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Pain is one of the most common symptoms that palliative care teams face on a daily basis, 

affecting up to 70% of people with a malignancy (Soden et al, 2010) and significantly 

impacting on a patients quality of life (QoL) (Bornemann-Cimenti et al, 2013). Breakthrough 

cancer pain (BTCP) is identified as sudden in onset, self-limiting, severe in intensity, and with 

an average duration of 30 minutes (Handsaker et al, 2013; Bhatnagar, 2014). It is estimated to 

be prevalent in 40-80% of those with cancer pain (Handsaker et al, 2013).  

Conventionally, BTCP has been treated with Immediate Release Morphine Products (IRMP) 

such as Morphine, Oxycodone and Hydromorphone. IRMP are inexpensive, clinicians are 

familiar with their pharmacology and comfortable in prescribing them (Bornemann-Cimenti et 

al, 2013; Kuo et al, 2013; Darba et al, 2014) (see Table 1). Novotna et al (2014) highlight a 

study by Davies et al (2011, p.759) where only 9% of a cohort was receiving a transmucosal 

immediate release fentanyl (TIRF) product. More recently, Buchanan & Davies (2014) report 

a study by Davies et al (2013, p.622) where of the 98% of clients receiving an opioid to treat 

their BTCP, only 19% were receiving a TIRF product. Given that the onset of analgesia of 

TIRF products is 15 minutes (Bornemann-Cimenti et al, 2013; Handsaker et al, 2013) whereas 

onset of analgesia of immediate release Morphine often lies outside the rapid onset and short 

duration nature of most BTCP episodes, this figure of 19% and 9% is relatively low 

(Bornemann-Cimenti, 2013; Bhatnagar et al, 2014; Darba et al, 2014). The aim of this 

commentary is to examine the benefits of oral formulations of fentanyl products and the benefit 

of their use in BTCP. 



TIRF products have been available for several years and largely used for the treatment of 

incidental BTCP. Given the increasing availability of several oral formulations of TIRF 

products, the increasing evidence that show its rapid & non-invasive efficacy, the safe use in 

the home setting, and the high tolerability of TIRF products to treat BTCP, they may now be 

becoming a more suitable and reliable medication to treat BTCP which is rapid in onset and 

short duration in nature (Mercadante et al, 2007; Mercadante et al, 2013).  

The recommendation of TIRF products is variable, The European Association for Palliative 

Care has recommended oral fentanyl preparations as preferable in some cases due to the rapid 

onset of action and shorter duration of effect (Novotna et al, 2014) whilst in Australia only 

Actiq lozenge is available and available only once a patient is unsuitable for escalation of dose 

of IRMP due to adverse effects making its access uncommon and choice unavailable.  

Mechanism of action 

The oral mucosa has a large surface area, stable pH level with high permeability and extensive 

vascularization which make it a suitable environment for fast, noninvasive treatments such as 

TIRF products (Gordon, 2006; Mercadante, 2012; Parikh et al, 2013). The potent and strong 

lipophilic properties allows it to be easily absorbed through the mucosa and cross the blood 

brain barrier to provide fast analgesia (Bhatnagar et al, 2014; Mercadante, 2012) IRMP start to 

act after 30 to 60 minutes of administration which make them ideal for episodes of BTCP that 

is expected to occur and last over an hour (Bornemann-Cimenti, 2013; Bhatnagar et al, 2014). 

However the median time of an episode of breakthrough cancer pain is 30 minutes making 

them unsuitable for many episodes of BTCP (Handsaker et al, 2013). TIRF products onset of 

action is within 15 minutes which make them a suitable alternative for many episodes of BTCP. 

Novotna et al (2014) advocate a new sublingual formulation in which onset of action has been 

seen as low as 6 minutes. The absorption of TIRF products across the oral mucosa avoids first 

pass metabolism yielding a bioavailability of between 50 and 71% (depending on the product), 

significantly higher than IR morphine products, with peak plasma concentrations within 20 – 

25 minutes. TIRF products allow a higher rate of pain reduction within a shorter period of time 

than IRMP making them ideal for rapid onset, short lasting BTCP (Grape et al, 2010; 

Bornemann-Cimenti et al, 2013; Bhatnagar et al, 2014).  

 

Administration 



Titration is recommended to start with the smallest preparation dose and increased to suit each 

patient (Bornemann-Cimenti et al, 2013). Mercadente et al’s (2007) study comparing 

intravenous (IV)  morphine to oral transmucosal fentanyl citrate (OTFC) proposes that OTFC 

given in doses proportional to around the clock dose – like that of conventional oral IRMP – is 

safe and effective avoiding the titration process. The titration period of OTFC can be the result 

of patients and clinicians not choosing TIRF products due to their reduced confidence and 

compliance during the titration period. Mercadente et al (2013) conducted another study which 

concluded that it was safe to give doses proportional to around the clock dosing. In comparison, 

Webster et al (2013) study shows there was no relationship between successful doses of TIRF 

products and around the clock dose – as does the product information, reinforcing the concept 

that BTCP should be treated independent of around the clock dosing. Mercadente et al (2007) 

recommends a larger cohort of patients to be studiedusing doses proportional to the around the 

clock dose in a move to avoiding the requirement for complex titration processes. In addition, 

Mercadente et al (2007) concluded that even though IV morphine was faster than OTFC at 

treating BTCP it was just as effective and did not require medical administration of the drug 

(Webster et al, 2013).Given that most patients with cancer who experience BTCP are in the 

home setting the delivery of TIRF products as a method of treating BTCP which is as effective 

as IV morphine without the requirement of a clinician is an interesting concept that requires 

more research (Mercadante et al, 2007; Bhatnagar et al, 2014). 

Tolerability 

Patients are often reporting issues with tolerability of BTCP medications. Novotna et al (2014) 

states TIRF medications may address some of these tolerability issues. TIRF products are 

becoming highly effective and safe to use. Even though side effects are still prevalent and 

consistent to those commonly observed with IRMP these are shorter in duration (Mercadante 

et al, 2007). Parikh et al (2013) & Kuo et al (2013) both state that peak analgesic effect from 

IRMP may be attained only after the episode of BTCP has subsided and patients may 

experience a longer duration of adverse effects for hours after the resolved episode of pain. 

Webster et al (2013) demonstrated that both patients and clinicians reported improved 

functional capacity and satisfaction with a buccal TIRF formulation as opposed to IRMP, with 

side effects being reported were similar and the medication well tolerated. Novotna et al (2014) 

report 9 randomized controlled trials that offer effective pain relief whilst maintaining good 

tolerability. Mercadente (2012) reflects on two long term studies where no patients receiving a 

TIRF product stopped using the medication because of tolerability issues.  



Cost – benefit 

The cost / benefit of medication is difficult to analyse as the relief of suffering should be the 

highest priority for choice of intervention in the management of BTCP however financial 

constraints are a part of any health care service and do impact on choice of intervention by 

many clinicians. There are very few studies relating to pharmacoeconomincs of breakthrough 

pain involving TIRF products. Kuo et al (2013) examined six studies with one incorporating 

TIRF products. The literature reviewed demonstrated that BTCP does cause significant 

financial implications for health care systems and families through increased hospitalization 

and health care utilization. Poorly managed BTCP can lead to secondary symptoms such as 

sleep disturbance, increased anxiety and depressive episodes, decreased level of function and 

overall poor quality of life (QoL). Managing BTCP effectively and efficiently is priority not 

only for the financial benefit however in order to maintain the highest level of QoL – a goal of 

any palliative care intervention (Kuo et al, 2013; Darba et al, 2014). TIRF products have 

demonstrated in clinical trials the ability to provide rapid pain relief to those suffering from 

BTCP. Even though immediate release morphine preparations are relatively inexpensive, the 

fast and effective relief of symptoms may outweigh the higher cost of TIRF products due to 

the decreased strain on health care systems via hospital presentations, general practitioner visits 

and specialized home care teams (Kuo et al, 2013). Grape et al (2010) discusses two studies 

where there is evidence that TIRF products can reduce cancer patient presentations to 

emergency departments and consequential hospital admission. 

There are several preparations of buccal and sublingual TIRF available to clinicians for the 

management of BTCP over the previous few years. Darba et al (2014) suggest that with more 

TIRF products becoming available for use, the cost of the product and health care utilization 

will reduce due to the shift in market share. In this study the cost of Fentanyl buccal tablet 

decreased by 50% in Spain with more varieties coming on the market. Kuo et al (2013) purports 

that 90% of overall costs associated with the treatment of BTCP with TIRF products were 

attributed to accessing the medication. Even though potential savings do exist for health care 

systems by utilizing TIRF products over immediate release morphine preparations, what is 

conclusive in the literature is that a more thorough and current examination on the 

pharmacoeconomics is required given the introduction of new TIRF products to the market and 

decreasing drug cost. 

Conclusion 



Further research is needed to understand the kinds of BTCP that a rapid onset, short duration 

opioids such the various oral TIRF products can specifically target. The under utilization of 

TIRF products may be due to lack of knowledge, research, and prescriber confidence about the 

relatively new formulations on the market in comparison to the well researched, well 

understood IRMP available. Research shows that TIRF products have a fast onset of action, 

are safe to use at home, are becoming cheaper for health care systems and overall reflect 

positively for clients by reducing symptom burden and increasing functional capacity. The aim 

of palliative care interventions is to maintain the highest level of QoL possible. By identifying 

appropriate BTCP products which can be utilized to treat patient’s pain and providing clinicians 

with the knowledge and confidence to appropriately prescribe these, it is only then that TIRF 

products have the ability to be utilized to their full potential. 
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Product OTFC

Substance Fentanyl Citrate

Indication
Breakthrough cancer pain patients 

taking equivalent 60mg oral Morphine 
per day

Absorption

25% rapid absorption through buccal 
mucosa becoming systemically 

available, 75% slow absorption through 
GI tract

Metabolised
25% of total dose escapes first pass 

metabolism and becomes systemically 
available. Mainly excreted by kidney

Brand Examples Actiq Lozenge 
Administration Route / Site Oral Cavity
Dosage strengths available 200, 400, 600, 800, 1200, 1600mcg
Maximum Dose 1600mcg 

Titration Frequency

Initial dose 200mcg over 15 minutes. If 
inadequate after another 15 minutes 
take a second 200mcg. If ineffective, 

use 400mcg next dose and repeat 
steps until dose achieved

Maximum Frequency

Four doses/24hrs. Minimum 4 hours 
apart. Max two doses for any pain 

episode
Onset of Effect (average) 15 minutes
Bioavailability 50%
Dissolution 15-30 minutes

Additional Information

Do not chew, suck or swallow whole. 
Move around buccal mucosa. Use 
water to moisten mucosa in dry 

mouth. Consume over 15 minutes. 
Remove if signs of toxicity or patient is 
pain free. High sugar content, requires 
good oral hygiene. Retitrate upon any 

background opiate change.

Table 1 : Details of Various Transmucosal Immediate Release Fentanyl     





FBT FST

Fentanyl Citrate Fentanyl Citrate

Breakthrough cancer pain patients taking 
equivalent 60mg oral Morphine per day

Breakthrough cancer pain patients 
taking equivalent 60mg oral Morphine 

per day

50% rapidly absorbed through oral mucosa 
becoming systemically aavailable, 50% slow 

absorption in GI tract

Rapidly through oral mucosa and 
slowly through GI tract. 

Absorption through oral mucosa minmises 
first pass metabolism. Mainly excreted via 

kidney

Absorption through oral mucosa 
minmises first pass metabolism. 

Mainly excreted via kidney

Fentora/Effentora Abstral
Buccal / Sublingual Sublingual

100, 200, 400, 600, 800mcg 100, 200, 300, 400, 600, 800 mcg
800mcg 800mcg

Initial dose 100mcg. If inadequate after 30 
minutes take a second dose of same 
strength. Continue above step when 

titrating. If not effective take 200mcg. If still 
inadequate titrate by multiples of 200mcg 
until effective dose or maximum dose is 

achieved 

Initial dose 100mcg. If inadequate 
after 30 minutes give another 

100mcg. Use 200mcg next episode, if 
inadequate take another 100mcg and 
increase by multiples of 100mcg until 

400mcg dose then increase by 
multiples 200mcg until max dose of 

800mcg achieved. 

Four doses/24hrs. Minimum 4 hours apart. 
Max two doses for any pain episode 

Four doses/24hrs. Minimum 4 hours 
apart.

10-15 minutes 10 minutes
65% 54% to 70%

10-20 minutes under 2 minutes

Do not chew, suck or swallow whole. Do 
not split tablet. When taking 2x tablets take 
one on each side of mouth. No more than 

four tablets at one time. Retitrate upon any 
background opiate change.

Do not chew, suck or swallow whole. 
Retitrate upon any background opiate 

change.

  Products comparing to oral morphine





FBSF Oral Morphine IR

Fentanyl Citrate Morphine Sulphate

Breakthrough cancer pain patients 
taking equivalent 60mg oral 

Morphine per day

Relief of moderate to severe 
breakthrough pain

51% rapidly absorbed through buccal 
mucosa becoming systemically 

available, 49% slow absorption in GI 
tract

Absorbed through the 
gastrointestinal tract

20% escapes first pass metabolism. 
Mainly excreted via kidney

Significant first pass metabolism 
occurs in Liver and excreted 90% 

kidney, 10% bowel

Onsolis
Buccal Oral

200, 400, 600, 800, 1200mcg 2mg, 5mg, 10mg, 20mg, 30mg
1200mcg Varied

Initial dose 200mcg. Titrate in 
multiples of 200mcg for each pain 

episode up to 800mcg. If not 
adequate after 800mcg give 1x 

1200mcg film

No recommended starting dose, 
uually a percentage of background 

dose

Four doses/24hrs. Minimum 2 hours 
apart.

Four doses/24hrs

10 minutes 30-45 minutes 
71% 30%

15-30 minutes N/A

Do not chew, suck or swallow whole. 
Do not use more than four films 

simultaneously. Do not place on top 
of each other. If after 30 minutes a 
dose is not effective an alternate 
breakthrough medication may be 
appropriate. Retitrate upon any 

background opiate change.

Do not chew tablets.
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