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National Essential Medicine List Medication Review Process 
Adult Hospital Level 

Component: Pain 
 

Date: July 2015 
 
Medicine: Tramadol, IV  
 
Indication: Analgesia in the post-operative setting. 
 
Introduction 
Tramadol is a synthetic 4-phenyl-piperidine analogue of codeine. It is an intermediate acting 

analgesic with dual properties. It has limited action at the -opioid receptors but has a 
secondary action at the spinal cord level where it results in an increase in noradrenaline and 
serotonin levels.1, 2,4, 8 There are no similar acting analogs available.  The time to onset of 
analgesia is approximately 90 - 300s and duration of action is approximately 6 hours.9, 10 The 
conversion factor for dosing of tramadol is 10:1 when compared to morphine. 
 

Tramadol is indicated for rapid onset analgesia in the peri-operative period, in the trauma or 
emergency unit, as well as in the intensive care and ward settings. 
 

Tramadol has been in clinical use for over three decades and has a good safety record 
comparable to the other intravenous analgesic agents. 
 
Reasons for inclusion in Essential Medicines List 
Tramadol is used for analgesia for the following reasons: 
1. It causes less respiratory depression than conventional intravenous opioid therapy11 
2. It is a good analgesic alternative for use in patients who are opioid dependent or opioid 

addicts.6, 7, 8,  
3. Tramadol causes less constipation than morphine. 3,4 
4. The oral form of the drug is available to allow for continuity of analgesic therapy without the 

need for an intravenous line. 
5. The agent is a Schedule 5 drug and provides a good analgesic alternative to the Schedule 6 

opioids. 
 

Tramadol is beneficial in the peri-operative period for the following reasons: 
1. It is a useful agent in treating post-operative shivering. 12,13 
2. It is an analgesic adjunct, for example, when used for local skin infiltration and intra-articular 

injection perioperatively. 14,15 
3. It can be used for pre-emptive analgesia and post-operative analgesia, which would 

promote earlier patient mobilization and reduced morbidity.16-20 
4. It can be used as an alternative agent to pethidine for labour analgesia. 12,13 
 
Current Essential Medicines List Alternatives 
The other opioids currently on the EML are morphine and fentanyl. 
The duration of action of fentanyl is over 45 minutes and this can be problematic for short 
surgical procedures, particularly if respiratory depression must be avoided. Morphine has a 
longer duration of action and respiratory depression is a well-documented side effect. 
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TRAMADOL FOR ANALGESIA 
 
     1. Opioid respiratory depression 
 
It is a well-documented fact that opioids cause respiratory depression. The degree of respiratory 
depression varies depending on the agent. 
 
The analgesic properties of tramadol are attributed to a dual mechanism of action the molecule 

does have some activity at the -opioid receptors but this is 1/6000 of the activity exhibited by 
morphine at these receptors. Its main activity is exhibited at the serotonergic and noradrenergic 
receptors at the spinal cord level. Tramadol acts by re-uptake inhibition of serotonin and 
noradrenaline thereby increasing the level of these two molecules thereby enhancing 

analgesia.1, 2, 4 Because of the reduced -opioid activity it does not cause the same degree of 
respiratory depression as other opioids that act at the -receptors. 
 
The lower rate of respiratory depression and sedation compared with other opiods (eg. 
morphine), make tramadol a useful alternative to the treatment of pain in the emergency or 
trauma setting. 11   
 
 
     2. Analgesic alternative for opioid dependent or opioid addicted patients 
 
Tramadol has been found to have a very low potential for misuse, abuse, and dependency. 
There are cases described where dependence on tramadol does develop but these cases 
indicate long-term oral usage in very high doses.6   Short-term use of the injectable formulation 
does not appear to be problematic. Even with oral formulation the incidence of dependence 
was low with tramadol, 7, 8 
 
     3. Tramadol causes less constipation than morphine.  
 
This fact is attributable to its reduced activity at the opioid m-receptors.3, 4 The mucosa of the 

large intestine exhibits -receptor activity and agonists such as morphine will attach to these 
receptors with resultant constipation. This is true for other opioids including codeine. As 
tramadol has weak m-receptor activity it follows that tramadol induced constipation will be less 

than with the pure -opioid agonists.  
 
Constipation prolongs post-operative recovery and by implication increases the length of stay in 
hospital with subsequent increase in hospital costs. 
 
 
 
     4. Tramadol is available in oral and injectable form 
 
The intravenous form of tramadol is a useful analgesic for intra-operative pain relief. This form 
of therapy can be continued into the post-operative phase until the patient can be placed on 
enteral drug formulations. It is thus possible to continue the same drug through the entire peri-
operative period without seeking alternative analgesic agents for pain relief.  
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TRAMADOL IN THE PERI-OPERATIVE PERIOD 
 

1. Tramadol reduces postoperative shivering 
 
Postoperative shivering is a common complication that occurs in up to 60% of patients 
recovering from general anaesthesia, and up to 70% of patients undergoing regional 
anaesthesia. Postoperative shivering can range from a spectrum of mild shivering to severe 
shivering that requires pharmacological therapy for resolution. Shivering results in patient 
discomfort and may result in physiological responses of increased oxygen consumption and 
stress on the cardiovascular and respiratory systems, which may result in increased patient 
morbidity12, 13  
 
Pethidine is the most widely used agent to treat shivering; however, it has many disadvantages 
including increased patient sedation and respiratory depression. Tramadol has been shown to 
be equally as effective, if not more than Pethidine, with fewer sedative side effects. 12,13 

 
2. Tramadol as an Analgesic Adjunct  

 
Tramadol is useful adjunct to the multimodal peri-operative analgesic regime, when used in 
alternative ways: 
- There is evidence that tramadol, in combination with bupivacaine (local anaesthetic), injected 
intra-articularly, prolongs the duration of postoperative analgesia after arthroscopic knee 
surgery. 14 

- Local skin infiltration of tramadol at the trocar sites following laparoscopic surgery has been 
shown to improve early postoperative pain. 15 

 
3. Tramadol for Pre-emptive and Postoperative Analgesia 

 
Pre-emptive analgesia is defined as an analgesic intervention provided before surgery to prevent 
or reduce subsequent pain. It has been suggested that tramadol administration prior to, or soon 
after induction of anaesthesia, offers better postoperative pain relief, similar or better recovery 
times and reduced postoperative morphine PCA (patient controlled analgesia) use. 16,17,18 

 

The benefits of adequate postoperative analgesia are well documented, and include a decreased 
physiological stress response, improved patient comfort and earlier mobilization, reduction in 
morbidity, reduced length of hospital stay and overall decrease in cost.  
 
Tramadol, either as a sole analgesic agent, or in combination with other opiods and non-opiod 
analgesics is used as part of a multimodal analgesic regime with good effect. 20 

It has also been shown that the administration of tramadol may be as effective as epidural 
analgesia, and may avoid the need of placement of epidural catheters, thereby avoiding 
complications (epidural haematoma, infection). 19 
 
 

4. Tramadol for Labour Analgesia 
 
 Tramadol does not exhibit a depressive effect on ventilatory activity in the mother and the 
newborn; it can be used in the obstetrical analgesia, at most in the form of an intramuscular 
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injection.  It offers the advantage of having a less sedative effect as well as less pruritis that 
pethidine. 12,13 

 
Summary 
 
Tramadol is an injectable opioid with dual action resulting in less of the opioid side effects than 
the conventional opioids such as morphine and pethidine. It has a longer duration of action than 
fentanyl but a shorter duration of action than morphine.  The agent may be used as an 
alternative form of therapy for acute pain especially when there are concerns regarding 
respiratory depression, addiction, and opioid induced constipation.  
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