df4817670011b960fa/


serotonin levels and serotonin release at high dosages[39,40].
Furthermore, the main signs of SS, mydriasis and tachycardia,
have been identified as significant risk factors for seizure[41,42].

TR in pregnancy and lactation

TR and its active metabolite, O-desmethyltramadol, have
demonstrated a propensity for crossing the placenta. An experi-
mental study was conducted on women undergoing labor
analgesia with intramuscular doses of TR, reaching a maximum
of 250 mg. Results of this study revealed that the mean con-
centration of TR in the fetus at delivery was found to be 94
( ± 13)%[43]. Due to the lack of human evidence in pregnancy, the
product information leaflet advises that TR should not be used in
pregnant women before or during labor, unless the potential
benefits outweigh the risks[44]. Unfortunately, no major case–
control or cohort studies of pregnant women who were exposed
to TR throughout their pregnancy exist.

The Australian Therapeutic Goods Administration Evaluation
Committee (ATGAEC) has classified TR as a category C drug[45].
This classification denotes substances that are capable of inducing
detrimental effects on the human fetus or neonate, attributable to
their pharmacological effects, with potential for reversibility but
without causing abnormalities. Based on the available evidence, it
is recommended to abstain from using TR both at the time of
conception and during organogenesis, as this appears to be the
safest course of action. While TR is not approved for use in
breastfeeding mothers, it has been administered to provide pain
relief for women who have undergone a cesarean section or have
perineal injuries. Typically, for drugs that do not manifest
appreciable toxicity to an infant, a relative infant dosage of less
than 10% is deemed acceptable to prevent any potential harm to
a full-term newborn[46].

TR dependency

TR dependency is associated with dopamine release in several
areas of the CNS. Agonists of μ-ORs enhance dopamine release
while reducing the release of γ-aminobutyric acid, which inhibits
dopamine release[47]. The use of TR has been linked to a heigh-
tened risk of dependency, as both TR itself and its metabolites
function as agonists at μ-ORs. Despite initial assumptions of a
relatively low risk for dependency, the widespread use of TR for
prolonged pain management and its misuse in the context of drug
abuse has led to the recognition of a substantial dependency
rate[48].

TR has been used as an analgesic in Iran for numerous years,
and its sale and distribution are unrestricted. TR abuse, on the
other hand, is on the increase due to the high number of drug
users. Some drug users use it to quit using opiates without a
prescription, which increases the incidence of addiction. As a
result, more addicts are developing TR dependency, which is
followed by withdrawal symptoms. When compared to other
opioids, TR dependency is quite uncommon. Following its ori-
ginal introduction, an independent steering committee in the
United States was established to monitor TR abuse and depen-
dency. They found a frequency of dependence of less than 1 in
100 000 patients[49].

Withdrawal of TR

TR withdrawal symptoms can be classified as either typical or
atypical. So far, only a few unusual symptoms associated with TR
withdrawal have been described. Themost common symptoms of
TR withdrawal include musculoskeletal and gastrointestinal
pain, anxiety, depression, diarrhea, insomnia, lacrimation, nau-
sea, agitation, rhinorrhea, and excessive sweating. Unusual CNS
symptoms such as confusion, delusion, derealization, deperso-
nalization, and paranoid thoughts (2.27%prevalence), unnatural
sensory experiences such as numbness, tingling, prickling, and
tinnitus (4.25% prevalence), and tactile, visual, and auditory
hallucinations are all examples of atypical symptoms (20%
prevalence)[50]. The combination of clonidine (for the treatment
of diarrhea, lacrimation, rhinorrhea, and nausea), baclofen, and
ibuprofen (NSAID) is particularly beneficial in the decrease and
termination of TR withdrawal and craving for severe TR
withdrawal.

Withdrawal syndrome in the neonate

TR use during pregnancy is classified as a category C drug, which
induces serotonin release whilst inhibiting NE reuptake.
Prolonged use of this substance during pregnancy, whether due to
low back discomfort, headaches, or other addictive tendencies,
may lead to physical dependency and subsequent withdrawal
symptoms in the newborn infant. Nausea, vomiting, poor feed-
ing, agitation, tremors, hypertonicity, multifocal myoclonus,
tachycardia, tachypnea, and generalized tonic–clonic seizures can
all be indications of withdrawal syndrome 24 h after delivery[51].
The optimal drug for managing neonatal TR withdrawal is
unknown. The withdrawal syndrome may be caused by both
opioid and non-opioid actions (particularly the suppression of 5-
HT reuptake). Benzodiazepines (BZDs), phenobarbital, cloni-
dine, and opium tincture have all been recommended as
treatments[52].

Clinical complications

The clinical manifestations of TR poisoning can comprise a range
of serious consequences, such as seizures, rhabdomyolysis, renal
failure, shoulder dislocation, respiratory depression, SS, cardiac
events, and, in some instances, even death (see Fig. 1). The inci-
dence of TR poisoning and fatalities has been observed to be
mounting, and reports concerning the abuse and resulting toxi-
city of this substance are likewise increasing[53]. Long-term use of
TR has been associated with numerous adverse effects, including
vertigo, hyperglycemia, hypotonicity, seizures, SS, headache,
acidosis, ear infection, tinnitus, and vertigo in rare cases[39,54–56].

Seizures

Seizures are a common side effect of TR usage, although the
specific mechanism of TR-induced seizures is unknown. Themost
frequent adverse neurological symptoms documented in TR-
intoxicated individuals are seizures and loss of consciousness.
These can occur at both therapeutic and toxic dosages. Although
BZDs can manage TR-related seizures, several studies have
shown that BZDs, even at therapeutic doses, may enhance the
morbidity and mortality of TR overdoses[57].

TR’s anti-nociceptive effects appear to be associated with its
inhibition of serotonin absorption and agonism at the μ and κ
ORs. The serotonergic effect appears to be mediated by the 5HT2
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receptor. TR’s abuse potential is most probably due to antag-
onism at the opioid κ receptor. In this regard, TR is comparable to
the κ receptor agonist salvinorin A, the main hallucinogenic ele-
ment in the frequently abused Salvia divinorum plant[58].

TR-induced seizures usually happen during the first 4–6 h after
consuming too much TR. These seizures are generally single,
brief, generalized tonic–clonic episodes that last less than 5 min.
In population-based research, the prevalence of TR-related sei-
zures ranges from 0.15 to 0.86%. TR dosages that cause seizures
vary from 100 to 500 mg. Although it does not appear to be dose
dependent, higher TR doses increase the risk. According to new
evidence, the majority of seizures occur in younger individuals
who abuse TR at dosages greater than 1000 mg. The risk of
seizures appears to be higher when combined with serotonergic
psychotropic cytochrome P-450 2D6 inhibitors, which lower the
seizure threshold even further. Younger individuals are more
likely to abuse drugs, and they are more likely to overdose on
greater dosages of TR. Adults between the ages of 25 and 44 were
found to be most at risk for seizures, with a mean age of 25 years.

The physical injury to the head is the most common adverse
effect of seizures, which affects up to 1% of patients.
Administration of a BZD such as lorazepam, supportive therapy
to minimize damage, and discontinuation of TR and other pro-
convulsant serotonergic drugs are all options for treatment[59].

Serotonin syndrome

The occurrence of SS subsequent to TR usage is atypical.TR
rarely causes SS, which manifests as hallucinations, tachycardia,
hyperthermia, hyperreflexia, and coma due to TR’s effect on
serotonin reuptake inhibition. TR should not be used with ser-
otonin reuptake inhibitors (SSRIs), selective NE reuptake inhi-
bitors (SNRIs), triptans, MAO inhibitors, or tricyclic
antidepressants since they have comparable serotonergic effects.

SS manifests through a cluster of symptoms that vary in their
degrees of severity. Neuromuscular hyperactivity, autonomic
hyperactivity, and altered mental state make up the traditional
triad. Mild types contain nonspecific symptoms, including
sweating, tremors, and enhanced reflexes, and are commonly

misdiagnosed and untreated. Rhabdomyolysis, myoglobinuria,
renal failure, disseminated intravascular coagulation (DIC),
metabolic acidosis, and acute respiratory distress syndrome
(ARDS) are all complications of SS[60].

SS has been described in concomitant use with serotonergic
psychotropic drugs such as fluoxetine, paroxetine, sertraline,
venlafaxine, mirtazapine, citalopram, bupropion, olanzapine,
clozapine, ziprasidone, and razagilin. Certain serotonergic anti-
depressants (e.g. paroxetine, fluoxetine) that inhibit cytochrome
P-450 2D6 by raising TR blood levels also increase the risk of
SS[61].

SS induced by TR is a medical emergency that poses a threat to
life and requires urgent treatment in an emergency department.
TR and other serotonergic drugs are discontinued, and intensive
supportive care is performed to manage agitation, hyperthermia,
and autonomic dysfunction. IV fluids, cardiac monitoring, cool-
ing blankets, and oxygen therapy to maintain saturations greater
than or equal to 94% are all life-saving interventions. For agi-
tation, antipsychotics and restraints are preferable over BZDs.
Antipyretics are not recommended for hyperthermia because the
higher temperature is caused by increased muscular activity
rather than a change in the hypothalamus thermal set point.
Administering cyproheptadine, an antidote for SS, is advisable for
patients with moderate to severe symptoms or those who do not
respond to supportive therapy alone. Initially, 12 mg of cypro-
heptadine should be given, followed by 2 mg every 2 h until the
symptoms improve. The daily cyproheptadine dosage varies
based on individual situations, but studies indicate that taking
12–18 mg of cyproheptadine blocks 85–95% of 5HT2
receptors[62].

Rhabdomyolysis and renal failure

Rhabdomyolysis is the release of muscle cell contents into the
bloodstream as a consequence of skeletal muscle trauma. It can
result from severe muscular damage, such as that caused by a
crushing injury or an electrical shock. Cocaine, heroin, ethanol,
amphetamines, and caffeine are examples of drugs or poisons
that can cause this disorder. TR is a relatively uncommon cause of

Figure 1. Clinical complications of tramadol on various organs.
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rhabdomyolysis and renal failure, with just a few cases described
in the literature.

Due to the wide range of causes, the clinical presentation of
rhabdomyolysis is extremely variable. Acute myalgia and pig-
menturia due to myoglobinuria, as well as increased serum
creatine phosphokinase, are the hallmark symptoms of rhabdo-
myolysis. Compartment syndrome, hyperkalemia, hypocalcemia,
elevated liver enzymes, cardiac arrhythmias, acute renal failure
(ARF), and DIC can also be mentioned. Rhabdomyolysis is
treated with prompt and aggressive fluid resuscitation, the elim-
ination of causative factors, and the treatment and prevention of
any complications that may occur. Supportive therapy, including
hydration and alkalinization of urine with sodium bicarbonate, is
essential in patients with rhabdomyolysis and appropriate urin-
ary output. If there is no response to treatment, dialysis is
recommended[21].

Shoulder dislocation

The administration of TR, within therapeutic or toxic levels, can
trigger seizures, typically characterized as a generalized tonic–
clonic seizure, observed within the initial 24 h post-consumption.
Young individuals with prolonged history of drug ingestion, and
those who consume alcohol concomitantly, are more susceptible
to experiencing these seizures[63]. However, seizures are uncom-
mon at therapeutic doses, with a prevalence of less than 1%
described. In epileptic patients, a seizure can cause a posterior
shoulder dislocation. Axial loading in adduction and internal
rotation of the arm due to severe muscle contraction during sei-
zure is the cause of injury[64].

Anterior shoulder dislocation is a frequently reported issue in
the emergency medicine domain. Following a comprehensive
physical examination and confirming the results by utilizing the
appropriate X-ray, the majority of emergency physicians are
capable of rendering a prompt diagnosis for anterior shoulder
dislocation[65]. As compared to anterior dislocation, posterior
dislocation of the shoulder is an uncommon occurrence that is
sometimes missed on initial inspection. Clinical manifestations
are occasionally minimal or nonexistent, and X-rays may be
inconclusive, making diagnosis challenging.

Respiratory depression

Despite the minimal potential for adverse effects from TR, there
have been documented cases of addiction and respiratory
depression. Respiratory depression triggered by TR is rare, with
increased frequency in individuals that exhibit CYP2D6 dupli-
cation (high metabolizers). Given the considerable variability in
CYP2D6 expression across individuals, the analgesic effect of TR
exhibits wide-ranging differences among patients[21]. Unlike
several other opioids, there have been relatively few reports of
TR-induced respiratory depression and apnea published in sci-
entific literature. However, renal insufficiency has been identified
as a potential risk factor. IV administration of TR, which can
induce apnea and result in a fatality, has been reported to have a
non-respiratory cause[66]. Apnea induced by TR ingestion may
manifest up to 24 h following consumption and is not typically
associated with CNS depression or seizures. In clinical trials
involving oral administration of TR, fatalities were attributed to
the concurrent use of multiple CNS depressants, including bar-
biturates, BZDs, and/or medications featuring serotonergic
properties[67]. The oral dose of 100mg TR suppressed respiration

in ten healthy individuals by reducing ventilatory CO2 sensitivity
by 30% without changing metabolic or arousal states. In healthy
volunteers without pain, the effect of 100 mg TR is shown to be
similar to that of 0.13 mg/kg IV morphine[68]. Therefore, indi-
viduals receiving therapeutic dosages of TR may have severe
opioid symptoms.

Presently, there is a lack of clinical research assessing the pre-
valence of apnea among individuals who have exclusively utilized
oral TR. Furthermore, while Spiller et al.[69] identified respiratory
depression in 2 (2%) out of 87 individuals who used TR alone,
the route of use was not specified. There seems to be a significant
correlation between the dosage of TR and the incidence of
respiratory depression[70].

Cardiovascular events

TR causes mild hypertension and tachycardia by increasing the
concentration of NE in the brain. Complications of long-term use
of TR include dizziness, headaches, dry mouth, premature
heartbeat, hallucinations, and visual disturbances[71]. Ingesting 5
g of TR has been associated with a rare side effect of cardio-
pulmonary arrest[72]. Similar to other drug toxicities, cardiac
symptoms may also manifest in TR poisoning. The most fre-
quently observed symptoms are usually mild electrocardio-
graphic (ECG) alterations such as sinus tachycardia, thoughmore
severe conditions may also occur. Research suggests that an
overdose of TR can lead to sinus tachycardia, QTC prolongation,
and QRS widening. These conditions can often be attributed to
the drug’s inhibitory effect on fast sodium and potassium
channels[73].

Numerous cases of cardiovascular disorders have been
reported subsequent to TR poisoning or overdose[74]. In these
patients, ventricular arrhythmias followed by cardiac arrest with
refractory cardiogenic shock usually occur. Furthermore, IV TR
administration has been related to Kounis syndrome, an allergic
reaction characterized by clinical features and findings of acute
coronary syndrome stimulated by inflammatory cytokines and
mast cell activation[75] in patients who were previously healthy
and had no cardiovascular risk factors. Dyspnea, palpitations,
chest discomfort, and hemodynamic instability appeared shortly
after infusion, prompting a diagnosis of myocardial infarction
(MI)[76]. Previous studies on drugs with similar pharmacologic
properties may provide some insight into TR’s potential cardio-
vascular effects. Antidepressants such as SSRIs have amechanism
similar to TR, and the existing research on SSRIs and the risk of
MI is conflicting. Prolonged QT intervals can lead to the onset of
arrhythmias or serious instances of torsade de pointes, both of
which can result in sudden cardiac death[77].

Fatal dose

Typically, the therapeutic range for TR is between 0.1 and 0.3
mg/l. Fatalities caused by TR poisoning are rare. The precise
lethal dose of TR remains unknown. However, if TR is con-
currently ingested with other medications, it has been noted that
the lethal dose for such cases can be notably low, ranging from
0.15 to 39 mg/l[18]. TR overdose fatalities have been reported to
occur with a blood concentration of 15.1 mg/l. It is possible that
the underlying pathophysiological mechanism of TR overdose is
respiratory depression. Our study’s results indicate that even in
the absence of interacting medications, large doses of TR can
cause mortality. This finding is consistent with prior research[78].
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Management and antidote

TR overdose or intoxication may be associated with a decreased
level of consciousness, seizures, respiratory depression, and
SS[79,80]. For controlling TR side effects, many medication com-
binations were considered. Among these, using naloxone to treat
a TR-induced seizure is still controversial. However, the basis of
treatment for TR poisoning involves cardiovascular monitoring
as well as the insertion of a nasogastric tube (NGT), adminis-
tration of charcoal and sorbitol, hydration, control of seizures
with BZDs, and treatment of respiratory depression with
naloxone. Additionally, various studies have reported on the
efficacy of using intralipid emulsion (ILE) as an adjunct to stan-
dard antidote protocols for treating hemodynamic symptoms or
seizures resulting from poisoning with lipophilic compounds,
such as TR. ILE has been found to be effective by increasing left
ventricular contractility[81].

Conclusion

TR is widely used in the reduction of acute and chronic pain,
especially toothaches and cancer pain, as well as the management
of labor pains. Because TR can induce its effects through different
receptors, it is possible that TR may interact with other drugs,
particularly medications with the same metabolism. So, to pre-
vent the unpredictable side effects of TR, careful monitoring of its
drug interactions is essential. TR overdose has been identified as
one of the most frequent causes of drug poisoning in young male
adults with a history of mental illness and substance abuse.
Symptoms commonly observed in cases of TR overdose include
tachycardia, nausea, vomiting, CNS depression, and seizures.
Cardiopulmonary arrest has been identified as the most common
cause of death in TR poisoning. As a result, it suggests that close
monitoring of the cardiovascular system, as well as management
of the patient’s level of consciousness and respiratory system, is
required in patients with TR poisoning.

Key points

• TR is a synthetic analgesic drug with opioid agonist (μ-opioid
receptor) properties.

• TR is rapidly absorbed after oral administration, with more
than 90% of the drug eliminated renally.

• TR is a NE and 5-HT reuptake inhibitor with an active
metabolite (O-desmethyltramadol).

• TR therapeutic dose in adults ranges from 100 to 300 ng/ml
(0.1–0.3 µg/ml) and in children 1–2 mg/kg/dose.

• TR overdose fatalities occur with a blood concentration of
15.1 mg/l.

• TR and its active metabolite readily cross the placenta and are
classified as category C drugs.

• The most common symptoms of TR withdrawal include
musculoskeletal pain, anxiety, diarrhea, agitation, rhinorrhea,
and excessive sweating.

• The most common neurological symptom in TR poisoning is
seizures and decreased level of consciousness.

• Serotonin syndrome is a rare occurrence with TR use, and its
antidote is cyproheptadine.

• Anterior shoulder dislocation is a frequent complaint resulting
from TR-induced seizures.

• Respiratory depression induced by TR is rare, and naloxone is
the antidote.

• Sinus tachycardia is the most common cardiac manifestation
observed in cases of TR overdose.

• The management of TR poisoning includes cardiovascular
monitoring, activated charcoal administration, hydration, and
treatment of seizures and respiratory depression.

Future perspective

• Increasing public awareness about the many side effects of TR.
• Restrict the use of TR to young individuals.
• Production of a new generation of TR with fewer side effects.
• TR is administered only to hospitalized patients to control

pain and withdrawal symptoms.
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