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Objectives : To assess the analgesic safety and efficacy of Transdermal Therapeutic System 
(TIS)-fentanyl in the treatment of chronic gynecological cancer-related pain. 

Background : TIS-fentanyl is a Transdermal Therapeutic System, which contains a rate­
limiting membrane that provides constant release of fentanyl. TIS-fentanyl can be properly used to 
control pain. Therefore, this trial was designed to establish the analgesic efficacy and safety of TIS­
fentanyl in the treatment of chronic gynecological cancer-related pain. 

Material and Method : Thirty patients were recruited into the study. This open study was 
comprised of two phases. Phase l : an oral morphine stabilization phase where eligible patients, who 
took other opioids and/or analgesic drugs, were entered into the stabilization phase and should be con­
verted to oral morphine according to the conversion chart. The patients were then titrated to a stable 
oral morphine dose. Phase 2 : an open TIS-fentanyl treatment phase where the daily dose of oral 
morphine was switched to TIS-fentanyl according to the conversion chart. The efficacy parameters 
of pain score were assessed by visual analog.ue scale (VAS) and global assessments. The safety was 
evaluated by momitoring the patient's clinical conditions and adverse events. 

Results: TIS-fentanyl was generally well tolerated. Only one patient was dropped out from 
the study due to lacking enrollment in the stabilization phase. The most frequent adverse events were 
mild nausea or vomiting (46%) and constipation (33%). The median pain VAS during TIS-fentanyl 
treatment was decreased from 8 to 3 and global assessments at the end of the treatment were better than 
at the start of the treatment. 

Conclusion : The results suggest that TIS-fentanyl is safe and effective in managing chronic 
gynecological cancer-related pain. 
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Fentanyl, a potent synthetic opioid, has been 
used for many years as an intravenous component 
of various general anesthetic regimens. Fentanyl­
oxygen anesthesia has been called "stress-free anes­
thesia" because of the absence of deleterious cardio­
vascular effects( I). 

The use offentanyl for the control of chronic 
pain by conventional IM or IV bolus administra­
tion has been limited, because of its short duration of 
action. Some properties of the drug, however, sug­
gest that it offers advantages over other analgesics 
if a simplified mode of parenteral administration is 
available. Compared with morphine, fentanyl exhibits; 
a higher clearance rateO), greater penetration to the 
brain(2), a higher affinity for the mu opiate receptor 
(2), haemodynamic stability(3), and less histamine 
release(3.4). Fentanyl has been recently incorporated 
into a Transdermal Therapeutic System (TIS), which 
contains a rate-limiting membrane that provides con­
stant release of the opioid. It is useful in managing 
chronic pain of moderate to severe intensity, since this 
transcutaneous system provides continuous controlled 
systemic delivery of fentanyl for up to 72 hours. 

A major area for TIS-fentanyl use is in the 
management of terminal cancer-related pain. The 
prevalence of inadequate pain management has been 
estimated to occur in 60-80 per cent of cancer patients 
(5), The choice of drug and the method of administra­
tion has been cited as reasons for the inadequate anal­
gesia(6). The swings in blood concentration caused 
by oral, IM, and IV bolus administered analgesics, 
may be accompanied by clinical responses fluctua­
ting between ineffective analgesia and unwanted side 
effects (such as nausea or sedation)(7~9). Patient Con­
trolled Analgesia (PCA) devices circumvent this pro­
blem and improve analgesia. However, the attendant 
costs, equipment, and personnel time requirements 
currently limit the usefulness of these devices( 10,11). 

TIS-fentanyl provides continuous opioid 
delivery without the need for special equipment. The 
noninvasive transdermal delivery route will not sub­
ject patients to the risks and discomfort inherent to 
the IV or SC route of drug administration. Also the 
simplicity of TIS-fentanyl allows freedom to main­
tain a relatively normal lifestyle, thereby enhancing 
the patients quality of life. 

TIS-fentanyl has been shown to be safe and 
effective in the treatment of cancer pain, with a reduced 
incidence of some opioid related side effects( 12-14). 
Cervical and ovarian cancer are the common cancers 
in Thai women. Most cases are in the advanced stage 
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and suffering from cancer pain. TIS-Fentanyl may 
be properly used to control this pain. Therefore, this 
trial was designed to establish the analgesic efficacy 
and safety of TIS-fentanyl in the treatment of chronic 
gynecological cancer-related pain. 

METHOD 
Study design 

This is a prospective, nonrandomized, open 
feasibility study of TIS-fentanyl in patients with 
gynecological cancer-related pain. 

Inclusion criteria 
1. Patients must have a histologically con­

firmed malignancy. 
2. Patients must have moderate to severe 

pain caused by the presence of a malignant disease. 
3. Patients must not require more than 404 

mg of oral morphine daily or the equivalent with 
acceptable toxicity and adequate pain relief. 

4. Patients must be able to give informed 
consent. 

5. Patients must be able to communicate 
effectively with study personnel about the nature of 
their pain and be able to complete their daily treat­
ment. 

Exclusion criteria 
1. Patients with a history of allergy to opioids. 
2. Patients with a history of narcotic abuse 

prior to their diagnosis of cancer. 
3. Patients with active skin disease that 

precludes application of the transdermal system. 
4. Patients with a history of C02 retention. 
5. Patients with a serum bilirubin level > 2.0 

mg/dl. 
6. Patients with a serum creatinine level > 

2.0 mg/dl. 

Treatment design and assessment 
This open study was comprised of two phases. 

Phase 1 : an oral morphine stabilization phase where 
eligible patients, who took other opioids and/or anal­
gesic drugs, were entered into the stabilization phase 
and should be converted to oral morphine according 
to the conversion chart (Table 1). The patients where 
then titrated to a stable oral morphine dose. Phase 2 : 
an open TIS-fentanyl treatment phase where the daily 
dose of oral morphine was switched to the TIS­
fentanyl (25, 50, 75 or 100 J..Lg/h) administered as a 
transdermal path every 3 days. Patients were con-
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Table 1. Opioid analgesic dose conversion to oral 
morphine(lO), 

Drug Equianalgesic dose 
IM* Oral 

Morphine 10 30 •• 
60*** 

Hydromophone 1.5 7.5 
Methadone 10 20 
Oxycodone 15 30 
Levorphanol 2 4 
Oxymorphone I 10 

(rectal) 
Diamorphine 5 60 
Pethidine 75 
Codeine 130 200 
Buprenorphine 0.3 0.8 

(sublingual) 

• Based on single-dose studies in which an 1M dose of each 
drug listed was compared with morphine to establish the 
relative potency. Oral doses are those recommended when 
changing from a parenteral to an oral route. 

•• The 1M/oral potency ratio I :3 for morphine is based on clini­
cal experience in patients with chronic pain. 

••• Assuming single or intermittent dosing. 

verted from a daily dose of oral morphine to TIS­
fentanyl according to the conversion ratio (Table 2). 
All patients were supplied with a morphine oral solu­
tion (2 mglml) for unlimited use to treat breakthrough 
pain. Patients recorded the use of supplement morphine 

) 

oral solution for breakthrough pain. The efficacy para­
meters are pain score assessments by visual analogue 
scale (VAS) at day 1, 3, 6, 9, 12, 15, 18 and 21, and 
global assessments at day 1 and 21. Patients' vital 
signs, blood pressure and heart rate, were monitored 
throughout the study. The Karnofsky performance 
status was assessed at the beginning and the end of 
fentanyl treatment. Daily amount of morphine oral 
solution for breakthrough pain was also recorded. The 
safety was evaluated by monitoring the patient's cli­
nical conditions and adverse events. 

RESULTS 
From September 2000 to May 2002, 30 

patients were recruited into the trial. The mean age 
was 47 years old (range 30-64 years old). Twenty­
nine patients completed the study. Only one patient 
dropped out from the study because he couldn't be 
included in the stabilzation phase. Twenty-nine patients 
were stabilized on morphine oral solution. After stabi­
lization, they were switched to TIS-fentanyl. Patients' 
mean morphine requirements was 30.18 mg/day (range 
20-80 mg/day). The total patients initial TIS-fentanyl 
dose requirements were 25 J..lg/h. There were signi­
ficant differences in Karnofsky performance status 
during the treatment period. The Karnofsky score at 
the end of the treatment (90) was better than before the 
treatment (80). Mean morphine oral solution require­
ments for breakthrough pain were declined during the 

0 1 03 06 09 012 015 018 0 21 

Day(s) of TTS·fentanyl treatment 

Fig. 1. Median pain visual analog scale during TIS-fentanyl. 
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Fig. 2. Global assessment at the stabilization phase and the end of the treatment. 

Table 2. Dose conversion from oral morphine 
to TIS-fentanyl. 

Oral morphine Initial TIS-fentanyl 
(mg/24 h) (~glh) 

< 134 25 
135-224 50 
225-314 75 
315-404 100 

TIS-fentanyl treatment period. The median pain VAS 
during TIS-fentanyl treatment were· decreased from 
8 to 3 (Fig. 1). The global assessments at the end of 
the treatment were better than at the start of the treat­
ment (Fig. 2). The most frequent adverse events were 
nausea or vomiting (46%) and constipation (33%). 
There were no grade 3 and 4 toxicity (Table 3). 

DISCUSSION 
Opioids have been used with benefit for 

decades as potent analgesic drugs in subjects with 
acute and chronic pain. Treatment with potent opioids 
has been as the third step in the World Health Orga­
nization (WHO) analgesic ladder and is strongly 
encouraged in the management of cancer-related pain. 
However, these recommendations may also be appli­
cable to chronic pain managetnent(l5). 

Table 3. Adverse events during treatment. 

Adverse events Number % 
(grade 1 or 2) of patients 

Nausea/vomiting 14 46.6 
Constipation 10 33.3 
Anorexia 5 16.6 
Itching 3 10.0 
Dyspepsia & flatulence 1 3.3 

TIS-fentanyl is designed to enable the use 
of fentanyl in the management of chronic pain of 
moderate severe intensity since this transcutaneous 
system provides continuous, controlled systemic deli­
very of fentanyl for up to 72 hours. In the latest of the 
regularly conducted safety updates, it was concluded 
that clinical trial data and pharmacovigilance data 
indicate that TIS-fentanyl, if prescribed as recom­
mended and used under medical guidance, is a suit­
able treatment for chronic pain requiring an opioid 
analgesic( 12-14). 

This study has shown that TIS-fentanyl 
administered every 3 days is effective for the treat­
ment of most patients with cancer -related pain. The 
initial report was performed by Miser<16) regarding 
the use of transdermal fentanyl for the pain control of 
five cancer patients and subsequent studies have 
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demonstrated the use of TIS-fentanyl for the manage­
ment of severe cancer pain07-20). The present study 
corroborates the evidence of the usefulness of TIS­
fentanyl for cancer-related pain management. 

The interpretation of the safety data is 
undoubtedly complicated by the presence of serious 
underlying diseases. However, TIS-fentanyl appeared 
to be well tolerated by these severely ill patients. It 
was agreed by other studies that investigated cancer 
patients(l3,17,21,22). The incidence of serious and 
severe adverse events was related to exacerbations 
in the patients' underlying disease. The incidence of 
nausea, vomiting and constipation was similar in both 
the TIS-fentanyl treatment phase and the morphine 
stabilization phase. 

The daily dose of rescue morphine for break­
through pain declined during the TIS-fentanyl treat­
ment phase. After 48 hours of the first application of 
TIS-fentanyl, the patients felt pain relief more than 
the previous morphine treatment. This result may 

support the fact that the dose of TIS-fentanyl was 
adequate for pain relief. 

The results from this study demonstrate that 
TIS-fentanyl is useful for chronic gynecological 
cancer-related pain management. The use of TIS­
fentanyl can improve the quality of life and reduce 
pain of the patients. The patients felt better than at 
the beginning of the treatment because TIS-fentanyl 
provides continuous controlled systemic delivery of 
fentanyl for pain relief up to 72 hours. 

SUMMARY 
The results suggest that TIS-fentanyl is safe 

and effective in the treatment of chronic gynecologi­
cal cancer-related pain. 
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