
UK & IRELAND

DrugWatch

UK & IRELAND

DrugWatch

UK & IRELAND

DrugWatchDrugWatch Information Sheet 

Tramadol

Page 1

Version: 1.0.1
Original version: 10/12/2017
Revision date: 04/02/2018

Drug overview: Tramadol is a centrally acting analgesic structurally related to codeine. 

It has multiple actions: after entering the body it breaks down (metabolises) mainly 

into O-desmethyltramadol which acts on opioid receptors and also affects levels of 

serotonin and noradrenaline. It is approximately as potent as codeine and used to 

treat both acute and chronic pain.1

Chemical name: Tramadol hydrochloride, (±)-cis-(2-dimethylaminomethy)-1-(3-

methoxyphenyl)-cyclohexanol.

Drug class: Tramadol is an atypical 

synthetic opioid analgesic.

Street/brand names: Tramadol, 

trams, trammers, trammies or brand 

names such as Zydol.

Background: Tramadol was first 

synthesised in 1962 by Grünenthal 

GmbH in Germany.2

Routes of administration: Tramadol is marketed as the hydrochloride salt and is 

available as tablets, capsules, sub-lingual drops, sustained-release formulations for oral 

use, intranasal and rectal (suppository) formulations and solution for intramuscular, 

intravenous and subcutaneous injection.3,4

Legal status: Tramadol was controlled under the Misuse of Drugs Act 1971 as a Class 

C Drug in June 2014.

Onset, duration and half-life: Tramadol is rapidly and almost completely (>90%) 

absorbed after oral, rectal and intramuscular administration.1,3 Its analgesic effect 

takes place about one hour after oral administration and peaks after two to three 

hours, lasting for about six hours.4 Peak plasma concentrations after oral, rectal 

and intramuscular administration are reached in 1-2 hours, 3 hours and 45 minutes 

respectively.

Sustained-release formulations release over 12 hours, reaching peak concentration 

after 4.9 hours. Tramadol and its metabolites are mainly excreted in urine (90%) and 

faeces (10%): about 30% of an oral dose is excreted unchanged in the urine, and about 

60% in the form of metabolites (mainly O-desmethyltramadol). 

Fig. 1: 50mg Tramadol capsule
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The mean elimination half-life of tramadol is about 6 hours regardless of route of 

administration, and about 8 hours for O-desmethyltramadol.1,3 Half-lives may be 

prolonged in people with decreased liver or kidney function: in patients with severe 

liver cirrhosis the elimination half-life was extended to a mean of about 13 hours, while 

extreme values reached up to 22 hours.5

Dosage and route of administration: The recommended daily dose is in the range 

of 100-400mg and the stated maximum dose should not exceed 400mg per day.3  

A search of online user reports found 

that oral administration is the most 

favoured by users. Users report that 

intravenous or nasal use of tramadol 

does not result in any ‘rush’ or 

increased opioid effects6,7,8 and that 

nasal use can result in significant 

nasal ‘drip’ without any additional 

effects. Online users debate the 

comparative potency of rectal versus 

oral administration.9

Effects: 

Physical 1,3,5 Psychological 10,11,12

Pain relief, CNS depression, dizziness, 

nausea, drowsiness, vomiting, itching, 

increased sweating, dry mouth, 

dependency, pupil constriction (at higher 

doses) or dilation.

In larger doses: tachycardia (rapid heart 

rate), agitation, seizures, flushing, serotonin 

syndrome*, cardiovascular collapse, coma, 

respiratory depression up to respiratory 

arrest and death.

Euphoria, sense of well-being, 

stimulation, anxiety, increased energy, 

alteration in mood, floating feeling, 

dreamlike state, hallucinations, 

suicidal feelings, dependency.

Fig. 2 Tramadol packaging

* See page 4 for more information about serotonin syndrome
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Brain chemistry: Tramadol consists of two chemical compounds whose molecular 

structures are mirror-images of each other. Both of these compounds contribute to 

its analgesic properties through different mechanisms that include both opioid and 

non-opioid (i.e. serotonergic and noradrenergic) components. 

Tramadol and its main metabolite O-desmethyltramadol are agonists of the mu-opioid 

receptor, giving it its opioid analgesic effect. However, tramadol also acts both as 

a serotonin releaser and reuptake 

inhibitor and as a noradrenaline 

reuptake inhibitor, and these non-

opioid components are thought 

to increase the analgesic effect.1 

This can be demonstrated in three 

ways: that naloxone only partially 

(approximately 30%) removes 

tramadol’s painkilling effect, 

that administration of naloxone 

does not result in any significant 

withdrawal‡ and that pupils can 

become dilated rather than constricted after taking tramadol.13

In summary, tramadol’s analgesic effect has not been fully understood, however it 

appears to be produced by a multi-modal mechanism involving the mu-opioid, 

serotonergic and noradrenergic systems. Its interaction with NMDA receptors may 

also play a part, both in terms of providing pain relief 14,15 and antidepressant effects.16,17,18

Patterns of use: While dependence on and abuse of tramadol can occur when used 

within its recommended dose range, these are more likely to occur when used above 

recommended doses. The extent of tramadol’s potential to cause dependency is 

disputed, with some studies concluding that while it has a low potential for dependence 

its use over an extended period of time can lead to opioid-like physical dependence.19 

The majority of the cases of tramadol abuse are seen in people with a previous history 

of substance use;20,21 withdrawal symptoms include restlessness, agitation, anxiety, 

sweating, insomnia and other symptoms similar to opioid withdrawal.22,23 

Fig. 3: (1R,2R)- & (1S,2S)-Tramadol Enantiomers Structural Formulae

‡ See page 5 for more information about the use of naloxone in tramadol overdose
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Toxicity: Compared to morphine, tramadol is considered to be a relatively safe 

analgesic: fatal intoxications are rare and appear to be associated with overdoses of 

tramadol taken with other drugs (including alcohol).3,24,25,26 

In the Republic of Ireland in 2013 there were 26 deaths where tramadol was mentioned 

in death certificates;28 in Northern Ireland in 2015 there were 28 deaths27 and in England 

and Wales this number was 240 in 2014, decreasing to 208 in 2015 and 184 in 2016.29,30  

Tramadol was the most commonly mentioned opioid drug in Northern Ireland in the 

2015 UK Drug Situation report and was referred to in 19% of all drug related deaths.29

Age, gender and mental health also appear to play a part: in England and Wales in 2013 

tramadol deaths showed an older age profile than most drug misuse deaths. Women 

were over-represented: 39% compared to 27% overall, with 18% of drug misuse deaths 

among women involving tramadol compared to 10% of men. An audit of tramadol 

overdose admissions to emergency departments in Wales in 2014 found that 85% 

of the patients were female.31 A higher proportion of tramadol deaths in 2013 were 

suicides compared to drug misuse deaths (37% vs. 20%) and suicides accounted for 

half of tramadol-only deaths (48%).32

Seizures can occur at therapeutic doses but are mainly associated with doses above 

400mg per day.33,34,35 The incidence and severity of adverse effects depends on the 

dose, formulation and route of administration, with less adverse effects noted in slow-

release preparations.36

Tramadol’s actions on the serotonergic and noradrenergic systems have been shown  

to enhance insulin effects and promote glucose utilisation37,38 which could result in 

decreased blood glucose concentrations. Individual case reports have highlighted 

severe hypoglycaemia as a possible consequence of tramadol overdose38 which have 

been confirmed in case-controlled studies.39,40

Serotonin syndrome: When combined with serotonergic agents (for example SSRIs 

such as fluoxetine and citalopram, and MAOIs) tramadol may induce serotonin 

syndrome5,41,42,43 which can be fatal if not recognised and dealt with both quickly 

and effectively. Symptoms include overheating, over-responsive reflexes, involuntary 

muscular contractions and relaxations, high blood pressure, mental distress and dilated 

pupils. Due to muscle tension being triggered by the condition, there is a potential of 

developing muscle tissue breakdown which can cause severe kidney damage and can 

be fatal. It is therefore dangerous to restrain individuals as increased agitation will lead 

to increased muscle tension if trying to break free from restraints. 
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Treatment can include cooled IV fluids, benzodiazepines to control agitation, rapid 

cooling via ice packs, oral cyproheptadine (anti-histamine with anti-serotonergenic 

properties) and anti-psychotic medication in severe cases. Perceptual effects of 

serotonin toxicity can last up to 24 hours; there is also the possibility of ‘rebound 

effects’ more than 12 hours after initial symptoms.

Harm reduction advice: If you choose to use tramadol, taking some simple steps can 

reduce some of the risks and help you stay safer:

• Stay within recommended doses. The majority of serious side-effects from 

tramadol occur when using more than the recommended daily dosage. However, 

tramadol overdose can occur even from taking smaller doses, often in combination 

with other drugs.

• Don’t use alone. Serious side effects such as seizures and low blood sugar can 

occur in certain people. Try to ensure that other people are with you when using 

tramadol, especially if it’s your first time using.

• Avoid mixing drugs. Try to avoid mixing tramadol with other drugs, including 

prescription medication. Fatal overdose on tramadol alone is possible but is much 

more common when tramadol is mixed with other drugs, especially other central 

nervous system depressants. Mixing tramadol with prescribed medications can 

also lead to a range of dangerous and life-threatening conditions.

• Avoid injecting tablets and capsules. Injecting this form of tramadol whether 

IV, IM or subcutaneous risks overdose and death, and the fillers and binders in 

tramadol tablets when injected can cause local tissue necrosis, infection, pulmonary 

granulomas and increased risk of endocarditis and valvular heart injury.

Naloxone: While administration of naloxone may help to reverse some of the effects of 

an overdose of tramadol there is controversy around its use, particularly in relation to 

seizures. Some studies find that naloxone reduces the incidence of seizures in tramadol 

overdose,44 while others report that low doses of naloxone could increase the risk of 

seizure.45 Possibly due to tramadol’s serotonergic and noradrenergic action, naloxone 

can be seen to have an inconsistent response in the event of tramadol overdose and 

while the findings do not suggest that naloxone should be withheld, the potential for 

seizure should be noted and any forthcoming seizure dealt with.46
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Recovery Position: The recovery position is for someone who is unconscious but 

breathing normally. If they are not breathing normally CPR is required, with an emphasis 

on giving supplementary oxygen via rescue breaths.

For further information on Overdose & Emergencies see UK and Ireland DrugWatch 

Information Sheet. 

Where to get help: We would advise anyone experiencing issues from tramadol 

or other substances to seek medical support via their GP or the NHS. There are a 

wide range of local drug services throughout the UK, to find out what is available 

in your area please use the links below:

       England: Find Support | Frank   Scotland: Scottish Drug Services 

   Wales: Dan 24/7   Northern Ireland: Public Health Agency   ROI: Drugs.IE

For further advice, medical professionals can use the National Poisons Information 

Service 24-hour telephone service on 0344 892 0111 or its online database, TOXBASE. 

Any health professional encountering an unusual or unexpected adverse reaction to 

the use of tramadol (or any other drug) should report the reaction to RIDR. 

Written by Mark Adley in association with UK and Ireland DrugWatch: an informal online 

professional information network established by a group of professionals working in 

the UK and Irish drugs sector. The aim of the group is to raise/establish standards for 

drug information, alerts and warnings. It is currently an unfunded, bottom-up initiative 

that works in the spirit of mutual co-operation. Details of current members can be 

found here.

Start by placing  
their arm as if they  

are waving.

Place the other arm 
across their chest and 
hold their hand against 

their cheek.

Lift up the knee that 
is furthest from you. 

Continue to hold their 
hand in place.

Turn them on their side  
by pulling the knee 

towards you and down. 



UK & IRELAND

DrugWatch

UK & IRELAND

DrugWatch

UK & IRELAND

DrugWatchDrugWatch Information Sheet 

Tramadol

Page 7

Version: 1.0.1
Original version: 10/12/2017
Revision date: 04/02/2018

References

1 Grond S, Sablotzki A (2004). Clinical Pharmacology of Tram-
adol. Clinical pharmacokinetics. 43. 879-923. Available online 
https://www.ncbi.nlm.nih.gov/pubmed/15509185 (accessed 
26/11/2017).

2 Chemie Grünenthal GmbH (1965). British Patent No. 997,399. 
Chem Abst 63: 9871f

3 World Health Organisation (2014). Tramadol: Update Review 
Report. 36th Expert Committee on Drug Dependence. Ge-
neva, 16-20 June 2014. Available online http://www.who.int/
medicines/areas/quality_safety/6_1_Update.pdf. Accessed 
online 26/11/2017.

4 Collart L, Luthy C, Favario-Constantin C, et al. Duality of the 
analgesic effect of tramadol in humans. Schweiz Med Wochen-
schr 1993; 123 (47): 2241-3. Available online https://www.ncbi.
nlm.nih.gov/pubmed/8272795 (accessed 26/11/2017).

5 Electronic Medicines Compendium (2017). Tramadol hydro-
chloride. Available online http://www.medicines.org.uk/EMC/
medicine/24186/SPC (accessed 26/11/2017).

6 Bluelight discussion: http://bluelight.org/vb/threads/784130-
Conzip(Tramadol)-100mg-Er-Capsules-What-part-to-use-
for-injection? (accessed 26/11/2017).

7 Bluelight discussion: http://bluelight.org/vb/threads/704035 
-IV-Tramadol-HCL? (accessed 26/11/2017).

8 Bluelight discussion: http://bluelight.org/vb/threads/722464 
-snorting-tramadol? (accessed 26/11/2017).

9 Bluelight discussion: http://bluelight.org/vb/threads/453006 
-Plugging-tramadol? (accessed 26/11/2017).

10 Drugs Forum Tramadol wiki; https://drugs-forum.com/wiki/
Tramadol (accessed 26/11/2017).

11 Bluelight Official Tramadol Discussion Thread: http://www.
bluelight.org/vb/threads/510079-Official-Tramadol-Discus-
sion-Thread-Second-Swallow?highlight=tramadol (accessed 
26/11/2017).

12 Erowid Tramadol Effects: https://erowid.org/pharms/tramad-
ol/tramadol_effects.shtml (accessed 26/11/2017).

13 Raffa RB, Friderichs E. (1996). The basic science aspect of 
tramadol hydrochloride. Pain Rev 1996; 3: 249-71. Made avail-
able https://www.researchgate.net/publication/285697486_
The_basic_science_aspect_of_tramadol_hydrochloride (ac-
cessed 26/11/2017).

14 Hara K, Minami K, Sata T (2005). The effects of tramadol 
and its metabolite on glycine, gamma-aminobutyric acidA, 
and N-methyl-D-aspartate receptors expressed in Xenopus 
oocytes. Anesth Analg. 2005 May;100(5):1400-5. Available 
online http://journals.lww.com/anesthesia-analgesia/Ab-
stract/2005/05000/The_Effects_of_Tramadol_and_Its_Me-
tabolite_on.37.aspx (accessed 26/11/2017).

15 Frink MC, Hennies HH, Englberger W, Haurand M, Wilffert B 
(1996). Influence of tramadol on neurotransmitter systems of 
the rat brain. Arzneimittelforschung. 1996 Nov;46(11):1029-
36. Available online http://europepmc.org/abstract/
med/8955860 (accessed 26/11/2017). 

16 Ostadhadi S, Norouzi-Javidan A, Chamanara M, Akbarian 
R, Imran-Khan M, Ghasemi M, Dehpour AR (2017). Involve-
ment of NMDA receptors in the antidepressant-like effect of 
tramadol in the mouse forced swimming test. Brain Res Bull. 
2017 Sep;134:136-141. Available online https://www.sciencedi-
rect.com/science/article/pii/S0361923017304136 (accessed 
26/11/2017).

17 Spencer, C. (2000). The efficacy of intramuscular tramadol as 
a rapid-onset antidepressant. Aust. N. Z. J. Psychiatry 34 (6), 
1032–1033. Available online http://journals.sagepub.com/doi/
abs/10.1177/000486740003400101?journalCode=anpa (ac-
cessed 26/11/2017).

18 Reeves, R.R., Cox, S.K. (2008). Similar effects of tramadol and 
venlafaxine in major depressive disorder. South. Med. J. 101 
(2), 193–195. Available online https://www.ncbi.nlm.nih.gov/
pubmed/18364623 (accessed 26/11/2017).

19 Lanier RK, Lofwall MR, Mintzer MZ, Bigelow GE, Strain EC 
(2010). Physical dependence potential of daily tramadol dos-
ing in humans. Psychopharmacology (Berl) 211(4): 457-466. 
Available online https://link.springer.com/article/10.1007/
s00213-010-1919-3 (accessed 26/11/2017).

20 Cicero TJ, Adams EH, Geller A, Inciardi JA, Munoz A, Schnoll 
SH, Senay EC, Woody GE (1999). A postmarketing surveil-
lance program to monitor Ultram (tramadol hydrochloride) 
abuse in the United States. Drug Alcohol Depend 57(1): 7-22. 
Available online http://www.sciencedirect.com/science/arti-
cle/pii/S0376871699000411 (accessed 26/11/2017).

21 Tjaderborn M, Jonsson AK, Ahlner J, Hagg S (2009). Tram-
adol dependence: a survey of spontaneously report-
ed cases in Sweden. Pharmacoepidemiol Drug Saf 18(12): 
1192-1198. Available online https://www.ncbi.nlm.nih.gov/pub-
med/19827010?dopt=Abstract (accessed 26/11/2017).

22 Barsotti CE, Mycyk MB, Reyes J (2003). Withdrawal syn-
drome from tramadol hydrochloride. Am J Emerg Med 21(1): 
87-88. Made available https://www.researchgate.net/publica-
tion/10919796_Withdrawal_syndrome_from_tramadol_hy-
drochloride (accessed 26/11/2017).

23 Ojha R, Bhatia SC (2010). Tramadol dependence in a patient 
with no previous substance history. Prim Care Companion J 
Clin Psychiatry 12(1). Available online https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC2882815/ (accessed 26/11/2017).

24 Clarot F, Goulle JP, Vaz E, Proust B (2003). Fatal overdoses of 
tramadol: is benzodiazepine a risk factor of lethality? Foren-
sic Sci Int 134(1): 57-61. Available online http://www.sciencedi-
rect.com/science/article/pii/S0379073803001002 (accessed 
26/11/2017).

25 Michaud K, Augsburger M, Romain N, Giroud C, Mangin P 
(1999). Fatal overdose of tramadol and alprazolam. Forensic 
Sci Int 105(3): 185-189. Available online http://www.sciencedi-
rect.com/science/article/pii/S0379073899001188 (accessed 
26/11/2017).

26 Tjaderborn M, Jonsson AK, Hagg S, Ahlner J (2007). Fatal 
unintentional intoxications with tramadol during 1995-2005. 
Forensic Sci Int 173(2-3): 107-111. Available online http://www.
sciencedirect.com/science/article/pii/S0379073807000928 
(accessed 26/11/2017).



UK & IRELAND

DrugWatch

UK & IRELAND

DrugWatch

UK & IRELAND

DrugWatchDrugWatch Information Sheet 

Tramadol

Page 8

Version: 1.0.1
Original version: 10/12/2017
Revision date: 04/02/2018

27 Northern Ireland Statistics and Research Agency (2015). Drug 
Related and Drug Misuse Deaths 2006-2015. Available on-
line https://www.nisra.gov.uk/publications/drug-related-and-
drug-misuse-deaths-2006-2015 (accessed 26/11/2017).

28 Giraudon I, Mathis F, Palczak K (2016). Tramadol-related 
deaths. 2016 Survey overview. European Monitoring Centre 
for Drugs and Drug Addiction. Available online http://emcd-
da.europa.eu/system/files/attachments/3236/Isabelle%20
Giraudon-06.%20Tramadol%20related%20deaths_updat-
ed_26092016_final-1.pdf_en (accessed 26/11/2017).

29 Crawford C, Gohel R, Heneghan M, Thomson F, Wright C. 
(2016). United Kingdom Drug Situation: Focal Point Annual 
Report 2016. Public Health England. Available online www.nta.
nhs.uk/uploads/2905931ukdrugsituation2016webaccessible.
pdf (accessed 26/11/2017).

30 Office for National Statistics (2016). Deaths related to drug 
poisoning in England and Wales: 2016 registrations. Available 
online https://www.ons.gov.uk/peoplepopulationandcommu-
nity/birthsdeathsandmarriages/deaths/bulletins/deathsrelat-
edtodrugpoisoninginenglandandwales/2016registrations (ac-
cessed 26/11/2017).

31 Advisory Panel on Substance Misuse (APoSM) (2015). Reduc-
ing the harms associated with prescription-only analgesics: 
Tramadol. Available online http://gov.wales/docs/dhss/publi-
cations/151112tramadolreporten.pdf (accessed 26/11/2017).

32 White M. Tramadol deaths in the United Kingdom. Alcohol, 
Drugs and Tobacco Division, Public Health England and UK Fo-
cal Point on Drugs. Available online http://emcdda.europa.eu/
system/files/attachments/3236/Martin%20White-UK-Trama-
dol%20deaths%20in%20the%20United%20Kingdom%20EM-
CDDA.pdf_en (accessed 26/11/2017).

33 Afshari R, Ghooshkhanehee H (2009). Tramadol overdose in-
duced seizure, dramatic rise of CPK and acute renal failure. J 
Pak Med Assoc 59(3): 178. Available online http://europepmc.
org/abstract/med/19288949 (accessed 26/11/2017).

34 Marquardt KA, Alsop JA, Albertson TE (2005). Tramad-
ol exposures reported to statewide poison control system. 
Ann Pharmacother 39(6): 1039-1044. Available online http://
journals.sagepub.com/doi/abs/10.1345/aph.1E577 (accessed 
26/11/2017).

35 Tashakori A, Afshari R (2010). Tramadol overdose as a cause 
of serotonin syndrome: a case series. Clin Toxicol (Phila) 
48(4): 337-341. Available online http://www.tandfonline.com/
doi/abs/10.3109/15563651003709427 (accessed 26/11/2017).

36 Keating GM (2006). Tramadol sustained-release capsules. 
Drugs 66(2): 223-230. Available online https://link.springer.
com/article/10.2165/00003495-200666020-00006 (ac-
cessed 26/11/2017).

37 Cheng K-C, Asakawa A, Li Y-X, Liu I-M, Amitani H, Cheng 
J-T, et al (2013). Opioid μ-receptors as new target for insu-
lin resistance. Pharmacol Ther. 2013;139: 334–40. Available 
online http://www.sciencedirect.com/science/article/pii/
S0163725813001174 (accessed 26/11/2017).

38 Mugunthan N, Davoren P (2012). Danger of hypoglycemia 
due to acute tramadol poisoning. Endocr Pract. 2012;18: 151–2. 
Available online http://journals.aace.com/doi/abs/10.4158/
EP12070.CR?code=aace-site (accessed 26/11/2017).

39 Golightly L, Simendinger B, Barber G, Stolpman N, Kick S, 
McDermott M (2017). Hypoglycemic effects of tramadol an-
algesia in hospitalized patients: a case-control study. Journal 
of Diabetes and Metabolic Disorders, 16, 30. Available online 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5525300/ 
(accessed 26/11/2017).

40 Fournier J-P, Azoulay L, Yin H, Montastruc J-L, Suissa S 
(2015). Tramadol use and the risk of hospitalization for hypo-
glycemia in patients with noncancer pain. JAMA Intern Med. 
2015;175:186–93. Available online https://www.ncbi.nlm.nih.
gov/pubmed/25485799 (accessed 26/11/2017).

41 Barbera N, Fisichella M, Bosco A, Indorato F, Spadaro G, 
Romano G (2013). A suicidal poisoning due to tramadol. A 
metabolic approach to death investigation. J Forensic Leg 
Med 20(5): 555-558. Available online http://www.sciencedi-
rect.com/science/article/pii/S1752928X13000577 (accessed 
26/11/2017).

42 de Backer B, Renardy F, Denooz R, Charlier C (2010). Quan-
tification in postmortem blood and identification in urine of 
tramadol and its two main metabolites in two cases of lethal 
tramadol intoxication. J Anal Toxicol 34(9): 599-604. Available 
online https://academic.oup.com/jat/article/34/9/599/788711 
(accessed 26/11/2017).

43 de Decker K, Cordonnier J, Jacobs W, Coucke V, Schepens P, 
Jorens PG (2008). Fatal intoxication due to tramadol alone: 
case report and review of the literature. Forensic Sci Int 175(1): 
79-82. Available online http://www.sciencedirect.com/sci-
ence/article/pii/S0379073807006263 (accessed 26/11/2017).

44 Eizadi-Mood N, Ozcan D, Sabzghabaee A, Mirmoghtadaee P,  
Hedaiaty M (2014). Does Naloxone Prevent Seizure in Trama-
dol Intoxicated Patients? International Journal of Preventive 
Medicine, 5(3), 302–307. Available online http://ijpm.mui.ac.ir/
index.php/ijpm/article/view/1286 (accessed 26/11/2017).

45 Farzane A, Mostafazade B, Mehrpur O (2011). Seizurogenic ef-
fects of low-dose naloxone in tramadol overdose. Iran J Phar-
macol Ther. 2012;11:6–9. Available online https://core.ac.uk/
download/pdf/11685968.pdf?repositoryId=384 (accessed 
26/11/2017).

46 Cowley, A (2012). The seizurogenecity of naloxone in tram-
adol overdose. Journal of Paramedic Practice, Vol. 4, Iss. 5, 
05 May 2012, 272-276. Available online http://www.paramed-
icpractice.com/cgi-bin/go.pl/library/article.cgi?uid=91456;ar-
ticle=pp_4_5_272 (accessed 26/11/2017).

Images
Fig. 1 Tramadol capsule by MRA

Fig. 2 Tramadol packaging by MRA

Fig. 3 Tramadol structural formulae by Wikimandia (own work) 
via Wikimedia Commons. Available online https://commons.
wikimedia.org/wiki/File:(1R,2R)-%26_(1S,2S)-Tramadol_
Enantiomers_Structural_Formulae.svg (accessed 26/11/2017).

 Recovery position illustrations by Michael Linnell for Linnell 
Publications


