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Abstract
Introduction Sublingual fentanyl tablets (SFTs) have been shown to be a safe and effective option in controlling breakthrough 
cancer pain (BTcP). However, further examination is required to investigate the use of SFTs among the elderly. The aim of 
this study was to examine the influence of age in BTcP management with SFTs in the elderly population.
Methods We performed subgroup analyses of a recently completed trial in two subsets of individuals: patients aged 65–74 years 
(low age group) and patients ≥ 75 years (high age group). Pain intensity (PI), onset of pain relief, frequency and duration of 
BTcP episodes, and adverse events (AEs) were assessed at 3, 7, 15, and 30 days. Health status instruments used were the 
Hospital Anxiety and Depression Scale (HADS-A and HADS-D) and the Short Form 12, version 2 (SF-12v2) questionnaire.
Results Levels of PI at the end of the study improved significantly as compared with baseline in both the low and the high 
age groups (30.0% and 27.7% reduction, respectively). The onset of analgesia at the end of the study began in < 10 min in 
85.0% of young–old subjects and in 62.5% of patients ≥ 75 years, but no significant differences were found. BTcP episodes 
lasted < 15 min in 75.0% of patients in the low age group and 58.3% in the high age group (p = 0.24). Most of patients in 
both groups experienced one to five BTcP daily episodes, at all assessment points. HADS-D decreased from 10.78 (± 4.33) 
to 8.21 (± 3.57) in the low age group, and from 10.96 (± 4.26) to 9.36 (± 3.35) in the high age group (p = 0.02). Significant 
differences in HADS-A scores from baseline to the end of the study were also observed in both subgroups (p < 0.05). Patients 
in the low age group had less favorable mental component summary (MCS) and physical component summary (PCS) scores 
than patients in the high age group. At the end of the study, 10.0% of young–old patients and 29.2% of patients aged ≥ 75 years 
reported AEs related to their treatment. The most commonly reported AEs included nausea, vomiting, constipation, somno-
lence, and skin disorders and they were generally mild to moderate in severity.
Conclusions The results of this study showed that SFTs provided safe and clinically meaningful pain relief in both elderly 
subgroups. Clinical implications of these findings await validation in large, confirmatory studies to identify age subgroup 
divergences among elderly cancer patients treated with SFTs.
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Key Points 

The results of this study suggest that sublingual fentanyl 
tablets (SFTs) are well tolerated and effective in decreas-
ing breakthrough cancer pain (BTcP) duration and inten-
sity, as well as improving health-related QoL in elderly 
patients of all ages.

Our data highlight the need to examine responses to 
BTcP treatment in the older population according to age, 
to properly address within-group differences.

1 Introduction

The aging of the population and the increase in cancer  
incidence among the elderly has become a major public 
health concern in Western countries. However, despite the 
rapid growth of the geriatric oncology population, older 
patients are underrepresented in cancer clinical trials and 
their pain is poorly managed [1–4].
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Cancer pain prevalence rates are over 50% for patients 
subjected to treatment and about 75% for patients with 
advanced, metastatic, or terminal disease [5]. Optimal pain 
control requires the use of an analgesic (around-the-clock 
dosing) for persistent background pain and supplemen-
tal doses for transitory exacerbations of pain, commonly 
defined as breakthrough cancer pain (BTcP) [6, 7]. Usually, 
BTcP episodes are characterized as rapid in onset and being 
of moderate to severe intensity, but of brief duration [8]. 
Prevalence rates indicate that at least one of two patients 
with cancer pain also experiences BTcP [9], which is associ-
ated with poorer functional status and negative psychologi-
cal consequences when uncontrolled [10]. Therefore, it is 
fundamental to choose pharmacological strategies with rapid 
onset of action, short-lasting effect, minimum side effects, 
and easy administration to control BTcP and its impact on 
patients’ quality of life (QoL) [11].

Sublingual fentanyl tablets (SFTs) are a fast-acting 
form of fentanyl, a potent and strongly lipophilic opioid, 
which provide a noninvasive mechanism for immediate 
drug absorption through the sublingual mucosa, avoiding 
the gastrointestinal tract and first pass hepatic metabolism 
[12–14]. SFTs have been shown to be a safe and effective 
option in controlling BTcP as well as improving QoL in can-
cer patients of all ages [15–19]. Nonetheless, further exami-
nation is required to investigate the within-group variation 
of the effect of SFTs in the aging population.

It is well known that geriatric patients can respond dif-
ferently from younger patients to drug therapy, since age-
related physiological changes can affect pharmacokinetics 
and pharmacodynamics of the drug [20]. Older adults also 
have a greater risk for drug-related toxicities and drug–drug 
interactions because of the use of multiple medications [21]. 
Polypharmacy is recognized as an increasingly serious prob-
lem in the management of elderly patients with cancer, and 
requires balancing the risks and benefits of multiple drug 
therapies. Moreover, as individuals age, they become more 
heterogeneous in terms of physiology and morbidity as a 
consequence of their previous lifestyle, environmental expo-
sure, and genetic composition [22], resulting in a less pre-
dictable response to medications [23, 24].

Traditionally, old age was defined as the chronological 
age of 65 years or more, but with increasing life expectancy, 
it has been necessary to categorize elderly adults accord-
ing to age to properly investigate geriatric differences. 
Although there are various ways to classify this population, 
the elderly can be stratified into three life-stage subgroups: 
the young–old (aged 65–74), the middle–old (aged 75–84), 
and the old–old (or oldest–old) (aged over 85 years) [25–28].

The purpose of this investigation was to examine simi-
larities and differences in pain relief, QoL, and treatment-
related adverse effects in the older population of a recently 
completed trial contributing to the assessment of the effect 

of SFTs in patients with cancer pain [29]. We hypothesized 
that an appropriate analgesic effect of SFTs for BTcP control 
in the elderly might be subjected to the patients’ age. For 
this reason, we conducted subgroup analyses in two subsets 
of individuals: patients aged between 65 and 74 years (low 
age group) and patients aged 75 years and older (high age 
group), to investigate the influence of age in BTcP manage-
ment with SFTs in the elderly population.

2  Methods

2.1  Study Design and Population

This was a multicenter, prospective observation post-author-
ization, open-label study conducted at nine pain units in 
Catalonia and the Balearic Islands in Spain between March 
and December 2013. Study design and eligibility criteria 
have been previously described in detail elsewhere [29]. 
Briefly, eligible patients were male and female adult patients 
with a confirmed diagnosis of cancer who were regularly 
experiencing episodes of BTcP that were partially relieved 
[scored ≥ 6 on an 11-point numerical rating scale (NRS)]. 
The procedure to diagnose BTcP was done following the 
algorithm of Davies et al. [7] and according to the consen-
sus recommendations from the Spanish Pain Society. The 
algorithm indicates that baseline pain must be adequately 
controlled before a diagnosis of BTcP can be considered. 
Patients were receiving a fixed-dose schedule of opioids 
equivalent to oral morphine of at least 60 mg/day, or trans-
dermal fentanyl 25 μg/h, oral oxycodone 30 mg/day, oral 
hydromorphone 8 mg/day, oral oxymorphone 25 mg/day 
or an equianalgesic dose of any other opioid. Participants 
were fully informed of the study and provided signed writ-
ten informed consent. At the initial screening visit, patients 
provided data on their baseline health, treatment, pain, and 
QoL. All outcomes were assessed at 3 (visit 1), 7 (visit 2), 
15 (visit 3), and 30 days (end of study) after starting the 
treatment. For each BTcP episode, patients self-administered 
SFT  (Abstral®, Kyowa Kirin Farmacéutica SLU, Madrid, 
Spain). The initial dose of SFT was determined by the cli-
nician on the basis of prior treatment for BTcP and with 
consideration of the opioid dose for background pain. The 
dose was then titrated up to a successful analgesia (100, 200, 
300, 400, 600, 800 μg). Changes in the dose of SFT were 
recorded throughout the study.

2.2  Efficacy and Safety Assessments

The efficacy of SFTs on BTcP was mainly evaluated in terms 
of pain relief and QoL outcomes. Patients rated their pain 
intensity (PI) using an 11-point NRS, from 0 (no pain) to 10 
(worst pain imaginable). Pain relief was assessed by asking 
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patients to select from a list of time intervals, the ‘time to 
first effect’ and the ‘time to maximum effect’ following the 
administration of SFT. Additional endpoints were reported 
by each patient, including number of irruptive pain episodes 
and duration of each episode at each assessment point. The 
health status instruments used to evaluate the patients’ QoL 
included the Short Form 12 (version 2) questionnaire [SF-
12v2], with a physical health composite score (PCS) and 
a mental health score (MCS) [12, 13]; and the Hospital 
Anxiety and Depression Scale (HADS), consisting of seven 
statements on the anxiety subscale (HADS-A) and seven on 
the depression subscale (HADS-D) [15]. The participants 
rated their levels on a 0–3 scoring system, with a range of 
0–21 for each subscale (higher scores indicate more severe 
distress). Scores were classified as follows: 0–7, normal; 
8–10, mild; 11–14, moderate; and 15–21, severe anxiety/
depression [30, 31].

Safety and tolerability were assessed based on patients’ 
and clinicians’ reports of adverse events (AEs).

2.3  Statistical Analysis

Subgroup analyses were performed according to age 
(65–74 years versus ≥ 75 years). For each subgroup, demo-
graphics and disease-related features were analyzed descrip-
tively using frequencies, means, and standard deviations 
(SDs), as appropriate. The SF-12 physical and mental health 
component summary scores (PCS and MCS, respectively) 
were computed as normalized scores (mean = 50, SD = 10). 
Statistical analyses were conducted using the Chi square 
test for categorical data, and the paired two-tailed t test or 
ANOVA for continuous data; p values < 0.05 were consid-
ered statistically significant, with no adjustments for multi-
plicity. All statistical analyses were performed using SAS 
statistical software version 9.2 (SAS Institute Inc., Cary, NC, 
USA).

3  Results

Details on patient demographics and baseline characteris-
tics of the main study have been previously published [29]. 
A total of 54 patients were included in the age subgroup 
analyses performed on the elderly population (mean age 
76.7 years; range 65.6–91.7). There were 24 individuals in 
the low age group (mean age 70.6 years; range 65.6–74.8), 
and 30 subjects in the high age group (mean age 81.5 years; 
range 77.7–91.7). Patient demographics for the two sub-
groups are summarized in Table 1.

Cancer type and cancer stage according to the two age 
categories are shown in Table 2. Breast, prostate, and gas-
trointestinal cancer were the most common types of can-
cer. The majority of patients in both groups were diagnosed 

with locally advanced cancer (58.3% of patients in the low 
age group and 73.3% of patients in the high age group). 
The most common BTcP was incidental pain, present in 
78.3% of young–old individuals, and 61.5% of subjects 
aged ≥ 75 years.

3.1  Efficacy Endpoints

Mean pain intensity outcomes based on an 11-point numeri-
cal scale for both subgroups of patients are shown in Fig. 1. 
Levels of PI improved significantly compared with base-
line for all assessment points and the two age subgroups 
(p < 0.05). Differences in PI-start scores at the end of the 
study versus baseline values were statistically significant 
in both the low age group and the high age group (30.0% 
and 27.7% reduction, respectively). Patients even reported 
a greater level of relief at the end of the BTcP episode (PI-
end: 54.6% reduction for the young–old patients and 36.5% 
for the older individuals).

The onset of analgesia at the end of the study began 
in < 10 min in 85.0% of young–old subjects and in 62.5% of 
patients aged ≥ 75 years (Fig. 2), but there were no statisti-
cally significant differences between groups.

At baseline, the low age group of patients experienced 
BTcP episodes that lasted < 15 min in 73.9% of cases, as 
compared with 44.4% of patients belonging to the high age 

Table 1  Patient demographics by age subgroup

Data are presented as n (%) or N (mean ± SD)
SD standard deviation

Characteristic 65–74 years ≥ 75 years

N (age, years ± SD) 24 (70.6 ± 2.3) 30 (81.5 ± 3.5)
Sex
 Male 10 (41.7) 11 (36.7)
 Female 14 (58.3) 19 (63.3)

Weight (kg) 23 (72.7 ± 15.7) 26 (69.8 ± 11.9)

Table 2  Type of cancer and cancer stage by age subgroup

Data are presented as n (%)

Cancer type/stage 65–74 years
N = 24

≥ 75 years
N = 30

Breast 5 (20.8) 4 (13.3)
Prostate 4 (16.7) 2 (6.7)
Lung 2 (8.3) 1 (3.3)
Gastrointestinal 4 (16.7) 11 (36.7)
Head and neck 1 (4.2)
Others 8 (33.3) 12 (40.0)

Locally advanced cancer 14 (58.3) 22 (73.3)
Metastatic cancer 10 (41.7) 8 (26.7)
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group (p = 0.03). At the end of the study, a higher number of 
young–old subjects also experienced BTcP events of shorter 
duration as compared with older patients (BTcP episodes 
lasted < 15 min in 75.0% and 58.3% of patients, respectively; 
p = 0.24).

Overall, the number of BTcP daily episodes remained 
relatively low throughout the study. Most patients in both 
groups experienced one to five BTcP daily episodes, 
at all assessment points. At all visits, 22 patients aged 
65–74 years (95.7%) and 24 patients ≥ 75 years (88.9%) 
reported experiencing one to five pain episodes per day. 

Fig. 1  Pain intensity (PI) 
outcomes based on an 11-point 
numerical rating scale in two 
subgroups of elderly patients. 
PI-start pain intensity at the 
start of the breakthrough cancer 
pain (BTcP) episode, PI-end 
pain intensity at the end of the 
BTcP episode. Error bars repre-
sent standard deviations above 
and below the mean (error bars 
have only been depicted in one 
direction for greater clarity)

Fig. 2  Time to onset of pain 
relief at the end of the study, 
following administration of sub-
lingual fentanyl tablets (SFT) 
in two subgroups of elderly 
patients
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Thus, a lower number of individuals of the low age group 
had more than five episodes of BTcP per day as compared 
with the high age group, although differences were not 
statistically significant (4.3% vs 11.1%, respectively; 
p = 0.37).

Table 3 shows the mean number of BTcP reported at 
each visit, that corresponded to the number of irruptive 
pain episodes experienced by patients since the previous 
visit. Patients ≥ 75 years old presented a higher mean num-
ber of irruptive pain episodes than younger–old patients, at 
all visit points. However, differences between groups were 
not statistically significant except for those found at visit 
2: 9.83 (± 8.92) versus 19.52 (± 17.69); p = 0.02.

BTcP management with SFT was examined at each visit 
based on patients’ and clinicians’ reports. The mean dose 
of treatment was 450.0 (± 261.12) in the low age group 
and 352.4 (± 258.11) in the high age group. Same doses 
of SFT were maintained in most patients throughout the 
study, although a slightly higher percentage of young–old 

patients needed either a dose increase or a change of treat-
ment more frequently than older patients. However, dif-
ferences were not statistically significant between groups 
(Table 4).

3.2  Quality‑of‑Life Outcomes

The results of the HADS-D and HADS-A scores and the 
mental and physical SF-12v2 scores registered at baseline 
and at the end of the study are presented in Table 5. Differ-
ences between age subgroups were not statistically signifi-
cant. Scores on HADS-D and HADS-A revealed significant 

Table 3  Mean number of breakthrough cancer pain episodes reported 
by patients at each visit, corresponding to the number of irruptive 
pain episodes experienced since the previous visit

Data are presented as mean (SD). p values based on pairwise com-
parisons between each visit versus end of study visit (visit 4)
SD standard deviation
*p < 0.05

65–74 years ≥ 75 years  p value

Baseline 1.83 (1.48) 1.59 (1.41) 0.5798
Visit 1 10.87 (11.03) 12.32 (13.33) 0.6846
Visit 2 9.83 (8.92) 19.52 (17.69) 0.0223*
Visit 3 14.19 (10.43) 17.48 (17.04) 0.4449
Visit 4 14.58 (14.77) 21.04 (19.59) 0.2427

Table 4  Changes in medication 
followed by physicians at each 
clinical visit in two subgroups 
of elderly patients

Analysis Changes in medication Missing (n) p value

Same dose [n (%)] Increase of dose 
[n (%)]

Change of treat-
ment [n (%)]

Visit 1
 65–74 years 17 (73.9) 4 (17.4) 2 (8.7) 1 0.2381
 ≥ 75 years 23 (88.5) 3 (11.5) 0 (0.0) 4

Visit 2
 65–74 years 18 (78.3) 4 (17.4) 1 (4.3) 2 0.5592
 ≥ 75 years 21 (80.8) 5 (19.2) 0 (0.0) 5

Visit 3
 65–74 years 19 (86.4) 2 (9.1) 1 (4.5) 3 0.5334
 ≥ 75 years 24 (92.3) 2 (7.7) 0 (0.0) 6

Visit 4
 65–74 years 17 (85.0) 2 (10.0) 1 (5.0) 4 0.3896
 ≥ 75 years 23 (95.8) 1 (4.2) 0 (0.0) 10

Table 5  Short Form 12 component summary and Hospital Anxiety 
and Depression Scale outcomes scores at the end of the study in two 
subgroups of elderly patients

Data are presented as mean (SD)
(1) p values for comparison between age groups
(2) p values for comparison between end of study and baseline data
HADS-A Hospital Anxiety and Depression Scale—anxiety subscale, 
HADS-D Hospital Anxiety and Depression Scale—Depression sub-
scale, MCS mental component summary, PCS physical component 
summary, SD standard deviation, SF-12v2 Short Form 12 (version 2)

Subgroups HADS-D HADS-A SF-12v2 
MCS

SF-12v2 
PCS

Baseline
 65–74 years 10.78 (4.33) 9.72 (3.08) 44.60 (6.54) 37.64 (4.74)
 ≥ 75 years 10.96 (4.26) 9.36 (3.35) 44.74 (5.30) 36.61 (3.67)
 p value (1) 0.8913 0.7198 0.9314 0.3748

End of study
 65–74 years 8.21 (3.57) 7.89 (2.96) 45.77 (6.38) 37.16 (5.37)
 ≥ 75 years 9.36 (3.35) 8.32 (3.28) 46.27 (6.63) 37.40 (4.54)
 p value (1) 0.3873 0.659 0.8051 0.8743

p value (2) 0.0272 0.0011 0.0728 0.9654
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reductions in the levels of depression and anxiety at the end 
of the study as compared with baseline, in both groups. 
HADS-D decreased from 10.78 (± 4.33) to 8.21 (± 3.57) in 
the low age group, and from 10.96 (± 4.26) to 9.36 (± 3.35) 
in the high age group (p = 0.02). Significant differences in 
HADS-A scores from baseline to the end of the study were 
also observed in both subgroups (p < 0.05).

The perceived health status questionnaire SF-12v2 
revealed that scores of the mental component summary 
(MCS) were higher than scores of the physical component 
summary (PCS) in both subgroups. Patients in the low age 
group had less favorable MCS and PCS scores than patients 
in the high age group at the end of the study. However, 
although no significant differences were found, the two SF-
12v2 components improved from baseline in both groups.

3.3  Safety Endpoints

At baseline, 34.8% of young–old patients and 28.6% of 
patients ≥ 75 years reported AEs related to their treatment. 
At the end of the study, these percentages were lower in the 
low age group (10.0% of patients), and remained almost the 
same in the high age group (29.2% of patients). Differences 
in number of treatment-related AEs between groups were not 
statistically significant at any visit time (p > 0.05) nor at the 
end of the study as compared with baseline (p = 0.11). The 
most commonly reported AEs included nausea, vomiting, 
constipation, somnolence, and skin disorders, and they were 
generally mild to moderate in severity.

4  Discussion

The prevalence of BTcP in patients with cancer still remains 
a primary challenge in the integral management of cancer 
patients, particularly in the elderly [12, 32]. However, it is 
generally agreed that there is a need for more information 
regarding the use of opioids for BTcP in older individuals 
[33].

In this study, we performed a subgroup analysis of a mul-
ticenter, prospective study to evaluate possible differences 
in efficacy and safety of SFTs for BTcP among the elderly 
population, according to two age categories: patients aged 
between 65 and 74 years (low age group) and patients aged 
75 years and over (high age group). Given the potential vari-
ations in health status with age, we expected responses to 
BTcP treatment were likely to be heterogeneous among older 
patients.

The results showed that SFTs provided a clinically mean-
ingful pain relief in both age subgroups. Consequently, we 
can conclude that treatment with SFTs was significantly 
effective in reducing pain intensity in elderly patients. 
Although differences were not statistically significant, 

young–old patients experienced greater pain improvement. 
In addition, a short time to onset of pain relief (< 10 min) 
was observed in the majority of patients. Again, although 
differences were not significant, the low age group under-
went more rapid pain relief in a higher percentage of 
patients. These outcomes are in accordance with previous 
investigations that suggested that aging has an influence on 
the response to the opioid used to treat BTcP [34, 35].

With regard to the number of daily pain episodes, around 
96% and 89% of patients aged 65–74 years and ≥ 75 years, 
respectively, reported experiencing fewer than five pain 
flares per day. The frequency of BTcP episodes has implica-
tions for treatment since the products available should only 
be used for up to four daily episodes. Usually, the adequacy 
of the background medication for persistent pain needs to 
be reevaluated if the patient consistently experiences more 
than four episodes a day [36]. Our results indicate that the 
dose of SFTs was successfully titrated to achieve adequate 
relief from pain in the vast majority of patients. Interestingly, 
despite young–old subjects experiencing a smaller number 
of irruptive pain episodes than patients aged ≥ 75 years, they 
needed either a dose increase or a change of treatment more 
frequently than older patients. Although differences were 
not significant, these results outline one of the biggest chal-
lenges in cancer pain management, which is that most older 
patients usually perceive pain as a normal part of aging and 
they tend to be more satisfied with their pain treatment as 
they grow older [21]. These perceptions may have inter-
fered with both the assessment and management of pain and 
could explain the differences observed between age groups 
in terms of treatment adjustment.

In addition to the positive results observed for the pain 
decrease, patients achieved meaningful improvements in 
QoL according to HADS-D and HADS-A scores, which 
revealed significant reductions in the levels of depression 
and anxiety at the end of the study compared with baseline 
in both age groups. Scores obtained with the SF-12v2 ques-
tionnaire did reflect the same tendency on both mental and 
physical health components, although the results were less 
conclusive.

The safety outcomes showed that SFTs were generally 
well tolerated in both groups, as the number of AEs was 
reasonable and AEs were mostly mild and moderate in inten-
sity. The incidence of AEs was lower for patients in the low 
age group than for older patients (10.0% vs 29.2%, p > 0.05). 
These results suggest that AEs increase as aging progresses, 
probably due to multimorbidity, polypharmacy, and patho-
physiologic changes [37]. Nonetheless, more evidence is 
needed to confirm these conclusions and also on how to best 
make treatment decisions for older cancer patients whose 
health status is often complicated not only by the presence 
of comorbidities but also by factors such as frailty, which 
should also be taken into account to overcome the issue of 
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under-treatment due to health perception based on age alone 
[38, 39].

There are some limitations to our analysis that should be 
considered when interpreting these results. First, the small 
sample size included in the analysis implies a low statis-
tical power to detect meaningful differences between age 
subgroups. Another weakness of this study is the patients’ 
subjective self-report of pain and well-being, which can be 
influenced by a variety of psychosocial factors. Therefore, 
outcomes should be interpreted with caution unless there is 
strong supporting evidence. Indeed, the clinical implications 
of these findings await validation in large, confirmatory stud-
ies to identify age subgroup divergences among elderly can-
cer patients treated with SFTs, and to obtain accurate drug 
safety data to enable more rational therapeutic decisions. 
The present results are best viewed as a hypothesis-genera-
tion investigation. Despite these limitations, the findings of 
this study provide valuable information for the management 
of BTcP with SFTs in the elderly. To the best of our knowl-
edge, this is the first analysis that specifically investigated 
the age-based disparities among the elderly in the treatment 
of BTcP with SFTs in terms of pain relief, QoL, and safety.

5  Conclusions

The results of this study indicate that SFTs are well toler-
ated and effective in controlling BTcP in elderly patients 
of all ages. Nevertheless, findings underscore the need for 
additional research on BTcP treatment in geriatric oncol-
ogy patients, since the treatment of older adults with pain is 
complex and is affected by age-related changes.
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