
  

BEPLS Spl Issue [2] 2023               592 | P a g e          ©2023 Authors, INDIA 
 
 
  

 
Bulletin of Environment, Pharmacology and Life Sciences 
Bull. Env. Pharmacol. Life Sci., Spl Issue [2] 2023: 592-611. 
©2023 Academy for Environment and Life Sciences, India  
Online ISSN 2277-1808 
Journal’s URL:http://www.bepls.com 
CODEN: BEPLAD 
REVIEW ARTICLE                                                  OPEN ACCESS 

 
Efficacy and Safety of Transmucosal Fentanyl Formulations for 

Breakthrough Cancer Pain: A Systematic Review and Meta-Analysis 
 

Jana Mhd Ghiath Ebrahim  and Nurul Ain Mohd Tahir 
Faculty of Pharmacy, Universiti Kebangsaan Malaysia, Kuala Lumpur  

*Corresponding Author 
Mail: nurulainmt@ukm.edu.my 

Email:janaibrahiim@outlook.com 
 

ABSTRACT 
Breakthrough cancer pain (BTcP) refers to a brief episode of pain characterized by an intensity score exceeding 5 on the 
Numerical Rating Scale (NRS), typically lasting between 15 and 30 minutes, with a maximum duration of 60 minutes. It 
has a rapid onset, occurring within a few minutes. Transmucosal fentanyl formulations play a crucial role in treating 
BTcP due to their rapid onset of analgesic effect, short duration, and ease of administration through transmucosal 
routes. The aim is to assess the effectiveness and safety of transmucosal fentanyl formulations when administered orally 
or nasally specifically to manage breakthrough cancer pain (BTcP). A systematic literature review using electronic 
databases (PubMed, Web of Science, and Cochrane Library) from inception until April 2023. Only randomized clinical 
trials (RCTs) investigating the efficacy and safety of transmucosal fentanyl formulations for breakthrough cancer pain 
were selected. A meta-analysis was performed using RevMan software, with the primary outcome focusing on pain 
intensity difference (PID). Secondary outcomes included summed pain intensity difference (SPID) at 30 minutes after 
dosing, and safety measures such as adverse events (AEs) and overall AEs.  31 randomized controlled trials (RCTs) 
involving 2,467 patients were included. The meta-analysis demonstrated significant results favoring transmucosal 
fentanyl formulations for the primary outcome of pain intensity difference (PID) [SMD 0.42 [95% CI: 0.34 to 0.50 p < 
0.00001]. Similarly, the analysis of the secondary outcome, the sum of pain intensity differences at 30 minutes (SPID), 
showed that transmucosal fentanyl formulations outperformed placebo/morphine [SMD: 1.70, 95% CI: 0.73 to 2.67, p = 
0.0006]. Regarding safety, the overall analysis revealed no significant difference between transmucosal fentanyl 
formulations and morphine regarding adverse events (OR 0.90, 95% CI 0.53-1.53). Furthermore, the overall AEs showed 
similar incidences between transmucosal fentanyl formulations and morphine (OR 0.93, 95% CI 0.58-1.48). 
Conclusions:  The systematic review and meta-analysis present compelling evidence that strongly supports the 
effectiveness and safety of transmucosal fentanyl formulations for the treatment of breakthrough cancer pain. 
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INTRODUCTION 
Breakthrough cancer pain (BTcP) refers to a brief episode of pain characterized by an intensity score 
exceeding 5 on the Numerical Rating Scale (NRS), typically lasting between 15 and 30 minutes, with a 
maximum duration of 60 minutes. The prevalence of BTCP ranges from 33% to 95% and varies in 
different studies (1).  
Immediate-release morphine has been standard for transient cancer pain (2). but may not suit BTcP due 
to different characteristics (3). Fentanyl, a potent synthetic opioid, crosses the blood-brain barrier more 
rapidly than morphine, being up to 100 times more potent (Brząkała et al. 2019). Transmucosal fentanyl 
formulations play a crucial role in treating BTcP due to their rapid onset of analgesic effect, short 
duration, and ease of administration through transmucosal routes and demonstrated superior 
effectiveness compared to placebo or immediate-release opioids (4,5). Onset is typically ≤15 minutes ( 7).  
A previous narrative systematic review found transmucosal fentanyl formulations are effective and safe 
for BTcP management (8). As new evidence emerged, we conducted an updated systematic review with 
meta-analysis, assessing the effectiveness and safety of orally or nasally administered transmucosal 
fentanyl for BTcP management. 
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MATERIAL AND METHOD  
Search strategy 
The study selection process followed PRISMA guidelines (9). Ensuring comprehensive and transparent 
inclusion. Databases (PubMed, Web of Science, Cochrane Library) were searched from inception to April 
2023 using (MeSH) terms: (Fentanyl) AND (cancer OR carcinoma OR neoplasm* OR tumor OR oncol*) 
AND (pain).  

Figure 3.1: A flowchart explaining the study inclusion process. 
Selection procedure 
In this systematic review, we focused on including only Randomized Clinical Trials (RCTs), the gold 
standard for evidence, as they offer high-quality and reliable data for evaluating the efficacy and safety of 
transmucosal fentanyl formulations. The RCTs needed to involve adult patients aged 18 and above, who 
had a confirmed diagnosis of cancer and experienced breakthrough pain episodes, treated with 
transmucosal fentanyl formulations administered orally or nasally and compared against a placebo or 
any other active medication. Furthermore, we limited our scope to articles that were published in 
English. Studies that exhibited incomplete or insufficient data for analysis and failed to provide the 
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necessary information for evaluating the research efficacy outcomes such as pain intensity reduction or 
relief, lacked safety outcome, were limited to abstracts only, had no full text available, or lacked a control 
arm, review articles were excluded from our analysis.  
The efficacy outcome of the study focused on patient-reported pain and was assessed through the Pain 
Intensity Difference (PID) which is commonly derived by subtracting the baseline pain intensity, 
recorded before the intervention or treatment, from the pain intensity measured at a specified post-
intervention time point. This parameter was identified as the primary efficacy outcome measure. The 
secondary efficacy outcome was evaluated using the Sum of Pain Intensity Difference (SPID) which 
involves summing the PID scores over a specific time interval. In terms of safety assessment, adverse 
events (AEs) associated with the use of fentanyl were analyzed. Additionally, the overall adverse events 
reported in the studies. 
Data extraction 
A tailored data collection form was used for meticulous data extraction. Two independent reviewers 
carefully extracted and discussed key details, such as author names, settings, study phases, population 
characteristics, sample size, intervention specifics, and primary outcome measures. These details were 
systematically organized in separate tables. Adverse events were also evaluated and included in separate 
tables to assess intervention safety. 
Data analysis 
Meta-analyses were conducted using Review Manager (RevMan, version 5.0) (10). Random effects 
models were consistently utilized. Mean differences (MD) with standard deviations (SD) and 95% 
confidence intervals (CI) were used for continuous outcomes. Dichotomous variables were reported as 
Odds Ratio (OR) with a corresponding 95% CI. Heterogeneity was assessed using the I2 statistic 11). 
The effectiveness of transmucosal fentanyl formulations was compared in meta-analyses, focusing on 
Pain Intensity Difference (PID) at 10, 15, and 30 mins. Summed Pain Intensity Difference (SPID) at 30 
minutes after dosing was analyzed as a secondary outcome. Two meta-analyses evaluated safety 
outcomes, specifically comparing the incidence of adverse events (e.g., nausea, vomiting, somnolence) 
and overall adverse events reported in the studies. 

 
RESULTS 
Literature selection:  
A total of 2,151 records were initially identified (Figure 3.1).192 duplicate records were removed, and 
automation tools excluded 695 records by restricting the PubMed search to RCTs and English 
articles.1,265 titles and abstracts of the articles were reviewed. Based on predefined criteria, 1,177 
records were excluded. This resulted in 88 reports assessed for eligibility. Among them, 58 reports were 
excluded: 26 were not randomized clinical trials, 17 were review articles, and 15 had different outcomes. 
Ultimately, 31 studies met the inclusion criteria and were included in the review.  
Included studies: 
31 RCTs studied transmucosal fentanyl formulation: 15 compared it with a placebo, eight with morphine, 
and four explored different doses within the same formulation (11,12,13,14). Additionally, two studies 
compared intranasal fentanyl spray with various transmucosal fentanyl formulations (15,16) one study 
examined the comparison of intranasal fentanyl with intravenous hydromorphone (Banala et al. 2020), 
and another study compared fentanyl sublingual tablets with piroxicam (17). 
Study characteristics 
Studies were conducted in adult populations with a mean age ranging from 47-66 years. The total 
number of randomized patients was 2,467, with sample sizes ranging from 15 to 330 during the 
randomized treatment phase. Most studies were conducted in the United States (35.4%, n = 11/31), 
followed by Italy (19.7%, n = 6/31) and Europe (19.7%, n = 6/31) Patients experienced 1 to 4 
breakthrough pain episodes per day, and background pain was managed using opioid medications such 
as oral morphine and transdermal fentanyl. Most studies followed a two-phase approach, comprising 
titration and treatment. The titration phase determined effective drug doses for pain relief and tolerable 
side effects, typically spanning from two to 21 days. Subsequently, the treatment phase involved multiple 
episodes or cycles of treatment, where the intervention's efficacy and safety were evaluated. Additionally, 
some studies incorporated follow-up phases to assess long-term safety, with the duration of these 
additional phases varying among the different studies (Table 3.1). 



  

BEPLS Spl Issue [2] 2023               595 | P a g e          ©2023 Authors, INDIA 
 
 
  

Fentanyl buccal tablet (FBT) 
Six studies (697 participants) reported FBT effectiveness. Three studies compared FBT to placebo for 
BTcP treatment (18, 14, 7), and one study with oral morphine (19), Additionally, one study explored 
different FBT doses for optimal pain relief (12). Whereas, two different dosing strategies were compared 
in another study (13). 
Fentanyl Buccal Soluble Film (FBSF) 
One RCT compared FBSF to placebo with 80 patients (20).  
Fentanyl Sublingual Tablets (FSLT) 
Seven studies investigated FSLT for BTcP recruited a total of 525 participants were recruited. Overall, 
five with placebo (21, 22, 23, 24, 25) and one with subcutaneous morphine (SCM)(26), another study 
compared FSLT with oral piroxicam fast-dissolving tablets in patients with bone metastases 17).  
Fentanyl Sublingual Spray (FSS) 
Two studies compared FSS to placebo for the treatment of BTcP with a total of 124 recruited patients (27, 
12). 
Oral Transmucosal Fentanyl Citrate (OTFC) 
Six studies reported the effectiveness of OTFC for BTcP with 473 recruited participants. One study 
compared OTFC with a placebo (31 ), and three studies with morphine (28, 29, 30).Additionally, two 
titration studies of different initial starting doses of OTFC 11, 32).  
Intranasal Fentanyl Spray (INFS) 
Five studies evaluated the effectiveness of INFS with a total number of 370 recruited participants. Among 
these studies, two were compared with placebo (33, 34), one with intravenous hydromorphone (IVH) 
(35), while two with other transmucosal fentanyl formulations (36, 37).  
fentanyl Pectin Nasal Spray (FPNS) 
Four studies evaluated the effectiveness of FPNS with a total of 299 recruited participants. Among these 
studies, one compared with placebo (38), while in two studies it was compared to immediate-releasee 
morphine (39, 4), and one with oral morphine (19). 
Efficacy assessment 
An overview of the efficacy outcome measures included in the research is summarized in (Table 3.2). 
Three studies comparing FBT to placebo found that at 30 minutes, the pain intensity difference (PID30) 
ranged from 2.3 to 2.4, with a mean of 2.37. The mean difference in PID at 15 minutes was 1.2, while at 60 
minutes, was 3.7. (18,20).  
When comparing FBT to morphine, one study reported a difference in SPID30 (11). Additionally, another 
found that 75% of episodes achieved meaningful pain relief within 30 minutes (Kle15). Two dosing 
strategies, proportional (P) to daily dose and dose titration (T), resulted in a mean difference of 3.1 in PI 
(23). FBSF had mean PID at 15 and 30 minutes of 1.4 and 2.8, respectively, showing superiority over 
placebo. 
FSLT also demonstrated superiority over placebo with a mean PID10 of 1.4 (range: 1.2-1.6) (23, 27,36). 
Compared to subcutaneous morphine (SCM), FSLT had a mean average pain intensity after 30 minutes of 
5.0 (11). Similarly, no significant differences in VAS scores were found between FSLT and oral piroxicam 
fast-dissolving tablets (17). 
FSS had a mean PID at 10, 15, and 30 minutes of 1.5, 2.1, and 2.8, respectively (Rauck et al. 2012), and one 
study reported that 64% of patients achieved the desired outcome (22). 
OTFC showed that the mean PID30 was 2.4, while the mean PID15 was 1.6. (17). When compared to 
morphine, the mean PID30 was 4.0 (range: 2.9-4.6), and PID15 showed lower mean difference of 2.6. All 
studies demonstrated that fentanyl had superior efficacy to morphine15,20), except one study that 
reported IV-MO had a shorter onset of analgesia(33). The mean PID15 was 2.35 when compared to the 
usual medication of patients  (4), and the mean pain relief scores at 15 and 30 min were 2.1 and 2.5, 
respectively (24). 
INFS studies demonstrated a mean PID10 of 2.5 and superiority over placebo (27). When compared to 
IVH, INFS showed lower pain change and quicker administration (04). INFS also showed significantly 
higher PID at 5 mins and SPID at 15 and 60 minutes compared to OTFC (12), However, there were no 
significant differences in pain intensity changes between INFS and FPNS (28). 
FPNS had a mean PID30 of 2.7. The PID at 10 and 15 minutes were lower, with mean differences of 1.3 and 
2.0, respectively. Other parameters assessed included SPID30, FPNS had better efficacy than placebo in all 
these parameters  (P). When compared to morphine, FPNS had a mean PID15 of 3.1, another parameter 
assesses was the pain intensity, pain relief, and SPID30. All parameters assessed showed superior efficacy 
to morphine (4, 11, 20).  
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Primary efficacy outcome: 
Meta-Analysis evaluating Pain Intensity Difference (PID)  
The meta-analysis of 17 trials (1255 patients) regarding the PID at 10, 15, and 30 minutes yielded 
significant results (Figure 3.2). the analysis demonstrated that there is a significant difference in favor of 
Transmucosal Fentanyl formulations (TMF formulations) over placebo/morphine, with a standardized 
mean difference (SMD) of 0.42 [95% confidence interval (CI): 0.34 to 0.50], and overall effect Z-test of 
10.01 (p < 0.00001). Heterogeneity was substantial (p < 0.0001; I² = 54%). 
In the subgroup analysis at 30 minutes, significant results favored transmucosal fentanyl over placebo, 
with SMD 0.61 [95% CI: 0.51 to 0.72] and an overall effect Z-test of 11.35 (p < 0.00001). However, there 
was no significant difference compared to morphine, with an SMD of 0.17 [95% CI: -0.09 to 0.44] and 
overall effect Z-test of 1.27 (p = 0.20). Similar findings were observed in further sub-analyses at 10 and 15 
minutes, with SMDs of 0.44 [95% CI: 0.26 to 0.62] and 0.41 [95% CI: 0.28 to 0.54], respectively, favoring 
transmucosal fentanyl over placebo (both p < 0.0001). However, there was no significant difference 
compared to morphine at 15 minutes, with an SMD of 0.20 [95% CI: -0.05 to 0.45] and overall effect Z-test 
of 1.53 (p = 0.13). 
Secondary efficacy outcome: 
Meta-Analysis evaluating the Summed Pain Intensity Difference (SPID30) 
The meta-analysis of 8 trials (1017 patients) comparing transmucosal fentanyl (TMF) formulations with 
placebo/oral morphine for SPID30 (figure 3.3).The overall analysis, combining two subgroups, favored 
transmucosal fentanyl, SMD 1.70 [95% CI: 0.73 – 2.67], with high heterogeneity (p < 0.00001, I² = 98%), 
and overall effect test Z= 3.43 (p = 0.0006).  
For the first subgroup (TMF vs. placebo), a significant difference favored transmucosal fentanyl 
formulations over placebo, SMD 2.12 [95% CI: 0.83- 3.41], overall effect Z= 3.22 (p = 0.001). Similarly, the 
second subgroup (TMF vs. oral morphine) favored transmucosal fentanyl formulations, SMD 0.49 [95% CI: 
0.05- 0.92], overall effect Z-value of 2.19 (P = 0.03). 
Safety assessment 
An overview of the safety outcome measures in (Table 3.3). Studies evaluating FBT vs. placebo reported 
opioid-related adverse events (AEs) like nausea, vomiting, and somnolence. A study noted two cases 
(N=2/123 2%) of oral mucosa ulcers related to FBT, leading to study withdrawal (27. One study reported 
that 10% of patients reported application site-related AEs (31). Compared to OM, both groups showed 
mild and similar adverse effects (17). In the FSLT vs. placebo trial, three patients had dry mouth, with two 
linked to the study drug (Gombert-Handoko 2014). Compared to SCM, one patient in FSLT group 
experienced moderate nausea, judged as possibly related to the study drug (11). 
 The safety of FSS was reported in two studies. One study found that peripheral edema and nausea were 
the most reported AEs, occurring in 9.4% of patients , In another study two patients (2.0%) had AEs likely 
related to the study drug (17). Regarding the OTFC formulation, dizziness (17%), nausea (14%), 
somnolence (8%), constipation (5%) were reported (20). Similarly, Somnolence, nausea, constipation, and 
dizziness were commonly reported (Coluzzi et al. 2001). Overall, the studies demonstrated that OTFC is 
safe and well-tolerable.   
Furthermore, studies of INFS reported adverse effects including nausea, vertigo, and nasal discomfort (34, 
35). In one study, drowsiness and nausea were reported more in the INFS and FPNS groups, while nasal 
pruritis was similar between them. However, when FPNS was compared to placebo, less than ten patients 
reported nasal tolerability events (N=4/113 3.5%) of mild or moderate intensity (14). Moreover, when 
compared to morphine, vomiting, somnolence, dehydration, and nausea being the most common (18, 25, 
7).  
Meta-analysis of safety outcome regarding the adverse events (nausea, vomiting, and somnolence)  
A meta-analysis of four studies compared transmucosal fentanyl formulations with oral morphine(4, 16, 
46) included three subgroups: nausea, vomiting, and somnolence (Figure 3.4).  
The overall analysis found no significant difference in adverse event incidence between transmucosal 
fentanyl formulations and morphine, with an odds ratio of [OR 0.90; 95% CI 0.53-1.53], low heterogeneity 
(p = 0.25, I² = 20%), and overall effect test Z= 0.38 (p = 0.70).  
For the subgroup of nausea, showed no significant results, the odds ratio was [OR: 1.09, 95% CI: 0.25-4.8 p 
= 0.91]. The subgroup of vomiting showed similar results with an odds ratio of [OR 0.66, 95% CI 0.17-2.60 
p = 0.55], and the subgroup of somnolence with an odds ratio of [OR 1.06, 95% CI 0.58-1.92 p = 0.86]. 
Meta-analysis of safety outcome regarding the overall AEs.  
A meta-analysis of overall adverse events (AEs) in the previous studies. fentanyl group had 62 events out 
of 150 patients, and the morphine group had 76 events out of 206 patients (Figure 3.5). The event rates 
for the Fentanyl and morphine groups were 41.3% and 36.9%, respectively. The analysis showed no 
significant difference between transmucosal fentanyl formulations and morphine, with an odds ratio of 
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[OR 0.93; 95% CI 0.58-1.48], and moderate heterogeneity (p = 0.13, I² = 46%). with an overall effect Z-
score of 0.32 (p = 0.75). 
 
DISCUSSION  
Transmucosal fentanyl formulations have emerged as a viable option for the management of BTcP, 
offering rapid onset and convenient administration. Our systematic review, which encompassed 31 RCTs 
involving 2,467 patients, assessed the effectiveness of these formulations in managing BTcP. The evidence 
strongly supports the use of these formulations for this purpose. Meta-analysis of 17 RCTs consistently 
demonstrated their efficacy, reporting significant improvements in PID at 10, 15, and 30 minutes. 
Transmucosal fentanyl formulations are a viable and effective option for managing BTcP. Patients treated 
with them experienced notable pain intensity reductions during breakthrough episodes. This finding is 
supported by SPID 30 minutes after dosing, consistently showing superior efficacy compared to placebo or 
oral morphine formulations in BTcP management. 
The superior efficacy of transmucosal fentanyl formulations in managing breakthrough cancer pain (BTcP) 
can be attributed to their distinct pharmacokinetic profile. Immediate-release morphine reaches its peak 
analgesic activity approximately one hour after ingestion (41). In contrast, transmucosal fentanyl 
formulations offer a quicker onset of action by bypassing the gastrointestinal system. These formulations 
are rapidly absorbed through mucosal membranes, such as the oral cavity and nasal passages, leading to 
direct entry into the systemic circulation. This route of administration avoids first-pass metabolism and 
facilitates permeation across lipid-rich mucosal membranes, providing a faster onset of action (48). The 
efficient absorption and proximity to the target site contribute to the observed efficacy of transmucosal 
fentanyl formulations in managing BTcP, outperforming immediate-release morphine (42). 
In alignment with the efficacy findings, the pharmacokinetic data of fentanyl products in our study further 
support these observations. For instance, orally-transmucosal fentanyl citrate (OTFC) reaches its 
maximum concentration (Tmax) within approximately 20 to 40 minutes, while fentanyl buccal tablet 
(FBT) takes around 47 minutes. Similarly, intranasal fentanyl has a Tmax of about 9 to 15 minutes, 
correlating with the rapid response observed in our study. These pharmacokinetic characteristics 
contribute to the prompt and effective pain relief demonstrated by transmucosal fentanyl formulations in 
the management of BTcP (43). 
However, when compared to IV morphine, both medications were effective in managing BTcP (44), 
although IV morphine exhibited a shorter onset of action due to its immediate and direct delivery into the 
bloodstream. Nonetheless, transmucosal fentanyl formulations, such as OTFC, offer the advantage of easy 
discontinuation once sufficient analgesia is achieved. 
These formulations showed good tolerance and manageable safety profiles, with consistent opioid-related 
adverse events and rare serious AEs. Our meta-analysis comparing these formulations to morphine found 
no significant difference in nausea, vomiting, and somnolence. Overall adverse events in both groups were 
similar. The comparable safety profile can be attributed to their shared pharmacological similarity as 
opioid analgesics, suggesting similar rates of adverse events. Transmucosal fentanyl formulations offer 
advantages as alternative treatment options for patients who struggle with traditional morphine 
formulations, adverse effects, or poor tolerance. They may improve tolerability and treatment adherence, 
especially for individuals with specific sensitivities to morphine. 
Our findings align with prior research, confirming the efficacy of transmucosal fentanyl formulations. 
Earlier reviews concluded that these formulations are effective (45).  Another systematic review indicated 
that fentanyl is superior to morphine in alleviating cancer pain (47).  
Heterogeneity was observed among the included studies. It could be attributed to variations in study 
design, population characteristics, intervention protocols, different formulations and dosing regimens 
used, outcome measures, and assessment time points. Despite heterogeneity among studies, their 
effectiveness remains consistent. Considering these factors when interpreting the findings and their 
applicability to different populations and settings is important.  
The systematic review has inherent limitations that should be acknowledged. These include differences in 
selection criteria, and population characteristics across studies. Moreover, the inclusion of only English-
language studies introduces a potential language bias. These limitations can affect the generalizability of 
the findings of the review(48). 
Despite limitations, our review's robust methodology and dependable data analysis enhance the 
credibility of the conclusions. Transmucosal fentanyl formulations provide swift pain relief, presenting a 
valuable option for cancer patients. Policymakers may take these findings into account when formulating 
guidelines, and future research should delve into long-term efficacy, safety, and cost-effectiveness aspects. 
In conclusion, our systematic review and meta-analysis provide robust evidence endorsing the 
effectiveness and safety of transmucosal fentanyl formulations for managing BTcP. They offer a viable 
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option for rapid pain relief in cancer patients. Their safety profile is generally well-tolerated.  Careful 
dosing strategy selection and patient monitoring are important for optimal pain control and minimizing 
adverse events. 
 

Table 3.1 Summary of the characteristics of studies comparing transmucosal fentanyl 
formulations for breakthrough cancer pain. 

Study 
& 

Country 

Type of 
fentanyl 

Study 
phase 

Sam
ple 
size 

Population Interventio
n 

Pain intensity at t=0 
Mean ± SD (SE) 

Time 
points 

post-dose 
(mins) 

Primary 
outcome 

Fentanyl Control 
Fentanyl vs placebo 

(Alberts 
et al. 

2016) 
 
 
 

USA 

FSS vs 
placebo 

The 
screening 

period 
lasts up to 
35 days. 

Open-label 
titration 
period 

lasting up 
to 26 days 
(100 μg to 
1600 μg). 
Double-

blind 
treatment 

period 
lasting up 
to 26 days 

32 patients 
aged ≥18 

years, with a 
mean age of 
58.1 years, 
who were 
tolerant to 

opioids. 
Patients 

were 
treated with 

60 mg of 
oral 

morphine, 
30 mg of 

oxycodone, 
8 mg of oral 
hydromorph

one, or 25 
mcg/hour of 
transdermal 

fentanyl. 
experienced 
1-4 episodes 

per day of 
(BTcP). 

For the 
treatment 

of ten 
episodes of 

BTcP, 
patients 
received 

seven doses 
of fentanyl 
sublingual 
spray and 

three doses 
of placebo 
in random 

order 

NR NR NR treatment 
satisfaction 

was 
assessed 
using the 

TSQM 
scale. 

(Farrar 
et al. 

1998) 
USA 

 

OTFC vs 
placebo 

-Titration 
phase (14 

days), 
Treatment 
phase (10 
episodes) 

 

86 Adults mean 
age of 54 

years 
experiencin
g persistent 

pain 
necessitatin

g opioid 
therapy, 

either 60 mg 
of oral 

morphine or 
50 μg of 

transdermal 
fentanyl. 
1 BTcP 

episode/day 
treated with 

other 
opioids. 

OTFC vs 
placebo in a 
ratio of 7:3. 

In case of 
ongoing 

pain, rescue 
medication 
or regular 

medication 
was 

provided. 

5.9 6.0 15, 30, 45, 
60 

 

PID 

(Gomber
t-

Handoko 
2014) 

 
Czech 

Republic 

FE vs 
Placebo 

Titration 
period 

Treatment 
phase 

73 Adults mean 
age (64.7 

years) with 
cancer. 
Pain is 

treated with 
60 to 1000 
mg of oral 
morphine 

daily or 
equivalent. 
Had 1 to 4 
episodes of 

FE vs 
placebo in a 
ratio of 6:3 

rescue 
medication 
with usual 

treatment if 
pain relief is 

not 
achieved by 
15-30 mins 

7.0±1.4 7.0±1.4 3, 6, 10, 
15, 30, 60 

SPID30 
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BTcP per 
day 

(Hashem
i et al. 
2021) 

 
 

Iran 

FSLT vs 
placebo 

Open-label 
titration 

phase                                                                                                                        
treatment 

phase 

100 Adults mean 
age of 47.0 
years with 

cancer. 
treated with 
60–1000 mg 

of oral 
morphine or 

equivalent 
opioid daily. 

have 1–4 
episodes 

pain of pain 

FSLT vs 
placebo and 
60–600 mg 

of oral 
opioid 

regimen per 
day/30 mg 

of oral 
oxycodone 

daily 
 

8.09 8.43 15, 30. 45, 
60 

SPID30 
minutes 

after 
dosing 

(Lennern
as et al. 
2010) 

 
Sweden 

FSLT vs 
placebo 

Treatment 
phase 

Follow up 
phase 

38 Adults mean 
age 63 

years, have 
locally 

advanced 
metastatic 

cancer. 
Pain treated 

30–1000 
mg/day oral 
or morphine 

or 25–300 
μg/h 

transdermal 
fentanyl. 
Had ≥4 
BTcP 

episodes/da
y for 14 

days 

FSLT 100 
μg vs 200 
μg vs 400 

μg vs 
Placebo in a 

ratio of 
1:1:1:1, 
rescue 

medication 
with regular 
treatment if 
pain exists 

NR NR 5, 10, 15, 
20, 25 

PID 

(Kosugi 
et al. 

2014) 
 

Japan 

FBT vs 
Placebo 

FBT dose 
titration 

phase 
Treatment 

phase (9 
episodes) 

 

72 Adults with 
a mean age 

of 61.2 
years have 

cancer pain. 
managed 
with 30-

1000 
mg/day of 

oral 
morphine or 

equivalent 
opioids. 

 

FBT vs 
placebo in a 
ratio of 6:3 

rescue 
medication 

is used if 
the pain is 

not relieved 
after 30 

mins 

NR NR 15, 30, 60 PID30 

(Kress et 
al. 2009) 

 
Europe 

 

INFS vs 
placebo 

INFS 
titration 
phase (3 
weeks), 

Treatment 
phase (8 

episodes) 

110 Adults with 
a median 
age of 61 

inpatients 
or 

outpatients 
with chronic 
pain treated 
with opioid 

analgesic 
compounds, 
Had 3 BTcP 
episodes/w

eek and a 
maximum of 

4 

INFS vs. 
Placebo in a 
ratio of 3:1 

in 2 
consecutive 
sequences. 

Administeri
ng rescue 

medication 
10 minutes 

after the 
second dose 
if pain still 

exists. 

6.4±1.4 6.4±1.3 10, 20, 40, 
60 

PID10 
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(Porteno
y et al. 
2006) 

 
USA 

FBT vs 
Placebo 

FBT dose 
titration 
phase, 

treatment 
phase (10 
episodes) 

 

68 Adults mean 
age 58 years 
with cancer 

pain. 
Treated 

with ≥60 
mg/day 

morphine or 
50–300 g/h 
transdermal 

fentanyl. 
had 1 to 4 

BTcP 
episodes per 

day 

FBT vs. 
Placebo in a 
ratio of 7:3. 

Rescue 
medication 

with regular 
treatment if 
pain exists. 

6.9± 0.2 6.9 ± 0.2 15. 30, 45, 
60 

 

SPID30 

(Rauck et 
al. 2009) 

 
USA 

FSLT vs 
placebo 

FSLT 
titration 

phase in 2-
week 

Treatment 
phase (10 
episodes) 
Follow-up 
phase to 

assess 
safety 

64 Adults with 
a mean age 
of 53 have 

stable 
cancer-

related pain.  
treated with 

60–1000 
mg/day oral 
morphine or 
50–300μg/h 
transdermal 

fentanyl. 
Had 1 to 4 

BTcP 
episodes/da

y. 

FSLT vs. 
Placebo in a 
ratio of 7:3. 

2-Hour 
interval 
between 
episodes. 

Rescue 
medication 

allowed 

NR NR 10, 15, 30, 
60 

 

SPID30 

(Rauck et 
al. 2010) 

 
USA 

FBSF vs 
placebo 

Titration 
phase 

Treatment 
phase for 2 

weeks 
Follow-up 
phase for 1 

day 

80 Adults with 
a mean age 
of 57 years 
had stable 

pain. 
Treated 
with 60–

1000 
mg/day oral 
morphine or 
50–300μg/h 
transdermal 

fentanyl. 
Had 1 to 4 

BTcP 
episodes/da

y. 

FBSF vs. 
Placebo in a 
ratio of 6:3. 
The 4-hour 

interval 
between 
episodes. 

Rescue 
medication 

allowed 

6.9 ±0.2 6.9 ± 0.2 10,15,30,4
5,60 

 

SPID30 

(Rauck et 
al. 2012) 

 
USA 

FSS vs 
placebo 

Titration 
phase 

Treatment 
phase 10-
episode 

Follow-up 
phase 

92 Adult with 
cancer 
Pain is 

managed 
with 5 mg 

immediate-
release 

morphine or 
its 

equivalent. 
Experiencin

g 1-4 
episodes of 
BTcP/day 

FSS vs 
placebo in a 
ratio of 7:3. 

Usual 
medications 
are allowed 

if pain 
persists 
after 30 
minutes 

63±20.1 62.5±20.
5 

5,10,15,30, 
45, 60 

 

SPID30 

(Shimoya
ma et al. 

2015) 
 

Japan 

FSLT vs 
placebo 

Titration 
phase for 
max 21 

days 
treatment 
phase (9 

episodes of 
BTCP) for 

21 days 
Extended 
treatment 

37 Adult 
patients 
aged ≥20 

years mean 
age 66.0 

with cancer 
pain. 

treated with 
an opioid 

analgesic at 
fixed 

FSLT vs 
placebo in a 
ratio of 6:3. 

Rescue 
medication 

with was 
used when 
additional 

doses were 
required 

68.31±1
7.68 

68.31±1
7.68 

15, 30, 60 
 

PID30 
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phase intervals at 
a stable 

daily dose 
for 7 days 
before the 

study, 
(Slatkin 

et al. 
2007) 

 
USA 

FBT vs 
Placebo 

Titration 
phase 

Treatment 
phase (10 
episodes) 

75 Adults with 
a mean age 
of 54 had 

pain 
managed 
with ≥25 

g/h 
transdermal 

fentanyl. 
Had 1 to 4 

BTcP 
episodes per 

day 

FBT vs 
Placebo in a 
ratio of 7:3. 

rescue 
medication 

after 30 
minutes 

6.4± 1.8 6.4 ±1.7 5, 10, 15, 
30, 45, 60, 

90, 120 
 

SPID60 

(Thronæ
s et al. 
2015) 

 
Europe 

IFNS vs 
placebo 

Titration 
phase 

Treatment 
phase 

Tolerabilit
y phase 

(12 weeks) 

15 Adult cancer 
patients 

with BTcP 
episodes 

between 3 
times per 

week and 4 
times per 

day. 
pain treated 

with oral 
opioids or 

transdermal 
fentanyl 

morphine 
equivalent 

doses of 60- 
1000 mg/24 

h 

INFS 400μg 
(6 episodes) 
and placebo 

(2 
episodes). 

rescue 
medications 
are allowed 

if 
insufficient 
pain relief 

NR NR 5, 10, 30, 
60 

 

PID10 

Fentanyl vs morphine 

(Bhatnag
ar et al. 
2014) 

 
India 

OTFC vs 
oral 

morphin
e 

treatment 
phase for 3 

days 

186 Adults with 
cancer and 
persistent 
moderate 

pain. 
treated with 

oral 
morphine 

60 mg/day 
or 

equivalent. 
1 to 4 

episodes 
BTcP 

OTFC 200μg 
vs oral 

morphine 
10 mg 
tablets 
Rescue 

medication 
in both 

treatment 
groups if 
the pain 
was not 

adequately 
relieved. 

8.1±1.9 
 

7.9±2.07 5, 15, 30, 
60 

 

PID (5, 15, 
30, and 60 
minutes of 

drug 
administrat

ion) 

(Coluzzi 
et al. 

2001) 
 

USA 

OTFC vs 
IRMS 

Titration 
phase (14 

days) 
Treatment 
phase (10 
episodes) 

75 Adult means 
age 55 on 

Oral opioids, 
such as 60-

1000 mg per 
day of 

morphine or 
50-300 mg 
per hour of 

transdermal 
fentanyl. 
Had 1-4 

BTcP 
episodes per 

day. 

OTFC vs 
IRMS (5:5). 

rescue 
medication 
is advised if 

pain 
persists 

6.9 6.9 15, 30,45, 
60 

 

PID on the 
VAS from 0 
to 10 after 

15 minutes. 

(Davies 
et al. 

2011) 

FPNS vs 
IRMS 

titration 
phase 

treatment 

84 Cancer 
patients 

treated with 

Oral 
treatment 

before nasal 

NR NR 5, 10, 
15,30.45,6

0 

Pain 
intensity 
(PI) and 
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Europe 

and 
INDIA 

phase 
10 BTCP 
episodes 

were 
treated 

opioid 
regimens 

such as 60 
mg/day or 

more of oral 
morphine, 

Had 1-4 
episodes of 
moderate-
to-severe 
BTcP/day 

spray for all 
episodes (5 
with FPNS 

and oral 
placebo, 5 
with IRMS 
and nasal 

spray 
placebo) 

pain relief 
scores 

(Fallon et 
al. 2011) 

 
Europe 

and 
INDIA 

FPNS vs 
IRMS 

titration 
phase 

treatment 
phase 

(10 BTcP 
episodes) 

79 Patients 
with 1-4 

episodes of 
BTcP/day 

treated with 
≥ 60 mg/d 

oral 
morphine or 

equivalent 

Oral 
treatment 

before nasal 
treatment 

for all 
episodes (5 
with FPNS 

and oral 
placebo, 5 
with IRMS 
and nasal 

spray 
placebo 

NR NR 5, 10, 
15,30.45,6

0 

PID15 

(Mercada
nte et al. 

2007) 
 

Italy 

OTFC vs 
IV 

morphin
e 

Treatment 
phase (2 

episodes) 

25 Adults with 
a median 
age of 59 

with cancer 
pain 

Treated 
with a 
steady 
opioid 

regimen of 
greater than 
60 mg oral 

morphine or 
25 g 

transdermal 
fentanyl. 

IV 
morphine 
(4-32 mg) 
vs OTFC 

(dose 
comparable 
to baseline 

scheme: 
200-1600 

g) (6 levels) 
(1:1), the 6-

hour 
separation 

between 
episodes 

6.9±0.4 6.9±0.4 15,30 \ SPID 30 

(Mercada
nte et al. 

2015) 
Italy 

FBT vs 
OM 

Treatment 
phase: two 
episodes of 
each study 

drug for 
three days 

72 Adults with 
cancer pain 
on opioids 

≥60 mg oral 
morphine 

equivalents 
per day 

1-3 episodes 
of BTcP 

FBT or OM 
in doses 

proportiona
l to those 
used for 

background 
analgesia 

 

7.7 (1.1) 7.7 (1.2) 15, 30 reduction 
in pain 

intensity by 
33% and 
50% at 
various 

time points 
after 

treatment 
with study 

drugs 
 

(Mercada
nte et al. 

2016) 
Italy 

FPNS vs 
OM 

Treatment 
phase 

 

45 Cancer 
patients 

mean age 63 
with pain. 

Treated 
with ≥60 mg 

of OM 
equivalents/

day. 
Had ≥3 

episodes of 
BTcP 

FNPS or OM 
by 

administeri
ng. 

doses 
proportiona

l to 
background 

opioid 
analgesia 
option to 
switch to 

the 
previous 
effective 

medication 

7.6 (0.6) 7.6 (0.7) 15, 30 several 
patients 
benefit 

from study 
medication

s at 
different 

point 
intervals. 

 

(Zecca et 
al. 2017) 

 
Italy 

FSLT + 
placebo 

vs SC 
morphin

e + 
placebo 

Screening 
phase 

Randomiza
tion phase 
Follow up 

phase 

113 Adults mean 
age 57.7 

with severe 
cancer pain 
episode ≥ 6 
on (NRS). 

FSLT or 
SCM with a 

1:1 
allocation 

ratio. 

7.5±1.4 7.5±1.4 10, 20,30 Average 
pain 

intensity 
(PI) at 10-, 

20-, and 
30-min 
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Treated 
with 20 to 

120 mg oral 
morphine 
equivalent 
daily dose 

post 
administrat

ion 

Fentanyl vs other interventions 

(Banala 
et al. 

2020) 
 

USA 
 
 

INFS vs 
IVH 

Treatment 
phase in 

ED 
 

82 Patients 
with a mean 

of 52.9 
years, had 

cancer pain. 
Treated 

with opioid 
therapy for 
1 week or 

longer with 
60 mg of 

oral 
morphine/d

ay, and 25 
mcg of 

transdermal 
fentanyl/ho

ur. 

100 mcg of 
IN fentanyl 

vs IV 
hydromorp

hone 1.5 

NR NR 60 min Pain relief 
change 

from 
treatment 
initiation 

(T0) to one 
hour later 

(T60) in an 
ED 

(Christie 
et al. 

1998) 
 

USA 

OTFC 
200 vs 

400 

Baseline 
phase, 
OTFC 
phase 

titrated to 
effective 

dose 

41 Adult cancer 
patients 

with mean 
age: of 59 
years had 

stable 
background 

pain and 
were using 
Fentanyl-

TTS 50-300 
μg/h for 

ATC 
medication 

Randomize
d 200 μg  or 

400 μg 
OTFC 

6.8±1.6 6.8±1.9 0,15,30.60 
 

Pain 
intensity 

(PI) 
Pain relief 

(PR) 
Global 

satisfaction 
 

(Kleeber
g et al. 
2015) 

 
Multinatio

nal 

FBT 100 
or 200 

Screening 
phase 7 

day 
Randomize

d dose 
titration 
period 

(maximum 
of 7 days) 
treatment 

period 
(maximum 
of 8 days 

330 Adults with 
a mean age 

of 59.8 
years had 

cancer pain. 
Treated 

with ≥60 mg 
of oral 

morphine 
daily, ≥25 

μg/h of 
transdermal 
fentanyl, or 

an 
equianalgesi

c dose of 
another 

opioid daily. 
Had 1-4 

BTcP 
episodes per 

day 

FBT 100 vs 
200 μg with 

4-hour 
intervals 
between 
episodes 

4.2 ±2.0 NR Nr the 
proportion 
of patients 
who reach 

an effective 
dosage. 

(Mercada
nte et al. 

2009) 
 

Europe 

INFS vs 
OTFC 

INFS 
titration 

phase 
Treatment 

phase (6 
episodes) 

101 Adults with 
a mean age 
of 62 with 

chronic pain 
Treated 

with Opioid 
analgesic of 
60-500 mg 
per day of 
morphine. 

Had 3-4 

INFS vs. 
OTFC in a 

ratio of 3:3. 
rescue drug 
allowed if 

pain 
persists 

6.4 ±1.4 6.4±1.5 5, 10, 15, 
20, 30, 60 

 

PID10 
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BTcP 
programs 
each week 

(Mercada
nte et al. 

2012) 
 

Italy 

FBT 
proporti
onal vs 

FBT 
titration 

Randomiza
tion phase: 

FBT in 
doses 

proportion
al to the 

daily 
opioid 
doses 

Treatment 
phase 

80 Adults with 
a mean age 

of 61.3 
years with 
cancer pain 
treated with 

strong 
opioids in 
doses of at 
least 60 mg 

of oral 
morphine 

equivalents 
had > 3 

episodes of 
BTcP/day 

FBT 
proportiona

l vs dose 
titration 

7.6± 1 8.1±1.2 15 Pain 
intensity 

difference 
at 15 mins 

(Mercada
nte et al. 

2014) 
 

Italy 

INFS 
vs FPNS 

Titration 
phase 

Treatment 
phase for 2 

pairs of 
consecutiv
e episodes. 

62 Adults with 
a mean age 

of 63.4 
years with 
cancer pain 

Treated 
with Opioids 

(≥60 mg 
oral 

morphine 
equivalents 

per day) 
1 to 3 

episodes of 
BTP per day. 

INFS vs 
FPNS 

(doses 
proportiona

l to 
background 
analgesia) 

6.8±0.98 6.8±0.83 20 mins percentage 
of episodes 
with 33% 
or more 

reduction 
in pain 

intensity 
from 

baseline 

(Porteno
y et al. 
1999) 
USA 

OTFC 
200 vs 

400 mcg 

Opioid 
dose 

stabilizatio
n, OTFC 

dose 
titration 

65 Adult cancer 
patients 

with a mean 
age of 53, 

treated with 
oral opioid 
equivalent 

to 60-
100mg oral 
morphine 

daily 

200 mcg or 
400 mcg 

OTFC 

NR NR 0,15,30.60 
 

PI, PR 

(Yousef 
et al. 

2019) 
 

Egypt 

FSLT vs 
piroxica

m 

Titration 
phase over 

2 weeks 
treatment 

phase 

100 Adults with 
cancer pain 
(mean age 

53.44) with 
bone 

metastases 
background 
pain treated 
according to 

WHO 
analgesic 

ladder. 

FSLT 200 
μg or 20 mg 

oral 
piroxicam 

fast-
dissolving 
tablets 20 

mg 
rescue 
dosage 

allowed if 
pain not 
changed. 

8.3±0.75 8.09±0.8 NR Reduction 
in VAS pain 

intensity 
from 0-10, 

in daily 
BTP attack 
frequency, 
and in time 

to reach 
maximum 

pain 
alleviation. 

ATC: around the clock, BTP: breakthrough pain, BTCP: breakthrough cancer pain, ED: emergency department, FBT: fentanyl buccal 
tablets, FBSF: fentanyl buccal soluble film, FE: Fentanyl Ethypharm, FSLT: Fentanyl sublingual tablets, FSLT: Fentanyl sublingual 
tablet, FPNS: fentanyl pectin nasal spray, FSS: fentanyl sublingual tablet, INFS: intranasal fentanyl spray, IRMS: immediate-release 
morphine sulfate,  IVH: intravenous hydromorphone, NR: not reported,   NRS: Numeric Rating Scale, OM: oral morphine, OTFC: oral 
transmucosal fentanyl citrate, PID: pain intensity difference, SPID: summed pain intensity difference, TSQM: Treatment Satisfaction 
Questionnaire for Medication, PI: pain intensity, PID: pain intensity difference, PR: pain relief.   
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Table 3.2 An overview of the efficacy outcome measures comparing transmucosal 
fentanyl formulations for breakthrough cancer pain. 

Study Type 
of 

fentan
yl 

Summed pain 
intensity difference 

(SPID) 

Pain intensity reduction (PID) for fentanyl formulation and control 
 

30 mins 10 mins 15 mins 30 mins 

  Fentanyl Control Fentanyl Control Fentanyl Control Fentanyl Control 

  Mea
n 

SD Mea
n 

SD Me
an 

S
D 

Me
an 

S
D 

Mea
n 

SD Mea
n 

SD Mea
n 

SD Mea
n 

SD 

Fentanyl vs placebo 

(Farrar 
et al. 

1998) 

OTFC 
vs 

placeb
o 

NR NR NR NR NR N
R 

NR N
R 

1.6 1.2 1.0 1.1 2.4 1.4 1.5 1.3 

(Gomber
t-

Handoko 
2014) 

FE vs 
placeb

o 

75.
0 

49.
8 

52.
5 

52.
8 

1.6 0.
8 

1.2 0.
8 

2.6 1.0 1.8 1.2 3.5 1.0 2.5 1.5
3 

(Kosugi 
et al. 

2014) 
 

FBT 
vs 

placeb
o 

NR NR NR NR NR N
R 

NR N
R 

1.2 1.2 1.1 1.0 2.4 1.0 2.0 1.0 

(Kress et 
al. 2009) 

INFS 
vs 

placeb
o 

NR NR NR NR 2.6 1.
4 

1.3 1.
5 

NR NR NR NR NR NR NR NR 

(Porteno
y et al. 
2006) 

FBT vs 
placeb

o 

3.0 1.5 1.8 1.5 NR N
R 

NR N
R 

0.9 1.1 0.5 0.9 2.3 1.5 1.4 1.3 

(Porteno
y et al. 
2010) 

FPNS 
VS 

placeb
o 

6.6 5 4.4 5.5 1.3 1.
3 

0.9 1.
3 

2 1.5 1.3 1.5 2.7 1.6 1.6 1.9 

(Rauck et 
al. 2009) 

FSLTV
S 

placeb
o 

49.
5 

3.6 36.
3 

4.1 1.2 1.
1 

0.9 1.
3 

2 1.5 1.5 1.9 2.9 1.5 2.1 2.2 

(Rauck et 
al. 2010) 

FBSF 
vs 

placeb
o 

47.
9 
 

3.9 38.
1 

4.3 0.8 0.
6 

0.7 0.
7 

1.4 0.8 1.2 0.9 2.5 1.0 1.9 1.3 

(Rauck et 
al. 2012) 

FSS vs 
placeb

o 

640
.3 

47.
8 

399
.6 

40.
8 

1.5 1.
3 

1 0.
9 

2.1 1.3 1.3 1.3 2.8 1.5 1.6 1.3 

(Shimoy
ama et al. 

2015) 

FSLT 
VS 

placeb
o 

NR NR NR NR NR N
R 

NR N
R 

22.
43 

16.
71 

20.
63 

17.
78 

41.
11 

23.
03 

33.
85 

25.
39 

(Slatkin 
et al. 

2007) 

FBT vs 
placeb

o 

NR NR NR NR 0.9 0.
8 

0.5 0.
8 

1.4 1.2 0.8 1 2.4 1.6 1.3 1.3 

(Thronæ
s et al. 
2015) 

INFSV
S 

placeb
o 

    2.4 2.
3 

1.5 1.
5 

        

fentanyl vs morphine 

(Bhatnag
ar et al. 
2014) 

OTFC 
vs oral 
morph

ine 

NR NR NR NR NR N
R 

NR N
R 

3 1.5 2.4 1.3 4.6 2 4.0 2 

(Coluzzi OTFC NR NR NR NR NR N NR N 1.9 1.7 1.5 1.4 2.9 1.7 2.4 1.3 
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et al. 
2001) 

vs 
IRMS 

R R 

(Fallon 
et al. 

2011) 

FPNS 
vs 

IRMS 

NR NR NR NR 2.0 1.
0 

1.8 1.
5 

3.0 1.9 2.7 1.6 4.2 2 3.7 2.1 

(Mercad
ante et 

al. 2007) 
 

OTFC 
vs IV 

morph
ine 

NR NR NR NR NR N
R 

NR N
R 

2.8 1.5 3.6 1.4 4.5 1.4 5.2 1.4 

(Mercad
ante et 

al. 2015) 

FBT vs 
OM 

4.4 1.8 2.8 2.7 NR N
R 

NR N
R 

NR NR NR NR NR NR NR NR 

(Mercad
ante et 

al. 2016) 

FPNS 
vs OM 

4.8
7 

1.7 4.5 1.5 NR N
R 

NR N
R 

3.2
4 

1.7 2.7 1.2 NR NR NR NR 

Head-to-head comparison of transmucosal fentanyl formulations 

(Mercad
ante et 

al. 2009) 

INFS 
vs 

OTFC 

NR NR NR NR 2.3 0.
2 

1.1 0.
1 

3.4 0.2 2 0.2 4.2 0.2 3.4 0.2 

(Mercad
ante et 

al. 2014) 

INFS 
vs 

FPNS 

NR NR NR NR 4.6 1.
4 

4.4 1.
6 

NR NR NR NR NR NR NR NR 

FBT: fentanyl buccal tablets, FBSF: fentanyl buccal soluble film, FE: Fentanyl Ethypharm, FSLT: Fentanyl sublingual tablets, FSLT: 
Fentanyl sublingual tablet, FPNS: fentanyl pectin nasal spray, FSS; fentanyl sublingual tablet, INFS: intranasal fentanyl spray, IRMS: 
immediate-release morphine sulfate, NR: not reported, OM: oral morphine, OTFC: oral transmucosal fentanyl citrate, PID: pain 
intensity difference, SD: standard deviation. 

 
Table 3.3 An overview of the safety outcome measures comparing transmucosal fentanyl 

formulations with morphine for breakthrough cancer pain. 
Study 

 
Competitor Number of patients experiencing adverse events in the study (N)  

  Nausea Vomiting Somnolence AE overall 
  Fentanyl Control Fentanyl Control Fentanyl Control  

(Alberts et al. 
2016) 

FSS vs 
placebo 

3 2 
 

2 
 

NR 

(Coluzzi et al. 
2001) 

 

OTFC vs 
Immediate 

release 
morphine 

18 NR NR 62 

(Fallon et al. 
2011) 

OTFC VS 
IRMO 

1 1 2 3 4 1 15 13 

(Farrar et al. 
1998) 

OTFC vs 
placebo 

18 14 11 77 

(Gombert-
Handoko 

2014) 

FE vs placebo 4.4%* 5.5%* NR NR 

(Hashemi et al. 
2021) 

FSLT vs 
placebo 

NR NR 6 NR 

(Kleeberg et al. 
2015) 

FBT 100 
vs 

FBT 200 

5 5 3 NR 5 4 NR 

(Kosugi et al. 
2014) 

 

FBT 
vs 

placebo 

11 14 28 NR 

(Mercadante et 
al. 2009) 

INFS vs OTFC 10 9 6 4 2 3 56 41 

(Mercadante et 
al. 2014) 

INFS vs FPNS     3 2 NR 

(Mercadante et 
al. 2007) 

OTFC vs IV-
MO 

4 2 NR NR 7 10 12 15 

(Mercadante et 
al. 2016) 

FPNS vs oral 
morphine 

4 10 4 10 17 15 27 32 

(Portenoy 
1999) 

OTFC 200 vs 
400 mcg 

5%* NR NR NR 
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(Portenoy et al. 
2006) 

FBT 
vs placebo 

27 13 12 107%* NR 

(Portenoy et al. 
2010) 

FPNS VS 
placebo 

10 12 4 58 4 

(Rauck et al. 
2009) 

FSLT VS 
placebo 

16 
 

7 
 

NR 37 NR 

(Rauck et al. 
2010) 

FBSF vs 
placebo 

8 6 9 56 NR 

Rauck et al. 
2012) 

FSS vs 
placebo 

7 4 2 2 NR 

(Shimoyama et 
al. 2015) 

FSLT vs 
placebo 

3 3 4 42 NR 

(Thronæs et al. 
2015) 

INFS VS 
placebo 

10 3 1 146 NR 

(Zecca et al. 
2017) 

FSLT vs SCM 0 1 0 1 6 5 15 16 

FBT: fentanyl buccal tablets, FBSF: fentanyl buccal soluble film, FE: Fentanyl Ethypharm, FSLT: Fentanyl sublingual tablets, FSLT: 
Fentanyl sublingual tablet, FPNS: fentanyl pectin nasal spray, FSS; fentanyl sublingual tablet, INFS: intranasal fentanyl spray, IMRS: 
immediate-release morphine sulfate, NR: not reported, OM: oral morphine, OTFC: oral transmucosal fentanyl citrate.  
*The percentages were based on the number of adverse events per total number of patients in the specified groups. 

 
Figure 3.2 Forest plot regarding the Pain Intensity Difference (PID) for breakthrough cancer pain. 
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Figure 3.3 Forest plot regarding the Summed Pain Intensity Difference at 30 minutes (SPID30) 

after dosing for breakthrough cancer pain 

 
Figure 3.4 Forest plot regarding the adverse events of transmucosal fentanyl formulations 

compared to morphine for breakthrough cancer pain. 

 
Figure 3.5 Forest plot regarding the adverse events of transmucosal fentanyl formulations 

compared to morphine for breakthrough cancer pain. 
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