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INTRODUCTION

There is increasing evidence that pain control is related 

to not only the quality of life (QOL) but also the survival 
of cancer patients [1]. As such, appropriate pain manage-
ment is essential to maximize patient outcomes. The 
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Background/Aims: Little is known about the efficacy of low-dose transdermal 
fentanyl (TDF) patches in opioid-naïve patients with moderate-to-severe cancer 
pain.
Methods: This study had an open-label, prospective design, and was conduct-
ed between April 2007 and February 2009 in seven tertiary cancer hospitals; 98 
patients were enrolled. TDF was started using a low-dose formulation (12.5 μg/
hr), and the dose was adjusted according to the clinical situation of individual 
patients. Pain intensity, the TDF doses used, and adverse events (AEs) were moni-
tored over 4 weeks. Data were analyzed using the intent-to-treat and per-protocol 
principles.
Results: Of the 98 patients enrolled, 64 (65%) completed the study. The median 
pain intensity decreased from 6.0 to 3.0 (p < 0.001) at the follow-up visit. The 
efficacy of low-dose TDF on pain relief was consistent across groups separated 
according to gender (p < 0.001), age (p < 0.001), metastasis (p < 0.001), previous 
treatment (p < 0.001), and baseline pain intensity (p < 0.001). The decrease in pain 
intensity was significantly greater in the severe group compared with the mod-
erate group (mean ± SD, 5.10 ± 2.48 vs. 2.48 ± 1.56; p < 0.001). TDF dose (27.8 μg/
hr vs. 24.8 μg/hr, p = 0.423) and the mean treatment time (7.5 days vs. 7.9 days, p = 
0.740) required for pain control were not different between the two pain-intensity 
groups. Patients had AEs of only mild or moderate intensity; among these, nausea 
(38%) was the most common, followed by vomiting (22%) and somnolence (22%).
Conclusions: Low-dose TDF was an effective treatment for patients with cancer 
pain of moderate-to-severe intensity. Further randomized trials assessing the ef-
ficacy of TDF for severe pain and/or optimal starting doses are warranted.
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World Health Organization (WHO) three-step treat-
ment, from nonopioids, to weak and then strong opi-
oids, has been considered the proper approach to cancer 
pain since its introduction [2]. Although this analgesic 
ladder approach has confirmed efficacy, a shift from 
weak to strong opioids is required in most patients [3,4]. 
However, there has been criticism that the WHO con-
cept is oversimplified for cancer pain [5]. In other words, 
patients might suffer from unnecessary pain during 
the step-by-step opioid escalation. Therefore, various 
guidelines support the initial implementation of strong 
opioids including oxycodone, morphine, and fentanyl 
for significant cancer pain [6-9]. These guidelines rec-
ommend that patients with moderate-to-severe cancer 
pain should be managed using rapid titration and then 
converted to an equivalent dose of strong opioids in an 
extended-release formulation.

Transdermal fentanyl (TDF) is a widely used, pop-
ular opioid for cancer pain control. It is the first-line 
treatment for pain in many cancer patients due to its 
reduced metabolite formation [10] and usefulness in 
patients who have problems swallowing. The effica-
cy of TDF has been confirmed in varying intensities 
of cancer pain [11-14]. The commonly used formation 
of 25 μg/hr TDF is a relatively high dose (a morphine 
equivalent daily dose [MEDD] of ³ 60 mg/day) in opi-
oid-naïve patients; therefore, patients are likely to expe-
rience adverse events (AEs) [15]. Starting with low doses 
of TDF might be an alternative strategy to avoid this pit-
fall. However, limited data are available regarding low 
doses of TDF (12.5 μg/hr) in opioid-naïve patients with 
cancer pain [16]. Because most advanced cancer patients 
experience moderate-to-severe pain [17], clinical trials 
using low doses of TDF in this population are needed 
urgently. Therefore, the aim of this study was to assess 
the efficacy and preference for low-dose formulations of 
TDF for the management of patients with cancer pain of 
moderate or severe intensity.

METHODS

Patients
A multicenter, nonrandomized, open-label, prospective 
study was conducted between April 2007 and February 
2009 in seven tertiary cancer hospitals. The inclusion 

criteria were age ³ 18 years and cancer pain of moder-
ate-to-severe intensity (numeric rating scale [NRS] ³ 4). 
Mild cancer pain (NRS < 4) was excluded. Informed con-
sent and institutional approval were obtained before the 
study was performed. The exclusion criteria were a his-
tory of strong or weak opioid use in the prior 1 month, 
receiving chemotherapy or radiotherapy, an expected 
survival of < 2 months, CO2 retention, a history of allergy 
to opioids, poor hepatic function (alanine transaminase 
or aspartate transaminase ³ 2 ´ the upper normal limit 
or bilirubin ³ 2.0 mg/dL), or renal dysfunction (serum 
creatinine ³ 2.0 mg/dL). Patients were also excluded if 
their TDF had been detached for > 48 hours or not used 
in the 24 hours before the second visit.

Drug dose and administration
The initial dose of TDF was 12.5 μg/hr (Janssen, Seoul, 
Korea). Patients received phone calls every 3 days to mon-
itor their pain. The dose of TDF was adjusted every 3 days 
depending on pain intensity until analgesic efficacy was 
attained or dose-limiting toxicity occurred. An immedi-
ate-release form of any strong opioid equivalent to 10% 
to 20% MEDD was allowed for breakthrough pain. Ad-
juvant symptomatic medications such asonsteroidal an-
ti-inflammatory drugs, acetaminophen, antiemetics, and 
steroids were permitted according to clinical need. Anti-
depressants, anxiolytics, and sleeping pills were allowed 
only at a stable dose if patients had used the medications 
before enrollment.

Assessment
Information regarding patient demographic informa-
tion and current medical history, including diagnosis, 
metastatic organs, and stage of illness, was obtained 
at baseline (day 1). The following data were obtained 
at baseline and the final study visit (29 ± 3 days): mean 
pain intensity (last 24 hours, as measured by NRS), pa-
tient and investigator satisfaction, detailed reasons for 
the satisfaction, the administered dose of TDF, and con-
comitant medications.

Pain intensity and AEs were determined using phone 
inquiries to patients every 3 days during the study pe-
riod (days 4, 7, 10, 13, 16, 19, 22, and 25). Patients and in-
vestigators were asked about their subjective satisfaction 
with TDF at the final visit. A modified five-point Likert 
scale was used to evaluate the investigator satisfaction 

www.kjim.org


      

90 www.kjim.org

The Korean Journal of Internal Medicine Vol. 30, No. 1, January 2015

http://dx.doi.org/10.3904/kjim.2015.30.1.88

[18]. Patient satisfaction was evaluated using a simple 
“satisfied” or “unsatisfied” question. Investigators used 
mild, moderate, and severe to describe the intensity of 
the AEs [19]. A decrease of two points on the NRS was de-
fined as the response to medication based on a previous 
report that a cutoff of a two-point difference provides an 
appropriate surrogate measure of a clinically important 
difference [20].

Statistical analysis
Descriptive statistics (mean, median, frequency, and 
percentage) were used to summarize the demographic 
characteristics of the patients. All data were analyzed 
using modified intent-to-treat (ITT) and per-protocol 
(PP) principles. Of the entire subject group, individuals 
who did not meet the inclusion criteria, who had not re-
ceived the investigational medicinal product even once, 
and those with pain that could not be evaluated on the 
day of the first telephone inquiry were excluded from 
the ITT population. The PP population included only 
patients who completed the clinical study without any 
protocol violation. The patient cohort was divided into 
two groups: the moderate and severe pain groups. Sub-
group analyses were performed to assess whether differ-
ences in the treatment time or TDF dose required for 
appropriate pain management occurred. Paired t tests, 
chi-square tests, and logistic regression analysis were 
used for data comparisons, as appropriate. A p-value < 
0.05 was considered to indicate statistical significance.

RESULTS

Demographics
Of the 103 patients screened, five were excluded because 
of ineligibility. ITT analysis was performed in 98 pa-
tients (Fig. 1). Of these, 34 patients (34.7%) did not com-
plete the study: 10 because of a deteriorated condition 
due to cancer progression, eight because of AE, seven for 
protocol violation, and nine for other reasons. Satisfac-
tion questionnaires were omitted in 28 patients. The de-
mographic characteristics of the patients are described 
in Table 1. Males accounted for 64.3% (n = 63) of patient 
cohort. The most common type of cancer was colorec-
tal (n = 26, 26.5%). The median intensity of the baseline 
pain was 6.0 (quartile 1 to 3, 5.0 to 8.0). The proportion 

of moderate (NRS score 4 to 6) and severe (NRS score 7 
to 10) pain intensity was 55.1% and 44.9%, respectively.

Objective response to pain treatment
The median pain intensity was improved from 6.0 at 
baseline to 3.0 (p < 0.001) at follow-up (Table 2). Of the 
98 total patients, pain was alleviated to an NRS < 3 in 77 
patients (78.6%). In PP analysis, 57 of 64 patients (89.1%) 
achieved pain relief (NRS £ 3) (Fig. 2). The median time 
to NRS £ 3 was 4 days in the moderate pain group, and 
7 days in the severe pain group. Seventy-five patients 
(76.5%) met the criteria for a response, with median 
change of 3.2.

The efficacy of a starting low dose of TDF for pain re-
lief was consistent across groups stratified according to 
gender, age, metastasis, and previous treatment (Table 
2). The mean decrease in pain intensity was significant-
ly greater in the severe pain group compared with the 
moderate pain group (5.10 ± 2.48 vs. 2.48 ± 1.56, p < 0.001) 
(Table 3). ITT analysis revealed that TDF dose (mean 27.8 
μg/hr vs. 24.8 μg/hr, p = 0.423) and the mean treatment 
time (7.5 days vs. 7.9 days, p = 0.740) required for appro-
priate pain control (NRS £ 3) were not different between 
the two pain-intensity groups. There were also no dif-
ferences in time to pain control and required TDF dose 
between the two groups according to PP analysis.

103 Screening

5 Ineligibility

2 Omission of baseline pain intensity
3 Previous strong opioids

98 Eligible patients  Intent-to-treat analysis

34 Incomplete studya

28 Omission of satisfaction questionnaire 
34 Early termination
  10 Aggravation of patients’ condition
    8 Adverse events
    7 Protocol deviation
    9 Other reasons

64 Completed patients  Per-protocol analysis

Figure 1. Study population. aMultiple reasons for discontin-
uation of study.
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Patient and investigator satisfaction with treatment
Questionnaires for satisfaction were obtained from pa-
tients and investigators at the follow-up visit. Of the 64 
PP cohort patients, 53 (82.8%) were satisfied with their 
pain management overall. A similar proportion of in-
vestigators reported a satisfactory response to starting 
pain treatment with low-dose TDF (very satisfied 25%, 
satisfied 62%). In patient questionnaires asking for the 

detailed reasons for satisfaction, the most common an-
swer was “excellent analgesic effect (30 patients, 56.6%),” 
followed by “convenient administration (23 patients, 
43.4%).”

Most of the AEs (62%) were mild in intensity, and no 
severe-intensity AEs were observed. Of the reported AEs, 
gastrointestinal symptoms including nausea (38%) and 
vomiting (22%) were most common (Table 4). Of the 
eight patients who dropped out of the study due to AE, 
nausea and/or vomiting were also the most common 
reasons (five patients), followed by constipation (one 
patient), drowsiness (one patient), and dyspnea (one pa-
tient).

DISCUSSION

Although TDF demonstrated a similar effectiveness to 
oral strong opioids in cancer patients under various 
conditions [15,21-24], little data were available regard-
ing treatment with low-dose TDF in cancer patients 
with moderate-to-severe pain intensity [16]. The cur-
rent study demonstrates that a low-dose of starting TDF 
could be effective in the opioid-naïve patients suffering 
from significant cancer pain. These results were consis-
tent in both ITT and PP analyses. Regarding time to pain 
control, most patients achieved appropriate pain relief 
(NRS ≤ 3) within a week, even those with a severe pain 
intensity. The European Society of Medical Oncology 
guidelines recommend a differential approach accord-
ing to pain intensity [7]. Specifically, they advocate an 
oral administration route in most patients, and reserve 
transdermal formulations for patients whose opioid re-
quirements are stable. However, the current results sug-
gest that the initial implementation of low-dose TDF 
in opioid-naïve cancer patients might be an effective 
alternative for the management of moderate-to-severe 
cancer pain. Mercadante et al. [16] performed a study in 
a similar setting, and reported a comparable treatment 
outcome. However, they did not obtain treatment out-
comes in patients with severe pain. Because physicians 
might hesitate to apply TDF as the initial treatment for 
severe cancer pain because of its slow onset of action, 
the current study analyzed data according to pain inten-
sity. Data revealed that TDF was equally effective in the 
severe- and moderate-intensity pain groups.

Table 1. Baseline characteristics of the patient cohort

Characteristic Value

Age, yr

Median (range)     63 (29–85)

< 60 46 (46.9)

³ 60 52 (53.1)

Gender

Male 63 (64.3)

Female 35 (35.7)

Metastasis, present  91 (94.8)

Previous cancer treatment history

Yes 23 (23.5)

No  75 (76.5)

Primary cancer

Colon and rectum 26 (26.5)

Stomach 13 (13.3)

Pancreas  10 (10.2)

Gall bladder 6 (6.1)

Lung  5 (5.1)

Liver 5 (5.1)

Biliary duct 4 (4.1)

Cervix 3 (3.1)

Breast 3 (3.1)

Esophagus  1 (1.0)

Head and neck  1 (1.0)

Others  21 (21.4)

Baseline pain intensitya

Mean ± SD  6.6 ± 1.6

Median (95% CI)     6.0 (6.3–6.9)

Moderate (4–6) 54 (55.1)

Severe (7–10)  44 (44.9)

Values are presented as number (%) unless otherwise indi-
cated.
aAssessed by numeric rating scale.

www.kjim.org


      

92 www.kjim.org

The Korean Journal of Internal Medicine Vol. 30, No. 1, January 2015

http://dx.doi.org/10.3904/kjim.2015.30.1.88

Although strong opioids are recommended as the 
first-line medication in patients with moderate-to-se-
vere cancer pain, there is no consensus regarding the 
appropriate starting doses in opioid-naïve patients. Pre-
vious studies reported that moderate-to-severe pain in 
cancer patients could be controlled effectively using low 
doses of opioids (range, 45 to 80 mg MEDD) [16,25-27]. 
The median MEDD for appropriate pain control was 60 
mg in the current study.

Of the previous studies of TDF for cancer pain [12], 
most used 25 μg/hr as starting dose, which is equiva lent 
to 60 mg MEDD. However, the abrupt introduction of 

this dose to opioid-naïve patients might expose the sub-
jects to a high-risk of adverse effects and subsequently 
decreased compliance [13,15,28]. A cancer pain study in 
opioid-naïve patients who started strong opioids at the 
ranges of 50 to 60-mg MEDD reported that as many of 
36% of patients prematurely discontinued the trial due 
to AE [28]. Although the current study had a consider-
able rate of AE (33.7%) during the course of treatment, 
the proportion (8.3%) of discontinued cases due to AE 
was acceptable. Furthermore, the discontinued patients 
did not have severe AE, although the severity was rat-
ed by the investigators. Previous studies using fentanyl 

Table 2. Change in pain intensity from baseline characteristics after low-dose transdermal fentanyl treatment (n = 98)

Characteristic
Pain intensity

p valuea

At baseline visit At follow-up visit

Total 6.0 (6.3–6.9)  3.0 (2.6–3.3) < 0.001

Gender

Male 6.0 (5.9–6.7) 3.0 (2.3–3.1) < 0.001

Female 7.0 (6.5–7.8)  3.0 (2.7–4.1) < 0.001

Age, yr

< 60 6.0 (6.1–6.9) 3.0 (2.5–3.4) < 0.001

³ 60 6.0 (6.2–7.2) 3.0 (2.4–3.6) < 0.001

Metastasis

No 7.2 (6.1–8.7) 2.0 (0.3–4.5) < 0.001   

Yes  6.0 (6.2–6.9) 3.0 (2.6–3.3) < 0.001

Previous treatment

No 6.1 (6.1–7.6) 3.0 (2.1–3.6) < 0.001

Yes  6.0 (6.2–6.9) 3.0 (2.6–3.4) < 0.001

Primary organ

Colon & rectum 5.6 (5.6–7.1) 3.0 (2.3–3.7) < 0.001

Stomach  7.1 (6.2–7.9) 2.0 (1.6–3.5) < 0.001

Pancreas  6.5 (5.8–8.0)  3.0 (1.6–3.6) < 0.001

Gall bladder 6.0 (4.8–7.6)  3.3 (1.0–7.5) 0.121

Lung 6.0 (4.7–8.5)  3.0 (0.7–4.5) 0.022

Liver 6.1 (4.5–8.1)  2.2 (0.8–3.8) 0.024

Biliary duct  4.9 (1.5–10.4)    1.6 (−1.0–5.8) 0.165

Cervix  7.0 (5.9–8.8)  3.5 (1.3–6.4) 0.056

Breast   7.5 (3.7–10.2)   2.0 (−0.5–5.3) 0.085

Esophagus 8.0 2.0 −

Head and neck 8.0 3.6 −

Others 6.0 (5.9–7.4)   3.5 (2.5–4.0) < 0.001

Values are presented as median (95% confidence interval).
aPaired t test.
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patches in opioid-naïve patients reported dropout rates 
of 4% to 10% due to AE [28,29]. Meanwhile, Hui et al. [30] 
reported that attrition rates reached 26% for the prima-
ry endpoint and 44% at the end of the study, respective-

ly, in a palliative care trial.
Large patient-to-patient variations in the pharma-

cokinetic parameters of fentanyl patches exist, which 
could cause unexpectedly high serum concentrations of 
opioids [31]. Considering the dose-dependency of opi-
oid-induced AEs [32] and the large interpersonal phar-
macokinetic diversity, starting with low-dose TDF could 
be a safe and effective alternative for moderate-to-severe 
cancer pain.

The dose required for pain control (median 25 μg/
hr) was not high in the current study. Therefore, we 
assumed that the response to opioid therapy might be 
more dependent on interindividual differences in phar-
macological characteristics rather than a simple increase 
in the opioid dose. Because large individual variations 
exist in response to opioid analgesics [33], no single opi-
oid can address all cancer pain sufficiently. Opioid rota-
tion is based on this concept, and is a well-established 
interventional approach for opioid nonrespondents 
[34]. Riley et al. [35] reported that most morphine non-
respondents with cancer pain (MEDD of 73.7 mg) were 
controlled successfully by rotating to another opioid 
agent. Unfortunately, no randomized trials or studies 
have reported data regarding continued dose escalation 

Figure 2. Time to pain control (numeric rating scale £ 3). 
ITT, intent-to-treat group (n = 98); PP, per-protocol group (n 
= 64).
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Table 4. Adverse events

Adverse event Mild (n = 34) Moderate (n = 21) Total (n = 55)

Nausea  13 (24)  8 (15) 21 (38)

Vomiting  5 (9)  7 (13) 12 (22)

Dizziness  8 (15) 4 (7) 12 (22)

Constipation 4 (7) 1 (2)  5 (9)

Somnolence 2 (4) 1 (2) 3 (5)

Dry mouth 1 (2) 0 1 (2)

Dyspnea 1 (2) 0 1 (2)

Values are presented as number (%). Numbers represent the incidence of adverse event during the study period. Participants 
were allowed to report one or more symptoms.

Table 3. Change in pain intensity according to pain-intensity group

Degree of pain relief
Pain-intensity group

p value
Moderate (n = 54) Severe (n = 44)

Mean ± SD 2.48 ± 1.56 5.10 ± 2.52 < 0.001

Median (interquartile range 1–3) 2.3 (1.5–3.5) 5.65 (3.35–6.35)

A positive value indicates a decreased pain intensity at follow-up.
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versus opioid rotation in patients with chronic cancer 
pain. Therefore, future studies assessing this issue are 
warranted.

Patients receiving chemotherapy or radiotherapy 
were excluded from the current study to ensure patient 
homogeneity. The period of the current study was 4 
weeks from enrollment to final assessment. This would 
be sufficient to observe an effect on the cancer itself if 
patients were being treated accordingly. Therefore, it 
would be unclear whether the pain relief arose from the 
TDF medication or improved cancer characteristics.

The current study has a limitation in that question-
naires regarding QOL were not collected. In addition, 
the study had an open and uncontrolled design.

In conclusion, low-dose TDF was an effective treat-
ment in patients with cancer pain of moderate-to-severe 
intensity. Future randomized trials assessing the effica-
cy of TDF in patients with severe pain and/or optimal 
starting doses are warranted.
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