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Abstract

Tramadol is a centrally acting synthetic opioid analgesic
commonly prescribed for moderate to severe pain. Its increasing use may
be related to the fact that it has fewer side effects than other opiates, in
particular, less addictive potential and less respiratory depression.It
possesses weak agonist actions at the mu -opioid receptor, and inhibits
the reuptake of norepinephrine. It was the second most frequent opioid
reported. Numerous clinical trials have proven its efficacy and safety over
a broad range of painful conditions, both acute and chronic; however, in

severe pain, morphine may be superior to tramadol.

Opioid users recognized tramadol as an opioid only when given in
an amount that was 7 times the therapeutic dose, but at this dose, the
users did not develop opioid like clinical effects such as miosis. The most
common reported side effects are dizziness, nausea, constipation, and

headache.


http://en.wikipedia.org/wiki/Agonist
http://en.wikipedia.org/wiki/%CE%9C-opioid_receptor
http://en.wikipedia.org/wiki/Norepinephrine

However, tramadol toxicity may be underestimated. Some non-
lethal cases of respiratory depression, seizures, and serotonin syndrome
have been reported with tramadol. Several deaths have also been reported
when tramadol was ingested alone in overdose, or when it was ingested
with others drugs, particularly with central nervous system (CNS)

depressants like benzodiazepine.

Key words:
(tramadol toxicity, u-opioid, norepinephrine, respiratory depression,

seizures, serotonin syndrome)

INTRODUCTION

Tramadol is a synthetic analog of codeine with both opioid and
monoamine reuptake inhibitory effects. It is a pure opioid agonist, but
its affinity for the u receptor is weak, being tenfold less than that of
codeine. Analgesia results also from its inhibition of the reuptake of
norepinephrine and serotonin, endogenous neurotransmitters that

modulate pain (Kleinschmidt et al., Y« V).

Tramadol is composed of a racemate of the two enantiomers (+)-
tramadol and (-)-tramadol and is converted to N- and O-demethylated
metabolites by cytochrome P¢e:YB1 (CYPYBV)/CYPYA¢ and
CYPYD?Y, respectively. The pain relief is mediated by weak opioid
receptor agonism and inhibition of serotonin and noradrenaline
reuptake, mechanisms that are attributable to tramadol and the active
metabolite, O-desmethyltramadol. The (+)-enantiomer of O-

desmethyltramadol has higher affinity for the opioid p receptor than the


http://en.wikipedia.org/wiki/Norepinephrine

(-)-enantiomer and both enantiomers of tramadol. Furthermore, the (+)-
enantiomer of tramadol preferentially inhibits serotonin reuptake and the
(-)-enantiomer is the most potent inhibitor of noradrenaline reuptake
(Tjaderbornetal., Y« V).

The main symptoms of intoxication which are similar in all species
are independent of the mode of administration and are characterized by
restlessness, unsteady gait, reduced spontaneous activity, exophthalmus,
mydriasis, salivation, vomiting, tremor, convulsions, slight cyanosis and
dyspnoea. Death may occur due to respiratory arrest in combination with

severe convulsions (Matthiesen et al., Y44A),

Tramadol abuse has been reported but its extent is undefined. In a
review of physician drug abuse in several states, tramadol is the second
most frequent opioid reported. Opioid users recognized tramadol as an
opioid only when given in an amount that was 1 times the therapeutic
dose, but at this dose the users did not develop opioid-like clinical effects

such as miosis (Nelson, ¥+ +1).

Toxicologic screening is not generally helpful in the management
of patients with opioid toxicity. Screening results are not available until
after significant patient management has already occurred. Recommended
Tests are serum electrolytes, BUN, creatinine, creatine kinase, blood
glucose, and pulse oximetry. They should be obtained in patients with

altered mental status (Epsteinetal., Y+ +1).

The consequential effects of acute tramadol poisoning are central
nervous system and respiratory depression. Although early support of

ventilation and oxygenation is generally sufficient to prevent death,

Xl



prolonged use of bag-valve-mask ventilation and endotracheal intubation
may be avoided by cautious administration of an opioid antagonist.
Opioid antagonists, such as naloxone, competitively inhibit binding of
opioid agonists to opioid receptors, allowing the patient to resume

spontaneous respiration (Nelson, Y+ %),

Aim of the work

The aim of this study is to highlight tramadol toxicity through
analysis of the most frequent clinical and laboratory findings associated

with tramadol toxicity.
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Tramadol (Ultram) is a synthetic opioid. It is an analgesic
medication used to treat moderate to severe pain. It provides analgesia
through a dual mechanism of action: mu-opioid receptor agonism and
monoamine reuptake inhibition. The racemic parent compound, (£)-trans-
A (dimethylaminomethyl)-) -(m-methoxyphenyl) cyclohexanol
hydrochloride (tramadol), acts primarily to block the reuptake of
norepinephrine and serotonin and has little opioid activity, while its
hepatic metabolite, (+)-O-desmethyltramadol (M), has mild to moderate
affinity and intrinsic agonist activity at the mu opioid receptor (Lofwall
etal., Y:+V).

History and Epidemiology

The medicinal value of opium, the dried extract of the poppy plant
Papaver somniferum, was first recorded around Ye++ B.C. in the Ebers
papyrus. Raw opium typically is composed of at least ) * 7% morphine, but
extensive variability exists according to growing region. Although
reformulated as laudanum (deodorized tincture of opium; Y+ mg
morphine/mL) by Paracelsus, paregoric (camphorated tincture of opium;
+»£ mg morphine/mL), Dover's powder (pulvis Doveri), and Godfrey's
cordial in later centuries, the contents remained largely the same:
phenanthrene poppy derivatives, such as morphine and codeine. Over the
centuries since the Ebers papyrus, opium and its components have been
exploited in two distinct manners: medically to produce profound
analgesia and nonmedically to take advantage of their psychoactive
effects (Nelson, Y+ +%).



