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ABSTRACT 
 
Objective: To evaluate the adherence to the Guidelines For Prescribing Tramadol as a potent narcotic analgesic. Methods: A drug 
utilization evaluation was performed to identify whether the prescribing of tramadol meeting the guideline criteria. The primary 
objective was to assess whether the tramadol was prescribed appropriately i.e. clinical situations, oral doses, and whether it was 
used with any other concurrent opioids. A secondary objective was to monitor either side effects and/or drug interactions occurred. 
The primary outcome measure was the number of prescriptions meeting current guidelines. Results: A total of 75 patients on 
tramadol were identified. The adherence was identified for 52% of tramadol prescriptions. Those were not complying guidelines 
(48%) mostly from patients not under the care of the Acute Pain Management Service (APMS). Failing to prescribe in the 
appropriate clinical situations and the use of concurrent opioids were the two most common reasons. No serious reported adverse 
events of tramadol were found even for the patient exceed intravenous daily dose. Likewise, there were some patients on tramadol 
and other drugs that could possibly interact. Conclusions: The improvement for prescribing tramadol under guidelines criteria at 
RBH particularly those not under the care of the APMS through education to medical staff should be addressed. The issue of 
potential drug interactions and adverse events associated with tramadol should not be left unaware.  
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INTRODUCTION 
 
Tramadol Hydrochloride: (1RS, 2RS)-2-
[(dimethylamine) methyl-1-(3 methoxyphenyl) 
cyclohexanol HCl], the most widely sold opioid 
analgesic in the world, was  synthesized by  Drs Flick 
and Frankus at Grunenthal Research Laboratories in 
Aachen, Germany in 1962. It is a synthetic 4-phenyl-
piperidine analogue of codein and a racemic mixture of 

trans isomer. Tramadol is manufactured as 1:1 ratio of 
two enantiomers in which this stereochemistry 
influences binding to various receptors, activity and 
metabolism. The (+)-enantiomer is the main opioid 
component and enhances the release of serotonin 
whereas (–)-enantiomer inhibits noradrenalin uptake. 
The racemic mixture is more potent than either 
enantiomer alone (Matthiesen, Wöhrmann, Coogan, and 
Uragg, 1998; Shipton, 2000; Harrison Online, 2004) . 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

Figure 1. Chemical Structure for Tramadol (Harrison Online, 2004) 
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Tramadol is a centrally acting analgesic with a dual 
mechanism of action that includes inhibiting reuptake of 
noradrenaline (NA) and 5-hydroxy tryptamine (5-HT or 
serotonin) as well as a low affinity for µ-opioid 
receptor, and even less for κ and δ (Dayer et.al., 1994; 
Shipton, 2000). The ability to block the uptake 
mechanism of NA (via alpha2-adrenoceptor 
mechanism) and 5-HT (via unknown receptor) elevates 
central synaptic level and reduce excitability of spinal 
nociceptive activity. It achieves spinal modulation of 
pain through indirect activation of post-synaptic α2-
adrenoceptor, preventing impulses from reaching the 
brain (Shipton, 2000).  
 
Based on the acute toxicity studies, the LD50 values are 
estimated approximately 300 – 350 mg/kg body weight 
(rat, mouse, oral administration) whereas the LD50 
values for intravenous administration ranged from 50 to 
100 mg/kg body weight. The main symptoms of 
intoxication are independent of route of administration 
and are indicated by restlessness, unsteady gait, reduced 
spontaneous activity, exophthalmus, mydriasis, 
salivation, vomiting, tremor, convulsion, slight cyanosis 
and dyspnoea. The subacute and chronic toxicity studies 
revealed the clinical signs of intoxication of mainly 
behavioural disorders and convulsion, beginning at dose 
level of 25 mg/kg. Clinical pathological alterations or 
morphological lesions, in particular neuropathological 
findings were not detected (Matthiesen, Wöhrmann, 
Coogan, and Uragg, 1998). Furthermore, the series of 
mutagenecity studies concludes no evidence of a 
genotoxic risk to man (Matthiesen, Wöhrmann, Coogan, 
and Uragg, 1998; Scott and Perry, 2000). Also, the 
reproductive and developmental toxicity investigations 
as well as carcinogenecity studies showed without 
substance-dependent findings. In comparison with 
tramadol, the toxicological and toxicokinetics data of 
both enantiomers did not show biologically plausible 
differences (Matthiesen, Wöhrmann, Coogan, and 
Uragg, 1998). 
 
Tramadol is administered orally, rectally or parenterally 
(intravenous, intramuscular and subcutaneous). It is 
available as capsules (50 mg), oral drops (20 drops = 50 
mg), ampoules (100 mg preservative-free, with a shelf-
life of five years), dispersable (100 mg), and sustained 
release tablets (100, 150, 200 mg) or adult rectal 
suppositories (100 mg up to four times daily) and 
paediatric suppositories (15, 30, 50 mg) (Scott and 

Perry, 2000; Shipton, 2000). Table-1 shows dosage and 
administration of tramadol. 
 
Single and multiple dose 100 mg tramadol are rapidly 
absorbed with mean average absolute bioavailability of 
68% and increased to >90% following multiple or 
intramuscular dose in healthy individuals. The 
bioavailability increases with multiple doses (which is 
thought to be due to saturable first-pass metabolism), 
age and decreased liver or renal function. The rate and 
extent of oral absorption are not significantly affected 
by food (Harrison Online, 2004; Scoot and Perry, 2000). 
The peak concentration (Cmax) of tramadol in healthy 
adult volunteers was 308 µg/L at 1.6 hours following 
single oral 100 mg dose and 193 µg/L at 0.75 hours 
with single intramuscular dose. The M1 metabolite peak 
concentration was 55 µg/L at approximately 3 hours. 
The apparent volume distribution was 260 L indicating 
a high tissue affinity. Tramadol is extensively 
metabolized in the liver with 10 – 30% of an oral dose 
eliminated unchanged in healthy volunteers. About 90% 
of tramadol and its metabolites are excreted through the 
kidneys. The terminal elimination half-life (t½β) 
following single 100 mg oral or 50 mg parenteral dose 
was 5.5 hours. The t½β of its metabolite of single and 
multiple oral doses of 100 mg were 6.69 and 6.98 hours, 
respectively. In addition, renal or hepatic impairment 
increase the t½β 2-fold (Scoot and Perry, 2000). Elderly 
patients tend to have slightly elevated serum 
concentrations of tramadol and prolonged elimination 
half-life. Also, these patients vary in their tolerance of 
tramadol. Generally, it is recommended to provide these 
patients with lower starting dose, slower dose titration 
and lower maximum daily dose (Harrison Online, 
2004). 
 
In liver, tramadol is extensively metabolized via 
CYP3A and CYP2D6 and thus other drugs acting on 
these and other liver enzymes may interact and affect 
pharmacokinetics properties of tramadol. Inducers (e.g. 
carbamazepine) or inhibitors (e.g. cimetidine, quinidine, 
fluoxetine and amitryptiline) of these two isoenzymes 
may alter serum concentrations of tramadol (Scott and 
Perry, 2000). Prolongation of INR with warfarin and 
severe serotonin syndrome with drugs that increase the 
release of serotonin had been reported (Hernandez et.al., 
1995; Scott and Perry, 2000; Kaye, 2004) 
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Table 1. Dosage and Administration of Tramadol (Scott and Perry, 2000) 
 

 Intravenous or intramuscular formulationsa,b Oral formulations 
Recommended 
dosagec 
 
 
Postoperative/PCAd 

 
 
 
 
 
 
 
 
PCAd 

 
 
 
Intraoperatived 

 
 
 
 
 
 
 
 
Special populations 
Childrend 
 
 
 
 
 

50 to 100mg q4-6h prn in those ≥14 years of 
age in Germany and ≥12 years of age in the 
UK. The maximum recommended daily 
dosage is 400 mg/day 
Use in the UK: tramadol solution for 
parenteral administration (intramuscular, 
slow intravenous injection over 2 to 3 
minutes or dilute solution for PCA): bolus 
100mg with further doses of 50mg every 10 
to 20 minutes prn up to a total dose of 
250mg; subsequent doses should be 50 to 
100mg q4-6h prn up to a maximum dose of 
600 mg/day 
Use in Germany: initial individual loading 
doses, with 
subsequent boluses of 20mg and a lockout 
time of 5 minutes 
Use in Germany: tramadol ≤500mg/4h, 
although higher dosages may be necessary 
with a tramadol infusion 
Use in the UK: tramadol may be used 
intraoperatively provided continuous, potent 
volatile or intravenous anaesthetics are used 
rather than a nitrous oxide/opioid anaesthetic 
technique 
 
 
Not recommended for use in patients <12 
years of age in the UK 
 
Recommended for use in children ≥ 1 year of 
age in Germany; the recommended dose in 
these patients is 1 to 2 mg/kg 

50 to 100mg q4-6h prn in patients ≥16 years of 
age in the US, ≥14 years of age in Germany 
and ≥12 years of age in the UK. The maximum 
recommended daily dosage is 400 mg/day 
 
 
 
 
 
 
 
 
 
 
 
 
 
Not applicable 
 
 
 
 
 
 
 
 
 
Not recommended for use in patients <16 
years of age in the US or in patients <12 years 
of age n the UK. 
In Germany, some formulations (drops for oral 
administration) are recommended for use in 
children ≥ 1year of age. The recommended 
dose in these patients is 1 to 2 mg/kg 

Elderly No dosage adjustment required in those <75 years of age. In patients >75 years of age, the 
elimination half-life is increased and dosage adjustments may be required. In the US (only 
available as an oral formulation), the maximum recommended daily dosage in patients >75 
years of age is 300 mg/day, with the dose divided equally as per the usual regimen 

Hepatic impairment Elimination of tramadol may be prolonged. The usual dosage should be used but in severe 
hepatic impairment the dosage interval should be increased to 12 hours. In the US (only 
available as an oral formulation), dosage adjustment is recommended in patients with cirrhosis, 
although no regimen is specified 

Renal impairment The elimination of tramadol may be prolonged. For patients with a creatinine clearance of 
<1.8L/h (30 ml/min), the dosage interval should be increased to 12 hours. Not recommended for 
patients with a creatinine clearance <0.6L/h (10 ml/min). Since only 7% of the administered 
dose is removed by haemodialysis, no further dosage adjustments are necessary in these 
patients 

a Tramadol is also available as a subcutaneous injection and as suppositories 
b An oral formulation only is available in the US. 
c Adolescent and adult dosage unless indicated otherwise. 
d Recommendations for use may vary between countries; these guidelines are provided as examples 
PCA = patient-controlled analgesia; prn = as required; q4-6h = every 4 to 6 hours. 
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USE OF TRAMADOL IN THE HOSPITALS IN 
AUSTRALIA 
 
The use of tramadol in Australia has increased 
dramatically since it was marketed in late 1998. Despite 
its efficacy for pain, the post-marketing surveillance 
shows a problem with prescribing tramadol by 
Australian Adverse Drug Reactions Advisory 
Committee (ADRAC) which necessitates careful 
decision to prescribe tramadol (Kaye, 2004).  
 
Tramadol has been shown to have an opioid with an 
analgesic potency roughly equaling that of pethidine, 
but without cardiovascular or respiratory depressant 
activity and with a very low dependence liability. In 
addition, tramadol has been successful in the treatment 
of postoperative pain and thus has been recommended 
as a basic analgesic for treatment of moderate to severe 
pain (Lehman, 1994). 
 
However, tramadol has significantly higher acquisition 
cost compared with alternative analgesics and it is likely 
that widespread use of tramadol in the hospital setting 
would be associated with increase in drug costs, with 
minimal benefit for the majority of patients (Kaye, 
2001).  Tramadol has a relatively high incidence of 
nausea and vomiting in opioid naïve patient that limit its 
use (Radbruch et.al., 1996). Until March 2004 ADRAC 
has received 726 reports of adverse events associated 
with tramadol, detailing 1922 reactions in which 
dizziness, which can contribute to falls in at-risk 
patients, appears in 13% of the reports (Kaye, 2004). 
 
At the Royal Brisbane Hospital (RBH), tramadol was 
added to the Queensland Hospital Standard Drug List 
following a request from Acute Pain Management 
Service (APMS) and it is restricted to use in the 
managament of post-operative pain and Pain Clinics. 
Guidelines were established at RBH for the prescribing 
of Tramadol (The APMS and Pharmacy Department, 
2002). Parenteral tramadol is not on the Hospital Drug 
List and requires Medical Superintendent approval 
unless prescribed by the APMS. The intravenous 
tramadol should be given slowly to minimize side 
effects (such as transient haemodynamic instability) and 
in appropriate dosage titrated to pain severity and 
patient response (Shipton, 2000). Tramadol is used at 
RBH as an alternative to traditional opioids post-
operatively in the following clinical situations (The 
APMS and Pharmacy Department, 2002): 
1. Patients with a history of opioid abuse or opioid 

seeking behaviour but who have not recently taken 
opioids  

2. Patients at risk of developing opioid tolerance 
(multiple surgery eg. orthopaedics, plastics, 

vascular, some general surgery conditions such as 
pancreatitis) 

3. Patients at risk of respiratory depression eg. 
muscular dystrophy, sleep apnoea 

4. Patients in whom the constipating effects of opioids 
should be avoided eg. colorectal surgery, 
abdominal aneurysm repair 

5. Patients in whom the excess sedation associated 
with the use of opioids should be avoided  

 
 
METHODS 
 
With the assistance of the RBH Pharmacy Department, 
the use of oral and intravenous tramadol was examined 
in 85 patients. The primary objective was to assess if the 
prescribing guidelines for tramadol were being adhered 
to at RBH in terms of its use in the appropriate clinical 
situations, at appropriate oral doses, and whether it was 
used with any other concurrent opioids. A secondary 
objective was to monitor for side effects (i.e. nausea and 
vomiting, constipation, dizziness, seizures, 
hallucination, or others) of using tramadol especially 
high intravenous doses and any drug interactions (i.e. 
serotonin syndrome or others). The primary outcome 
measure was the number of prescriptions meeting 
current guidelines. The “compliance” was defined as the 
adherence to the primary and secondary objectives. 
Failing to either the primary or secondary objectives 
was considered “not compliance”. 
 
This Drug Utilization Evaluation (DUE) was carried out 
using prospective study methods from 17 June 2002 to 5 
July 2002. The data collection included 85 patients 
throughout the hospital prescribed tramadol. A 
collaboration was established with the APMS, Ward 
Pharmacists, and Outpatient Pharmacists of RBH. Each 
ward pharmacist listed on a dedicated form the patients 
receiving tramadol either orally or intravenously in their 
ward. These forms were followed up and data on each 
individual patient was collected by looking at their 
medical record chart and prescribing record. A data 
collection form was established and compliance with 
Guidelines For Dispensing Tramadol was reviewed 
using its criteria to show the appropriateness of 
prescribing.  
 
Furthermore, the recommended daily intravenous dose 
of tramadol is 600 mg (Kaye, 2001; Oam, 2002) but the 
APMS usually uses higher doses {Patient Controlled 
Analgesia (PCA) dose: Tramadol background infusion 
0-20mg/hr with patient controlled bolus of 10-20mg 
with 5-8 minute lockout. Intravenous tramadol is 
prepared as 1000 mg Tramadol in 100 ml normal 
saline}. The range of daily dose given was recorded 
until the completion of treatment and any side effects 
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related to using high doses of intravenous tramadol was 
monitored. Also, the approval by either Medical 
Superintendent or the APMS was also recorded.  
In addition, we also identified the patients under the 
care of the APMS team and those who were not. 
 
 
RESULTS 
 
Data on 75 patients both inpatients and outpatients has 
been collected. These patients were on intravenous 
tramadol and/or oral tramadol.  Ten patients could not 
be reviewed, as their charts were unavailable. Table-2 
lists the patients on tramadol during the study. Of 
seventy-five patients, forty-three patients were under the 
care of APMS. Sixty-three (84%) were on oral 
tramadol, eight (10.7%) were on intravenous tramadol 
and four (5.3%) were both on intravenous and oral 
tramadol. Overall, thirty-nine (52%) patients were 
prescribed tramadol according to guidelines. 
Furthermore, of the 48% not complying with the 
guidelines were not under the care of the APMS.  
 
For the appropriateness of clinical situations, forty-six 
(61.3%) patients were prescribed tramadol meeting the 
guidelines. Of these, forty three patients (64.2%) were 
on oral tramadol and five patients (41.7%) were on 
intravenous tramadol. In terms of the oral dose of 
tramadol, we found all of the patients (100%) patients 

were prescribed tramadol appropriately. However, 
fifteen (20%) patients were prescribed tramadol and 
opioids at the same time in which twelve patients (18%) 
were on oral tramadol and three patients (25%) were on 
intravenous tramadol. 
 
Nausea and vomiting as side effects of tramadol were 
reported in the medical notes in 2/75 (2.7%) patients 
and only 1/75 (1.3%) patient had other side effects i.e. 
sweating and blurred vision reported in the medical 
notes. Also, we found that twenty-one patients were on 
other drugs that may interact with tramadol e.g. 
serotonin selective reuptake inhibitor (SSRI), 
antiepileptic, tricyclic antidepressant (TCA), reversible 
MAOI, and warfarin. 
 
For the intravenous tramadol, 5/12 (41.7%) patients had 
the approval of Medical Superintendent or were under 
the care of the APMS team. The total daily doses of 
intravenous tramadol ranged from 158 – 2120 mg. 4/12 
(33.3%) patients were on doses of intravenous tramadol 
that exceed the maximum recommended daily 
intravenous dose of 600 mg. The guidelines at RBH do 
not specify or restrict the dosage used intravenously. 
However, none of these patients had side effects 
reported. Only one patient developed side effects from 
intravenous tramadol. Yet, it was below the total daily 
dose of 600 mg. This patient reported sweating and 
blurred vision. 

 
 
 

Table 2. Drug utilization evaluation result of tramadol during 17 June 2002 to 5 July 2002 
 
 

Total Number of Patients 75 
Oral 
Intravenous 
Both 

63/75 (84%) 
8/75 (10.7%) 
4/75 (5.3%) 

 

Compliance with guidelines 
- APMS 
- Non APMS 

39/75 (52 %) 
28/39 (72%) 
11/39 (28%) 

Appropriate clinical situations 
- oral 
- intravenous 

46/75 (61.3%) 
43/67 (64.2%) 
5/12 (41.7.3%) 

Appropriate dosage of oral tramadol 67/67 (100%) 

Pr
im

ar
y 

O
bj

ec
tiv

e 

On concurrent opioids 
- oral 
- intravenous 

15/75 (20%) 
12/67 (18%) 
3/12 (25%) 

Side effects reported  
- Nausea and vomiting 
- Others 

 
2/75 (2.7%) 
1/75 (1.3%) 

Se
co

nd
ar

y 
O

bj
ec

tiv
e 

Potential Drug Interaction 21/75 (28%) 
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DISCUSSION 
 
In this study, we found that sixty-one percent of cases, 
tramadol was prescribed according to the guidelines set, 
in appropriate clinical situations.  In terms of the oral 
dosage of tramadol, all of the patients were prescribed 
according to the guidelines. It must be noted that the 
guidelines allow patients use of doses greater than the 
recommended 400 mg oral daily dose. Twenty percent 
of the above patients were outside the guidelines due to 
the concurrent use of opioids. This result suggests the 
improvement in term of selecting right clinical 
situations and avoiding concurrent use of opioid when 
not under the management of the APMS. 
 
For concurrent use of opiods with tramadol, the 
restriction was implemented to allow tramadol to be 
used as an alternative to traditional opioids. In this 
study, we found fifteen patients using tramadol and 
opioids (such as oxycodone, pethidine, morphine, and 
codein) concurrently. However, it must be kept in mind 
that oral tramadol was also used as step down therapy 
i.e. parenteral (intravenous or epidural) opioids and oral 
tramadol concurrently followed by oral tramadol only. 
This concurrent use of tramadol with opioids was not 
therefore considered inappropriate. Also, there were 
some patients under the care of the APMS using oral 
tramadol and intravenous opioids concurrently. These 
patients were outside the guidelines. However, these 
concurrent intravenous opioids were used for incident 
pain such as wound ressing when oral tramadol would 
not be sufficient to control the pain. Tramadol may have 
a particular place in multi-modal analgesia, where 
opioid and non-opioid drugs are given in combination to 
achieve analgesia (Kaye, 2001). To avoid assessment 
bias, the use of concurrent opiods and tramadol was 
always reconfirmed with the APMS or RBH pharmacist 
staff. 
 
Tramadol can potentially interact with drugs that lower 
the seizure threshold e.g. tricyclic antidepressant (TCA) 
such as amitryptilline, selective serotonine reuptake 
inhibitors (SSRI), moclobemide, carbamazepine, and 
phenytoin (Dayer et.al., 1994; Shipton, 2000; Kaye, 
2004). Tramadol is contraindicated in patients who have 
taken monoamine oxidase inhibitors (MAOI) within the 
previous two weeks because inhibitors or inducers of 
mono-oxygenases may alter tramadol pharmacokinetics 
(Dayer et.al., 1994; Australian Prescriber, 1998). A 
severe serotonin syndrome may occur with the 
concomitant use of tramadol with drugs which increase 
serotonin activity such as SSRI, moclobemide or other 
MAOIs, pethidine and TCA (Hernandez et.al., 1995, 
Kaye, 2004). Concomittant administration of 
carbamazepine and phenytoin increases the metabolism 
of tramadol (Kaye, 2001; Oam, 2002; Harrison Online, 

2004; Kaye, 2004). Tramadol is metabolized to M1 by 
the CYP2D6 isoenzyme of the cytochrome P-450 
enzyme system. CYP2D6 metabolises a multitude of 
drugs including tricyclic anti-depressant. Tricyclic 
antidepressant may inhibit the hepatic enzyme 
responsible for the metabolism of tramadol (CYP2D6) 
resulting in decreased formation of the active 
metabolite. Potential interaction of tramadol with 
warfarin resulted in increasing protrombin time and INR 
had been reported (Harrison Online, 2004; Sabbe et.al, 
1998; Kaye 2004).  However, there has been failure to 
confirm the prolongation of INR due to interaction 
tramadol with coumarin anticoagulant (Shipton, 2000). 
Yet, the patient’s INR should be carefully monitored 
(Kaye, 2004). There were twenty-one patients that were 
on drugs that have potential a drug interaction with 
tramadol such as phenytoin, carbamazepine, 
amytriptiline and moclobemide.  However, in our study 
patients on the above medications did not report in the 
medical notes any problem with drug interaction. 
 
Furthermore, the use of tramadol is limited by 
tolerability particularly nausea and vomiting (Radbruch 
et.al., 1996). In this study, few patients (2/75 or 2.7%) 
had nausea and vomiting due to tramadol reported in the 
medical notes. However, it did not mean that the nausea 
and vomiting induced by tramadol was rare. It is 
difficult to differentiate between the nausea and 
vomiting caused by other concomitant drugs, the 
clinical state of the patient, or tramadol administration. 
In addition, patients were not specifically asked if they 
had nausea after taking tramadol nor was the use of 
antiemetics monitored in this study. Likewise, we did 
not find any adverse events associated with tramadol in 
the medical notes during our study.  
 
Only one patient had side effects (i.e. sweating, blurred 
vision) with intravenous tramadol and it was below 
recommended daily dose. For those who had the dosage 
exceed the recommended daily dose of 600 mg daily, 
none of these patients had side effects. Therefore, the 
use of intravenous of tramadol above the recommended 
dose produced no adverse effect in these patients. 
 
Five patients on intravenous tramadol did not have 
Medical Superintendent approval or were under the care 
of the APMS. These same five were the ones who did 
not meet the guidelines in terms of appropriate clinical 
situation. These were all patients in Intensive Care Unit. 
Hence, this is an area that needs to be reviewed and or 
targeted with education. Furthermore, those patients 
outside the guidelines were in medical, oncology, 
maxillofacial, and orthopaedic ward. This also suggests 
the improvement of prescribing tramadol in those wards 
through education. 
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The limitation of the study includes the short duration of 
data collection of only 3 weeks. In addition, of 10 
patients the medical record charts were unavailable for 
analysis although it only contributed for 13.3%.   
 
CONCLUSION 
 
The compliance of prescribing guidelines at RBH needs 
to be improved in certain areas particularly those not 
under the care of the APMS through education of 
medical staff. There was room for improvement in 
terms of selecting the right clinical situation and the use 
of concurrent opioids. Moreover, even though no 
problems of potential drug interactions and adverse 
events associated with tramadol were reported during 
our study, those issues should not be underestimated.  
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