
nadequate pain management has been estimated to occur in 60 to 80%
of cancer patients.1 The choice of drug and the method of administra-
tion have been cited as reasons for inadequate analgesia.2 The fluctua-
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Clinical Efficacy of Transdermal Fentanyl
in Adults with Cancer-Related Pain:

An Open Multicentre Study

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: Ina de qu a te pa in ma na ge ment has be en es ti ma ted to oc cur in most can cer
pa ti ents. Fen tanyl trans der mal the ra pe u tic system (TTS) pro vi des con ti nu o us con trol led syste mic
de li very of fen tanyl for up to 72 ho urs. In or der to as sess the ef fi cacy and to le ra bi lity of TTS-fen -
tanyl, an open, mul ti cen tered, un con trol led pha se IV study was conducted in pa ti ents with can cer-
re la ted pa in. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  One hun dred and forty eight strong opi o id-naïve pa ti ents
started with the lo west TTS-fen tanyl do sa ge ava i lab le (25 µg/hr). A do se in cre a se was al lo wed every
third day if ne e ded. Pri mary ef fi cacy me a su re ments we re to tal do se of TTS-fen tanyl, Vi su al Ana -
lo ge Sca le (VAS) sco re in the pa ti ent da iry and ove rall eva lu a ti on of the pa in tre at ment. Se con dary
ef fi cacy me a su re ments we re sa fety con cerns. RRee  ssuullttss:: Of the 148 pa ti ents en rol led, 79 (53.4%) we -
re re cor ded as opi o id to le rant and 69 (46.6%) pa ti ents as strong opi o id-naïve. Pa in con trol, si de ef-
fects and ove rall im pres si on im pro ved from vi sit 1 to Vi sit 3 (p< 0.0001). Most pa ti ents ra ted the
con ve ni en ce of the patc hes as ex cel lent. The most fre qu ent men ti o ned ad ver se events we re na u se -
a (32.4%) and vo mi ting (18.9%). Only 37.2% of the pa ti ents ex hi bi ted ad ver se events, which we re
re la ted to the study drug. CCoonncc  lluu  ssii  oonn:: Long-term tre at ment with trans der mal fen tanyl was sa fe and
tolerable to many can cer pa ti ents. 

KKeeyy  WWoorrddss::  Can cer; pa in; fen tanyl; an ti ne op las tic pro to cols

ÖÖZZEETT  AAmmaaçç:: Ye ter siz ağ rı te da vi si kan ser has ta la rın da sık gö rü len so run lar dan bi ri dir. Fen ta nil
trans der mal te ra pö tik sis tem (TTS) 72 sa a te ka dar sü rek li kon trol lü fen ta lin sağ la mak ta dır. Kan se -
re bağ lı ağ rı sı olan has ta lar da TTS fen tani lin et kin li ği ni ve to le re edilebilirliği ni sap ta mak ama cıy -
la açık, çok mer kez li, kon trol süz bir faz IV ça lış ma dü zen len di. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Da ha ön ce
güç lü opi o id kul lan ma mış 148 has ta en dü şük fen ta nil do zuy la (25 µg/sa at) te da vi ye alın dı. Hastalar
her üç gün de bir de ğer len di ri ldi ve ih ti yaç du yan has ta lar da doz ar tı mı na gi dil di. Bi rin cil et kin lik
pa ra met re le ri top lam TTS-fen ta nil do zu, has ta gün lü ğün de ki Görsel Analog Ölçeği (Visual Analog
Scale-VAS) puanı ve ağ rı te da vi si nin ge nel de ğer len di ril me si idi. İkin cil et kin lik pa ra met re si ola -
rak gü ven li lik kri ter le ri dik ka te alın dı. BBuull  gguu  llaarr:: Ça lış ma ya alı nan 148 has ta nın 79 (%53.4)’u opi -
o ide to le ran ve 69 (%46.6)’u da ha ön ce güç lü opi o id al ma mış ola rak de ğer len di ril di. Ağ rı kon tro lü,
yan et ki ler ve ge nel iz le nim, bi rin ci gö rüş me den üçün cü gö rüş me ye dek an lam lı düseyde (p<
0.0001). Has ta la rın ço ğun lu ğu fen ta nil bant la rı nın et kin li ği ni çok iyi ola rak de ğer len dir di. En sık
gö rü len yan et ki ler bu lan tı (%32.4) ve kus ma (%18.9) idi. Has ta la rın %37.2’si ilaç la iliş ki li ola bi le -
cek yan et ki bil dir di ler. SSoo  nnuuçç:: TTS-fen ta ni lin kan ser has ta la rın da et kin, gü ven li ve iyi to le re edi -
len bir te da vi se çe ne ği ol du ğu ka nı sı na va rıl dı.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Kan ser; ağ rı; fen ta nil; kan ser te da vi si
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tions in blood concentration caused by oral, intra-
muscular and IV bolus administrated analgesics
may be accompanied by clinical responses fluctu-
ating between ineffective analgesia and unwanted
side effects such as nausea or sedation.3-5 Fentanyl
TTS, which contains a rate-limiting membrane that
provides constant release of the opioid, provides
continuous controlled systemic delivery of fentanyl
for up to 72 hours. TTS-fentanyl provides continu-
ous opioid delivery without the need for special
equipment. The non-invasive transdermal delivery
route does not expose patients to the risks and dis-
comfort of the IV or subcutaneous route of drug ad-
ministration. The simplicity of TTS-fentanyl allows
freedom to maintain a relatively normal lifestyle,
thereby enhancing the patient’s quality of life.6

Over 20 clinical studies to evaluate the safety
and efficacy of TTS-fentanyl have been conducted
in more than 1000 patients with cancer-related
pain. Most of the studies have included strong opi-
oid-tolerant patients and switched them to TTS-
fentanyl after a stabilization phase with either
short acting strong opioids or ıntrarenous fentanyl.
In these studies, TTS-fentanyl was generally well
tolerated. The most frequent complaints occurring
in more than 10% of patients were nausea, vomit-
ing and constipation. No death was attributable to
TTS-fentanyl use and there was no association be-
tween deaths and increased doses.7,8

In order to assess the efficacy and tolerability
of TTS-fentanyl, an open, multicentre, uncon-
trolled phase IV study in patients with cancer-re-
lated pain was conducted. The primary objective of
the study was to assess the efficacy and safety of
TTS-fentanyl assessing the total dose of TTS-fen-
tanyl and pain control using VAS, in which 0 point
describes “no pain” and 10 point describes the
severest pain status.

MATERIAL AND METHODS
Patients with a histologically confirmed malig-
nancy that had either recurred after potentially
curative therapy or not amenable to curative ther-
apy, and pain that requires no more than 404 mg
of oral morphine daily or the equivalent of 100
µg/hr of TTS-fentanyl, were enrolled in the study.

All patients were over 18 years of age and were
required to have an estimated survival of at least
3 months. The protocol was consistent with the
Declaration of Helsinki (1989) as reviewed and
approved by the local ethical board. The partici-
pants read and signed the informed consent be-
fore enrollment. Exclusion criteria included
history of drug allergy to opioid drugs, narcotic
abuse, active skin disease and CO2 retention (e.g.
chronic obstructive pulmonary disease). Patients
who received radiation therapy, hormonal and/or
cytostatic medication within 7 days of entry into
the study, participated in an investigational drug
trial within the 30 days prior to selection, with a
serum bilirubin level > 2.0 mg/dL (> 34 mcmol/L),
and a serum creatinine level > 2.0 mg/dL (> 177
mcmol/L) and receiving concurrent medication
(e.g. severe alterations of lung, liver or renal func-
tion) were also excluded. The “seven days period”
for radiation, hormonal and cytostatic therapies
before entry to the study was considered suffi-
ciently long, because the peak analgesic effects
could be detected within this period. Patients
with a serious adverse event, severe sedation
and/or no reaction to verbal questioning, poor
physical condition making the pursuit of the study
impossible or unethical, withdrawal of the con-
sent, poor compliance and with the recommenda-
tion of the investigator were removed from the
study.

Strong opioid naïve patients were to start with
the lowest TTS-fentanyl dosage available (25
µg/hr). A dose increase was allowed every third day
if needed. For opioid pretreated patients, the ini-
tial dose of TTS-fentanyl was to be calculated from
the patient’s previous daily oral opioid requirement
according to the “PO Morphine Sulphate to TTS-
fentanyl Conversion Scheme” and the opioid anal-
gesic conversion table. However, rescue
medication was expected to be needed during the
first days (24 hr to 48 hr) of treatment (to compen-
sate for the insufficient analgesia of TTS-fentanyl
before the titration). This was due to the pharma-
cokinetics of the patch delivering a dose of fentanyl
reaching its maximal concentration 17 to 48 hours
after the first application.9 
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Patients who had sufficient pain control with
< 90 mg supplemental oral morphine per day and
who were not experiencing adverse effects were to
continue with the same dose of TTS-fentanyl. Pa-
tients who had sufficient pain control without ad-
ditional oral morphine, but were experiencing
significant side effects were to continue with a re-
duced dose of TTS-fentanyl (decrement of 25
mch/hr). If treatment with TTS-fentanyl was to be
stopped, the patient was to receive replacement
therapy with a lower equipotent dose of opioid,
which was to be increased gradually. Strong opi-
oide-naïve patients were to start with the lowest
TTS-fentanyl dosage (25 µg/hr), a dose increase was
allowed every third day if necessary.

Patients were visited weekly period (Visit 1-
3) to record the possible side effects. 

Primary efficacy measurements were the total
dose of TTS-fentanyl, VAS score in the patient
diary (experienced during the day and night was to
be evaluated the next morning) and overall evalu-
ation of the pain treatment (four-point scale; ex-
cellent, good, fair and poor). Secondary efficacy
measurements were nausea and vomiting (four-
point scale for nausea, and frequency of vomiting),
gastrointestinal disturbances and bowel function
(the number, consistency and passage of stools, the
presence of abdominal pain and bloating, and use of
laxatives), convenience of the patches and treat-
ment preference. Karnofsky performance status
and disease progression were also taken into ac-
count for the evaluation. Clinical safety was as-
sessed by patients’ reporting of adverse events. 

Wilcoxon Signed Ranks test was used to eval-
uate the evaluation for the efficacy of transdermal
fentanyl treatment, whereas the side effects were
recorded by descriptive manner.

RESULTS
One hundred and forty eight (148) patients were
enrolled in the study. Median age was 53. Of the
148 patients enrolled, 115 patients completed the
study. Seventy-one (48.0%) patients were males
and 77 (52.0%) females. Sixty-nine (46.6%) of the
patients were Caucasian, 48 (32.4%) of the patients
were Oriental. Of the 148 patients enrolled, 79

(53.4%) patients were recorded as opioid tolerant
and 69 (46.6%) patients were recorded as strong
opioid-naïve. 

One hundred and thirty eight (93.24%) pa-
tients mentioned 523 previous analgesic/adjuvant
therapies. The most frequently mentioned previ-
ous analgesic/adjuvant therapies were opioids
(73.6%), anti-inflammatory/antirheumatic prod-
ucts (45.3%), topical products for joint and muscu-
lar pain (41.2%) and antiinflammatory agents
(24.8%). One hundred and thirty (87.8%) patients
mentioned 694 concomitant medications. The most
frequently mentioned therapeutic classes of con-
comitant medications were laxatives (31.8%), drugs
for the treatment of peptic ulcer (23.0%) and
propulsives (20.9%). Although bisphosphonate
therapy was not changed throughout out the study,
no patient declared concomitant use of bisphos-
phonates, which may be explained by the unavail-
ability of bisphosphonates at the time of this
clinical trial. 

Sixty-nine (46.6%) participants mentioned 159
previous and 88 (59.5%) patients mentioned 218
concomitant illnesses. The most frequently men-
tioned illnesses were neoplasms (36.5%), symp-
toms, signs and ill-defined conditions (12.2%) and
diseases of the musculoskeletal system and con-
nective tissue (10.1%). Although all patients in-
cluded in the study were to have confirmed
malignancy, neoplasm was recorded as a concomi-
tant illness for less than half the patients included
in the study; however, no fentanyl use was
recorded because of the concomitant illnesses, as
fentanyl is also labeled for chronic pain from other
causes.

Overall evaluation of pain treatment is meas-
ured in terms of pain control, side effects and over-
all impression. All three of these variables
improved from visit 1 to visit 3 (Table 1, Figure 1).
Most patients rated the convenience of the patches
to be excellent. Thirty-seven (35.2%) patients rated
the convenience as good and 61 (58.1) patients as
excellent, with 44 (41.9%) patients expressing a
“strong preference” for TTS-fentanyl patches and
48 (45.7%) patients expressing a “preference” for
TTS-fentanyl patches. For patients who expressed
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a preference for TTS-fentanyl patches the main
reason for the preference was “better pain relief”
(60.0%), “less side effects” (6%) and “more con-
venient use” (21.0%). 

Of the 148 patients enrolled in the study, 93
(62.8%) patients mentioned 395 adverse events.
The most frequently mentioned body system cate-
gories were the digestive system (49.3%), body as a
whole (22.3%) and the nervous system (20.9%) re-
spectively. The most frequently mentioned adverse
events were nausea (32.4%) and vomiting (18.9%).
A maximum of 7 patients experienced severe nau-
sea on any of the given days, 21 patients moderate
nausea and 35 patients mild nausea. The majority of
the patients did not experience abdominal pain and
bloating. The number of patients who did experi-
ence abdominal pain decreased markedly from visit

1 to visit 3, whereas for bloating there was a slight
decrease. The number of patients with constipation
decreased from visit 1 to visit 3. The majority of the
patients did not experience difficulty or pain when
passing stool. 

DISCUSSION
Many cancer patients are undermedicated and in-
appropriately managed for pain, leading to a di-
minished quality of life. Fentanyl is a synthetic
opioid agonist, which interacts primarily with the
mu-opioid receptor. The low molecular weight,
high potency and lipid solubility of fentanyl makes
it suitable for delivery by the transdermal thera-
peutic system. These patches are designed to de-
liver fentanyl at a constant rate (25, 50, 75 and 100
µg/h) and require replacement every 3 days. 

Data from randomized, non-blind trials sug-
gest that transdermal fentanyl is as effective as sus-
tained-release oral morphine in the treatment of
chronic cancer pain, as reported by patients using
visual and numerical analogue scales as well as ver-
bal description scales.7,8

Because of the formation of a fentanyl depot
in the skin tissue, serum fentanyl concentrations
increase gradually following initial application,
generally leveling off between 12 and 24 hours.
Thereafter, they remain relatively constant, with
some fluctuation, for the remainder of the 72-hour
application period. Once achieved, steady-state
plasma fentanyl concentrations can be maintained
for as long as the patches are renewed. 

In more recent studies, the stabilization phase
has been replaced by a titration with TTS-fentanyl
patches with encouraging results.10  Most of those
patients had received non-opioids, sometimes com-
bined with weak opioids like codeine (step II of
pain management according to WHO), resulting in
insufficient pain control. In this study pain control
improved from visit 1 to Visit 3 (p< 0.0001) and
35.2% of the patients rated the convenience as
good and 58.1% rated it as excellent, thus 87.6%
expressing a  preference for TTS-fentanyl patches.
This data is in accordance with randomized, non-
blind, crossover trials. Based on the results of these

Turkiye Klinikleri J Med Sci 2009;29(4)824

Yavuz ve ark. Radyasyon Onkolojisi

Category Pain control Side effects Overall impression

Visit 1 Visit 3 Visit 1 Visit 3 Visit 1 Visit 3

Missing 0 0 1 0 0 0

Poor 63 4 33 18 60 4

Fair 51 13 44 19 52 12

Good 16 58 43 42 17 59

Excellent 1 30 10 26 2 30

Total 131 105 131 105 131 105

p-value* 0.0001 0.0001 0.0001

TABLE 1: Pain control, side effects and 
overall impression.

* Wilcoxon Matched Pairs Signed Rank Test.

FIGURE 1: Pain control according to the VAS data visit 1 (VAS1) and visit 3
(VAS3) (Z= -8.173, p<0.0001).



studies, patients with pain, as well as opioid-naïve
patients could be switched immediately to TTS-
fentanyl. A dose titration must, however, be per-
formed under close monitoring. In most studies,
adequate pain relief was obtained by adding oral
morphine as rescue medication to TTS-fentanyl
during the first 48 hr until adequate pain control
was attained with TTS-fentanyl alone.

The most frequently observed adverse events
during transdermal fentanyl administration (as
with other opioid agonists) included vomiting,
nausea and constipation. Data from non-blind, ran-
domized trials suggest that constipation occurs less
frequently in patients receiving transdermal fen-
tanyl than in those given sustained-release oral
morphine.7,11 In concordance with these findings,
analgesic treatment with TTS fentanyl used as a
single opioid is effective and safe for cancer pain
relief, in patients requiring strong opioid analgesics
even if they were naive to strong or mild opioids.12

In the present study, at each visit the majority of
patients did not experience abdominal pain, bloat-
ing or had used laxatives during the last 7 days. Ab-

dominal pain and bloating decreased from visit 1
to visit 3, but the use of laxatives increased slightly
between the visits. Overall bowel function im-
proved from visit 1 to visit 3. The main reasons for
preference were better pain relief, less side effects
and more convenience. Only 37.2% of the patients
exhibited adverse events, which were related to the
study drug. We can thus conclude that the study
drug does not cause any untoward serious adverse
events. 

CONCLUSION
Transdermal fentanyl is a useful opioid-agonist for
the treatment of moderate to severe chronic cancer
pain. The advantages of transdermal fentanyl in-
clude ease of administration and the 3-day applica-
tion interval. These factors coupled with a lower
incidence of constipation are likely to contribute
to the reported patient preference for transdermal
fentanyl over sustained-release oral morphine. We
conclude that long-term treatment with transder-
mal fentanyl is safe and tolerable for many cancer
patients.
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