
Introduction 

Pain is a common symptom in patients with cancer. Cancer pain 
can occur during anticancer treatment, after curative treatment, or 
in advanced, metastatic, or terminal disease [1]. Cancer pain oc-
curs in 24% to 60% of patients receiving active treatment, and the 
incidence of pain is 58% to 69% in advanced stages. This rate has 
not decreased in decades [2]. 

Cancer pain is a complex phenomenon resulting from several 
factors, including genetic variants, microenvironmental alterations, 
nociceptor activation, tumor growth, and tumor metastasis [3]. It 
can be classified according to the pathophysiology (nociceptive 
and neuropathic), cause (related or unrelated to the disease and its 
treatment), temporal characteristics, and nature of the pain experi-
ence [3]. 

Breakthrough pain is transitory pain that occurs despite the use of opioids for background pain control. Breakthrough pain occurs in 
40% to 80% of patients with cancer pain. Despite effective analgesic therapy, patients and their caregivers often feel that their pain is 
not sufficiently controlled. Therefore, an improved understanding of breakthrough pain and its management is essential for all physi-
cians caring for patients with cancer. This article reviews the definition, clinical manifestations, accurate diagnostic strategies, and op-
timal treatment options for breakthrough pain in patients with cancer. This review focuses on the efficacy and safety of rapid-onset 
opioids, which are the primary rescue drugs for breakthrough pain. 
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Pain control in patients with cancer is essential but remains chal-
lenging for clinicians [4]. Cancer pain management has improved 
over the decades; however, one-third of patients with cancer do 
not receive pain medication because of barriers to reporting pain, 
lack of assessment, and undermanagement [5]. Breakthrough pain 
is commonly described as transitory pain that occurs despite ade-
quate background pain control with opioids [6]. It commonly oc-
curs in patients with cancer who suffer from pain, leading to com-
plications and reduced quality of life. Despite effective analgesic 
therapy, patients and their caregivers often feel that the pain is not 
adequately controlled. In addition, breakthrough pain increases 
healthcare utilization and costs [7]. Therefore, an improved under-
standing of breakthrough pain and its management is essential for 
all physicians caring for patients with cancer. This review aims to 
provide a comprehensive overview of the definition, clinical pre-
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sentation, appropriate diagnosis, and treatment strategies for 
breakthrough pain in patients with cancer, focusing on the efficacy 
and safety of rapid-onset opioids.  

Definition of breakthrough pain 
Breakthrough pain was first defined in 1990 as “a transient increase 
in pain to greater than moderate intensity, which occurred on a 
baseline pain of moderate intensity or less” [8]. This definition ex-
cludes patients with severe baseline pain, indicating uncontrolled 
pain. Some researchers argue that breakthrough pain should be de-
fined as pain that occurs despite regular opioid treatment for base-
line pain, because breakthrough pain indicates a transient increase 
in pain breaking through the background pain protected by opi-
oids. Based on this opinion, breakthrough pain is defined as “a 
transitory flare of pain superimposed on an otherwise stable pain 
pattern in patients treated with opioids” [9]. There is no consensus 
on the definition of breakthrough pain. The most widely accepted 
definition of breakthrough pain is that of the Association for Pallia-
tive Medicine of Great Britain and Ireland (APM), namely “a tran-
sient exacerbation of pain that occurs spontaneously or in relation 
to a specific predictable or unpredictable trigger despite relatively 
stable and adequately controlled background pain” [6,10]. Accord-
ing to this APM definition, background pain should be assessed 
and appropriately controlled before breakthrough pain is diag-
nosed. 

The National Comprehensive Cancer Network (NCCN) 
guideline defines breakthrough pain as “pain that fails to be con-
trolled or breaks through a regimen of regularly scheduled analge-
sics” [11]. Pain at the end of a regular opioid dose interval is 
known as end-of-dose failure pain. End-of-dose failure pain is fre-
quently related to an underdose of the opioids used to control 
background pain and occurs more often during the titration phase 
[6]. The NCCN guideline includes end-of-dose failure pain as a 
subtype of breakthrough pain, but the APM definition excludes 
end-of-dose failure pain from breakthrough pain [6,11]. 

In 2002, an Expert Working Group of the European Association 
for Palliative Care suggested that the term “breakthrough pain” 
should be replaced by “episodic pain” [12]. Patients with cancer 
may experience a transient exacerbation of pain in the absence of 
background pain. Therefore, the experts suggested that episodic 
pain should be defined as any transient exacerbation of pain in pa-
tients with cancer [13]. 

Clinical presentation of breakthrough pain 

Breakthrough pain is a spectrum of heterogeneous conditions that 
vary among and within individuals according to different clinical 

features, disease stages, and treatments [14]. Tumor growth, can-
cer treatment, metastasis, and comorbidities can cause break-
through pain, which can be nociceptive, neuropathic, or mixed. It 
negatively affects daily living in 80% of the patients with cancer 
pain [15]. Two to three episodes of breakthrough pain per day 
have been reported. It is most prevalent in the late morning, with 
60% of pain episodes occurring during the daytime [16]. The pro-
posed mechanisms for the circadian rhythm of breakthrough pain 
flare-ups are as follows: (1) late morning is the time of maximum 
physical activity, (2) pain sensitivity has a circadian rhythm, and 
(3) the pharmacokinetics or pharmacodynamics of opioids have a 
circadian rhythm [16]. The pain usually peaks within 5 minutes 
and is moderate-to-severe [14,17]. Peak pain intensity rarely oc-
curs after 15 minutes [18,19]. Untreated breakthrough pain lasts 
for a median of 60 minutes and a maximum of 180 minutes [14]. 

The overall prevalence of breakthrough pain was reported to be 
59.2% [20]. It was lower in outpatients (39.9%) and higher in hos-
pice patients (80.5%). This difference was mainly due to disease 
progression. Additionally, hospice clinicians have more knowledge 
and experience in identifying breakthrough pain, which increases 
the likelihood of reporting it. The prevalence of breakthrough pain 
has decreased in recent publications compared to that in previous 
publications [21]. This decrease may be due to improvements in 
diagnostic criteria, especially the exclusion of end-of-dose failure, 
control of background pain, and use of analgesics. 

Breakthrough pain is categorized as incident or spontaneous. In-
cident pain is predictable. It can be triggered by voluntary move-
ments, such as walking; involuntary movements, such as cough-
ing; or therapeutic interventions, such as wound dressing. Sponta-
neous pain is unpredictable because it has no identifiable cause. 
Davies et al. reported that 44% of breakthrough pain cases were in-
cident, 41.5% were spontaneous, and 14.5% were mixed [14]. Epi-
sodes of breakthrough pain did not differ between the two types. 
However, incident pain has a shorter duration and faster onset, 
whereas spontaneous pain has a gradual onset and longer duration 
[21]. The characteristics of the two types of pain are summarized 
in Table 1. 

Table 1. Characteristics of breakthrough pain 

Variable Incident pain Spontaneous pain
Predictable cause Identified Unidentified
Duration of untreated episodes (median) 45 min 60 min
Time to peak intensity (mean) 5 min 10 min
Intensity of pain Not different
Stop doing something More Less
Interferes with walking ability More Less
Interferes with mood and sleep Less More
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Assessment of breakthrough pain 

Adequate patient assessment is essential to determine the cause, 
severity, and characteristics of pain [6]. However, distinguishing 
breakthrough pain from poorly controlled background pain re-
mains challenging [22]. Breakthrough pain is diagnosed based on 
multiple sources. A patient’s history is an essential component of 
the diagnosis of breakthrough pain. In patients with normal cogni-
tive function, self-reporting is the best source of information re-
garding breakthrough pain. A pain diary is valuable for the assess-
ment and monitoring of breakthrough pain [17]. It provides the 
date and time of each episode, duration and intensity of pain, res-
cue dose administration, pain relief, and side effects. However, pa-
tient adherence to keeping a diary is generally poor. The Numeri-
cal Rating Scale (NRS) is a useful tool for measuring pain intensity. 
The NRS is associated with higher adherence and better respon-
siveness than the visual analog and verbal rating scales [23]. Pa-
tients with cancer preferred to use the NRS to measure pain exac-
erbations, and the NRS performed better in distinguishing be-
tween background pain and peak pain intensity [24]. Patients usu-
ally request breakthrough pain medications when their NRS pain 
scores are > 7 [25]. The Brief Pain Inventory and McGill Pain 
Questionnaire are multidimensional tools that can provide infor-
mation on the location of pain, daily function, and treatment ef-
fects. These tools are complex and do not differentiate break-
through pain from background pain, although they provide helpful 
information [26]. 

A diagnostic algorithm is valuable for screening breakthrough 
pain (Fig. 1) [6]. It has a high positive predictive value (0.84) 
when using mild as a cutoff level to define controlled background 
pain [27]. However, the positive predictive value was lower when 
using moderate as the cutoff level [27]. 

The Alberta Breakthrough Pain Assessment Tool (ABPAT) and 

Breakthrough Pain Assessment Tool (BAT) are specific tools for 
assessing breakthrough pain. The ABPAT consists of 15 self-an-
swer questions on breakthrough pain, asking about the association 
with background pain, previous pain experience time, pain fre-
quency, peak pain intensity, pain location, pain quality, cause of 
pain, and pain predictability [28]. The BAT comprises 14 ques-
tions evaluating pain and current pain treatments for previously di-
agnosed breakthrough pain [29]. ABPAT is usually used for re-
search, and BAT is used to improve pain management in clinical 
settings [26]. 

Management of breakthrough pain and 
rapid-onset opioids 

Because of the heterogeneous nature of breakthrough pain, its 
management should be individualized [6]. Management should 
be considered based on the cause, pathophysiology, and clinical 
features of the pain. A direct effect of cancer is the most common 
cause of cancer-related pain. Treatment of underlying causes, such 
as bone metastasis, includes conventional radiotherapy, bisphos-
phonates, and nuclear factor kappa-B ligand-receptor activator in-
hibition [30]. Avoiding the cause of pain reduces incident pain 
when using orthotic devices. 

Modification of the background analgesic regimen, including ti-
tration of opioid analgesics, switching of opioid analgesics, and ad-
dition of adjuvant analgesics such as antiepileptics for neuropathic 
pain or antispasmodics for visceral pain, also reduces breakthrough 
pain [6]. The patient’s condition, including disease stage, physical 
performance, and personal preferences, should be considered to 
manage breakthrough pain effectively [6]. Younger patients, those 
with high physical performance, and those without advanced dis-
ease were not satisfied with breakthrough pain management in a 
previous study and experienced more interference in daily living 
activities due to breakthrough pain [31].  

Non-pharmacological methods include massage, heat or cold 
application, relaxation or distraction techniques, mindfulness in-
tervention, and physical therapy [25]. However, there is limited ev-
idence supporting the use of these methods [6]. 

Interventions such as neural blockade, chemical neurolysis, 
neuraxial drug infusion, direct tumor ablation, cementoplasty, and 
surgery may help manage breakthrough pain [6]. 

Opioids are the mainstay of analgesics used for cancer pain treat-
ment. The use of opioids as rescue medications is the cornerstone 
of controlling breakthrough pain episodes [6]. Orally administered 
morphine and short-acting opioids are the traditional backbones 
for the pharmacological management of breakthrough pain. Orally 
administered morphine or oxycodone has a slow onset of action 

Does the patient have background pain? 
(persists ≥12 hr/day during previous week)

Is the background pain adequately controlled? 
(absent or mild ≥12 hr/day during previous week)

Does the patient have pain exacerbations? 

Breakthrough pain Not breakthrough pain 

Fig. 1. Diagnostic algorithm for breakthrough pain.
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(onset of analgesia, 30–45 minutes) and a prolonged duration of 
effect (3–6 hours) [32]. These characteristics of oral opioids can 
delay the management of breakthrough pain and increase the inci-
dence of adverse effects. 

Consequently, alternative methods may be better for treating 
this type of pain [33]. Intravenous or subcutaneous administration 
of opioids has been attempted to manage breakthrough pain and 
satisfy hospitalized patients [34]. Intravenous or subcutaneous ad-
ministration of opioids can provide rapid analgesia for break-
through pain. Infusion using patient-controlled analgesia devices 
has also been attempted; however, these methods are limited to 
primary care settings. 

The demand for more rapid and accessible breakthrough pain 
relief has led to the development of rapid-onset opioid therapies. 
Transmucosal routes deliver drugs more rapidly than oral routes in 
a noninvasive manner. The oral and nasal mucosa are easily acces-
sible and more permeable than the skin. They are rich in blood 
supply, enabling the fast absorption of drugs, and the absorbed 
drugs have the advantage of bypassing first-pass metabolism. Fen-
tanyl, a highly lipophilic µ receptor agonist with high potency, 
quickly crosses the blood–brain barrier to provide fast analgesia 
[35]. It has a rapid blood–brain equilibration time constant of 5 to 
6 minutes [36]. Transmucosal administration of fentanyl provides 
an immediate analgesic effect that closely mimics the duration of 
breakthrough pain episodes and increases bioavailability by by-
passing first-pass metabolism. The following are commonly uti-
lized forms of transmucosal administered fentanyl: oral transmuco-
sal fentanyl citrate (OTFC), fentanyl buccal tablet (FBT), sublin-
gual fentanyl (SLF), fentanyl intranasal spray (INFS), and fentanyl 
pectin nasal spray (FPNS). The characteristics of the rapid-onset 
opioids are shown in Table 2. 

OTFC is a sweetened fentanyl citrate lozenge on a stick to help 
the patient spread the medication over the buccal mucosa. The 
buccal mucosa only absorbs 25% of the administered dose. The re-
maining 75% of the OTFC dose is swallowed and slowly absorbed 
through the gastrointestinal tract. Approximately two-thirds of the 
absorbed dose is eliminated through first-pass metabolism. The 
bioavailability of OTFC is approximately 50% of the total dose. 

OTFC must be taken for 15 minutes. Absorption is reduced if the 
patient has decreased saliva levels, applies the OTFC to the tongue 
or gums rather than the buccal mucosa, chews the OTFC, ingests 
liquids that alter the oral pH before OTFC administration, or ap-
plies the product for less than or longer than 15 minutes [18]. The 
time to maximum plasma concentration (Tmax) is 20 to 40 minutes 
after administration, depending on the dose [37]. In cases of in-
complete pain relief, a second dose may be administered 15 min-
utes after complete dissolution of the first lozenge. The sugar in the 
lozenges increases the risk of dental decay. 

FBT is an effervescent tablet intended to modify the pH of the 
buccal cavity and enhance drug absorption. This alteration en-
hances the dissolution of ionized fentanyl and absorption of 
non-ionized fentanyl across the buccal mucosa [38]. FBT is insert-
ed between the upper cheek and gum within the buccal cavity 
above the rear molars. FBT dissolves in the buccal mucosa for 14 
to 25 minutes; 48% of the administered dose is absorbed by the 
buccal mucosa, whereas 52% is absorbed by the gastrointestinal 
tract [39]. The absolute bioavailability is 65%. Pain intensity is re-
duced as early as 10 minutes after administration [40]. 

SLF is a tablet that contains fentanyl citrate mixed with carrier 
particles and a mucoadhesive agent. It uses a rapid disintegration 
system and dissolves under the tongue within 2 minutes. The drug 
is rapidly absorbed through the oral and sublingual mucosa, ob-
taining a detectable plasma concentration within 10 minutes [40]. 
The estimated bioavailability of SLF is 70% because of its rapid ab-
sorption through the sublingual mucosa [40]. 

Fentanyl administration through the oral mucosa requires time 
to dissolve and adequate amounts of saliva. However, salivary 
gland dysfunction and xerostomia are common in patients with 
cancer, and fentanyl absorption across the oral mucosa may pose a 
challenge [41]. The nasal mucosa has a large surface area and an 
extensive blood supply, facilitating the absorption of lipophilic 
drugs. The nasal route bypasses first-pass metabolism and delivers 
opioids directly to the site of action in the central nervous system 
through the olfactory and trigeminal nerves, vessels, cerebrospinal 
fluid, and lymphatic fluid. 

INFS has a pH of 6.4 to minimize nasal mucosa irritation and is 

Table 2. Characteristics of rapid onset opioids 

Dose (µg) Dwell time Onset of action (min) Availability (%) Time to maximum plasma concentration Elimination half-life (hr)
OTFC 200–1,600 15 min 15 50 20–40 min for doses 200–1,600 µg 7.6
FBT 100–800 14–25 min 15 65 34–45 min for doses 100–800 µg 13.3
SLF 100–800 70–100 sec 15 70 30–60 min for doses 100–800 µg 11.5–25
INFS 50–200 NA 5–10 89 12–15 min for doses 50–200 µg 3–4
FPNS 100–800 NA 5–10 70 19.8–21 min for doses 100–800 µg 15–54.9

OTFC, oral transmucosal fentanyl citrate; FBT, fentanyl buccal tablet; SLF, sublingual fentanyl; INFS, fentanyl intranasal spray; FPNS, fentanyl pectin na-
sal spray; NA, not applicable.
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administered at 100 μL per nostril separately to prevent pharynx 
runoff. Moreover, 50, 100, or 200 μg of fentanyl is delivered in 100 
μL per spray. Its bioavailability is 89% because less of the adminis-
tered dose is swallowed than with transbuccal or sublingual formu-
lations [42]. INFS has a fast onset of action (5–10 minutes), a Tmax 
of 12 to 15 minutes, and a duration of action of approximately 2 
hours. The long-term use of INFS can cause nasal congestion, epi-
staxis, and changes in nasociliary function [43]. 

FPNS is a nasal spray containing pectin as a food additive. It re-
duces local irritation and improves the nasal mucosal penetration 
of fentanyl. The pectin-containing fentanyl citrate solution applied 
to the nasal mucosa transforms into a gel that prolongs the resi-
dence time at the application site and prevents intranasal runoff. 
The bioavailability of FPNS is 70% [44]. It attenuates the peak 
plasma concentration of fentanyl and has a prolonged elimination 
half-life compared to that of INFS. FPNS has a rapid Tmax (15–21 
minutes) and long elimination half-life (15–25 hours). The recom-
mended starting dose of FPNS is 100 μg. A 2-hour interval must 
be observed before treating any subsequent episode of break-
through pain because of the long elimination half-life of FPNS. 

All types of transmucosal fentanyl decrease breakthrough pain 
within 30 minutes. OTFC, FBT, INFS, and FPNS significantly re-
duce pain within 15 minutes. SLF shows significant pain reduction 
at 30 minutes, but not at 15 minutes. INFS shows superior efficacy 
compared to all other medications at 15 and 30 minutes. INFS also 
shows greater efficacy at 5 minutes than FBT and OTFC but not 
FPNS [45]. INFS and FPNS provide the fastest meaningful pain 
relief even though they are administered at relatively low doses, 
possibly because of their faster analgesic effects [46]. Nasal trans-
mucosal fentanyl is preferred in patients with severe mucositis 
[46]. 

Most patients were satisfied with transmucosal fentanyl adminis-
tered for breakthrough pain. Patients were more likely to use FPNS 
and SLF than OTFC [46]. A study indicated that breakthrough 
pain management with rapid onset transmucosal fentanyl im-
proved quality of life, including physical and emotional status [47]. 

For patients who are opioid tolerant, transmucosal fentanyl is 
recommended for the treatment of incident pain not relieved by 
conventional immediate-release opioids, but it is not recommend-
ed for use when background pain control is inadequate [11]. Start-
ing with the lowest possible dose of transmucosal fentanyl and 
up-titrating is recommended. However, repeated dosing during ti-
tration may prolong the duration of uncontrolled pain. This dis-
courages patients who may refuse treatment and increases the un-
certainty, inconvenience, and cost of care. A recent study showed 
that the opioid doses required for breakthrough pain were signifi-
cantly associated with those required for background pain [48]. 

The treatment of breakthrough pain was attempted by starting the 
first dose of transmucosal fentanyl based on the total daily dose of 
opioids. This method appears to be effective and well-tolerated 
based on available evidence [48,49]. 

It is recommended that no more than four doses of all forms of 
transmucosal fentanyl be administered per day. However, there is 
no pharmacological reason for this limit, and clinicians frequently 
administer more than four doses daily to appropriate patients [10]. 
However, a higher frequency of breakthrough pain episodes was 
associated with suboptimal pain management [50]. Therefore, op-
timization of background analgesia may reduce the frequency of 
breakthrough pain.  

Fentanyl is highly addictive, carries a risk of abuse, and increases 
mortality in patients who are not opioid tolerant [51]. Therefore, 
transmucosal fentanyl is recommended for patients who are opioid 
tolerant and take > 60 mg of oral morphine or equivalent daily. Re-
cent studies have demonstrated the safety and efficacy of transmu-
cosal fentanyl for managing breakthrough pain in patients receiv-
ing low-dose opioids [52]. Opioid-use disorder in patients with 
cancer is low (8%), and evidence that transmucosal fentanyl is 
more addictive is scarce [53]. Despite concerns regarding opioid 
abuse and dependence, clinicians should not hesitate to use opi-
oids to manage cancer pain in patients with only a few months to 
live. 

Conclusion 

The management of breakthrough pain in cancer remains chal-
lenging. It requires individualized treatment based on the cause, 
pathophysiology, and clinical features of the pain. Strategies for 
managing breakthrough pain include the use of oral opioids, adju-
vant analgesics, neuraxial opioids, orthotic devices, interventions, 
and surgery. The primary treatment is a rescue medication using 
rapid-onset opioids with adequate background pain control. Clini-
cians should use their knowledge of rapid-onset opioids to identify 
the formulation that best treats a patient with breakthrough pain. 
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