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Transdermal fentanyl: a new step on the

therapeutic ladder
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The high efficacy, low molecular weight and high lipid solu-
bility of fentanyl make it a suitable agent for transdermal
administration. Effective plasma concentrations are main-
tained for up to 48-72 hours after application of atransdermal
therapeutic system (TTS) fentanyl patch. In a multicentre
study, slow-release morphine was replaced by TTS fentanyl
according to a special calculation table (10 mg oral mor-
phine corresponding to approximately 0.1 mg TTS fen-
tanyl). Ninety-eight patients were included in the study.
Due to protocol infringements, however, the switch from
oral morphine to TTS fentanyl could be assessed for only 38
patients. The changeover at a ratio of 100:1 proved to be
safe and effective and a good alternative therapy to conven-
tional strong opioids. The majority of the patients wished
to continue TTS fentanyl therapy at the end of the study
period. Side effects were similar to those associated with
other opioids. However, TTS fentanyl was associated with
a distinct decrease in constipation and a significant reduc-
tion in the use of laxatives. Furthermore, there were some
indications that compliance may be increased with TTS
fentanyl. Special indications for chronic pain therapy using
transdermal opioids include head and neck and gastro-
intestinal tract cancer. In these cases, TTS fentanyl may be
the final non-invasive form of analgesic therapy which
allows the patient to maintain a normal lifestyle. TTS fentanyi
thus represents a new alternative for therapy with strong
opioids on step lll of the World Health Organization analgesic
ladder.

Introduction

The p agonist fentanyl has a potency which is 75-100
times higher than that of morphine. Its high efficacy,
low molecular weight, and high lipid solubility make
it a suitable agent for transdermal administration. In
TTS fentanyl (transdermal therapeutic system), the
fentanyl base is present in 25% ethanol, which further
increases the solubility of the opioid. The quantity of
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fentanyl released, at 25 ug/h/10 cm?, is proportional
to the surface area of the system. After release of the
priming dose, peak plasma levels are reached after
8-16 h.'” Effective doses of fentanyl are maintained
for up to 72 h. In exceptional cases, the patch may
need to be changed after only 48 h.1:%® TTS fentanyl
patches are manufactured in four different sizes (10,
20, 30 and 40 cm? providing four different delivery
rates (25, 50, 75 and 100 pg/h). If dosages of more
than 100 ug/h (2.4 mg/day) are required, multiple
patches have to be used.

The efficacy of transdermally administered fenta-
nyl in the treatment of cancer pain has been proven
in a number of clinical studies. However, in the ma-
jority of the studies the changeover to TTS fentanyl
was made via invasive intermediate stages, making it
necessary to admit the patients to hospital 51

In an open multicentre study, a conversion table
with a ratio of 100:1 slow-release morphine to TTS
fentanyl was tested. The aim was to make it possible
to switch patients to TTS fentanyl under outpatient
conditions.

Methods

The multicentre study was carried out in accordance
with the most recent Declaration of Helsinki and
approved by the Ethical Committee of the University
of Ruhr in Bochum. After a detailed explanation, the
patients gave written consent to take part in the study.

Patients suffering from cancer pain requiring opi-
oid therapy were included in the study. Their estab-
lished treatment was slow-release morphine, and all
patients had equally good pain control with this
treatment. A 6-day preliminary phase was used to
check therapy adjustment. The patients were then
switched from slow-release morphine to TTS fentanyl
in accordance with the conversion table (Table 1).
They continued to take their non-opioid analgesics in
exactly the same dosage and were allowed to use a
morphine solution, administered non-invasively, as a
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Figure 1. Course of the study.

rapid and short-acting opioid to relieve breakthrough
pain. The transdermal system and the site of applica-
tion were changed every 3 days. Pain reduction,
supplementary use of morphine solution, and vital
parameters were checked at this time point (Figure 1).
Pain reduction was determined three times daily by
means of a visual analogue scale (VAS: a line 10 cm
long, with ‘no pain’ at the left end and ‘maximum pain
imaginable’ at the right end).

Patients kept a diary throughout the observation
period (day — 6 to day 15) in which they recorded their
pain three times daily. They were also asked to record
attacks of pain and any side effects of treatment
(e.g. nausea, vomiting, diarrhoea, sweating, etc.). The

Table 1. Conversion table for oral morphine / TTS fentanyl

Oral morphine TTS fentanyl TTS fentanyl
(mg/day) (mg/day) {ug/h)
30-90 0.6 25
91-150 1.2 50
151-210 1.8 75
211-270 2.4 100
271-330 3.0 125
331-390 3.6 150
391-450 4.2 175
451-510 4.8 200
511-570 5.4 225
571-630 6.0 250
631-690 6.6 275
691-750 7.2 300
For each

additional 60 +0.6 +25
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need for additional painkillers was also documented.
The study was concluded on the 15th day of
treatment. The patients were then asked to decide
whether they wanted to continue treatment with TTS
fentanyl or return to their original treatment regime.
When protocol infringements were observed during
the study, or when tumour progression was assumed,
the patient in question was excuded from the eval-
uation with regard to pain relief and from the oral
morphine to TTS fentanyl conversion factor.

Results

A total of 98 patients (45 women and 53 men) were
included in the study, aged between 22 and 85 years.
The main sites of the underlying malignant disease
were intestine, breast, and lung. In the majority of
patients, metastasis had already begun. Similarly,
most patients had already received previous cancer
treatments (e.g. surgery, radiotherapy, chemothera-
pY). More than 50% of the patients had other diseases
which were completely independent of the cancer,
and almost all patients were taking other drugs in
addition to the opioids administered for pain control.
The main concomitant drugs being used were non-
opioid analgesics and laxatives. Sixty-three patients
were treated as outpatients only, while 31 patients
were treated in hospital, and 4 patients were admitted
to hospital for some of the time.

Of the 98 patients included in the study, only 38
could be used for the direct analysis of the conversion
table. Serious protocol violations were recorded in
the other patients or pain had increased due to
progression of the tumour.



The 38 evaluable patients took an average of 136.6
mg slow-release morphine and were switched to an
average of 1.4 mg TTS fentanyl in accordance with the
conversion table. In 16 patients, sufficient pain reduc-
tion was achieved with the initially chosen dose of
TTS fentanyl, but in the other patients the dose had to
be increased, in some by more than 200% (Figure 2).
In the regression analysis, the average amount of oral
morphine per day in the preliminary phase was
correlated with the average amount of TTS fentanyl at
the end of the study phase. The ratio of oral morphine
to TTS fentanyl was 100:1.44 mg/day (Figure 3). Pain
reduction, measured using the VAS, was unchanged
during the study phase with TTS fentanyl compared
with the preliminary phase with oral morphine. Even
at the time of treatment changeover, there was no
increase in pain. Similarly, there was no increase in
pain peaks. It was noticeable, however, that signifi-
cantly more patients used morphine solution during
TTS fentanyl treatment. The dose was higher for the
first few days with TTS fentanyl treatment than with
slow-release morphine, but at the end of the study the
requirement for morphine solution was the same as in
the preliminary phase.

There was no statistically significant difference
between oral morphine and TTS fentanyl with regard
to most of the side effects (diarrhoea, nausea, vomit-
ing, dyspnoea, itching, etc.). However, TTS fentanyl
was associated with a significant decrease in consti-
pation and a significant reduction in the use of
laxatives when comparing the preliminary phase with
days 9-14 of the study phase. It was noticed that three
patients developed clinical symptoms corresponding
to physical withdrawal within the first 24 h after
treatment changeover, without signs of psychological
withdrawal.

Vital parameters (blood pressure, heart rate, res-
piratory rate), which were checked at least every 3
days throughout the study, showed no significant
changes. Similarly, there were no changes in pupil
size. Relevant changes in laboratory parameters were
only connected with the underlying disease; they
were not considered to be associated with TTS
fentanyl therapy in any patient.

The transdermal system was well tolerated on the
skin. The most frequent reaction at the application
site was erythema, which rapidly receded after the
patch was removed. Pruritus, oedema, or formation of
papules and pustules were observed only in isolated
cases.

Overall, TTS fentanyl therapy was viewed favourably
by both the investigating doctors and the patients.
Ninety-five per cent of patients wanted to continue
with the transdermal route of analgesia.

TTS fentanyl: a new therapeutic system
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Figure 2. Visual analogue scale (VAS) values, morphine
dosage, and TTS fentanyl dosage (n = 38).
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Figure 3. Linear regression analysis (y = bx + €). The basic
morphine dose is correlated with the TTS fentanyl dose at
the end of the study phase. The degree of correlation was
between 82.7% and 94.4%.

Discussion

As a supplement to the previous studies 482122 in
which no valid conversion table was available for the
changeover from the previous non-invasive form of
treatment to TTS fentanyl, this study shows that
effective treatment of cancer pain is possible with the
aid of transdermally administered fentanyl.

The chosen conversion factor from oral morphine
to TTS fentanyl of 100:1 proved to be ‘sub-equianal-
gesic’ after evaluation of the study results. This is
related to the changeover procedure from one ‘con-
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Figure 4. Adapted from the WHO ladder scheme for the treatment of cancer pain.

ventional’ opioid to another in the treatment of cancer
pain. A slight underdosage in the changeover period
is intended to achieve sufficient pain reduction while
ensuring that the patient is not in danger of opioid
overdosage.”? Within the following few days, the dose
should be adjusted quickly to the needs of the patient.
Given the long intervals between applications of TTS
fentanyl, it is possible that the adjustment phase can
be prolonged with this form of treatment.

Due to the conversion table, a safe changeover of
treatment was possible both for inpatients and out-
patients. In the vast majority of cases, patients prefer
outpatient treatment. In this way, social contacts —
which are already affected — are not put under further
strain.

The advantages of transdermal fentanyl therapy
result from the non-invasive treatment procedure,
which allows circumvention of the gastrointestinal
tract. The long intervals between applications prob-
ably lead to increased patient compliance. A sign of
better compliance is the fact that the majority of
patients wanted to continue with TTS fentanyl, although
the pain reduction was unchanged compared to the
previous treatment with slow-release morphine. A
further reason could be the significant reduction in
constipation.

The disadvantages of this treatment procedure are
also due to its pharmacokinetic properties. The long
intervals between applications can prolong the ad-
justment phase. The question of why more patients

42 Anti-Cancer Drugs - Vol 6, Suppl 3 - 1995

took morphine solution under treatment with TTS
fentanyl remains unsolved. Respiratory depression
has been observed in other studies.'*? According to
the studies to date, the incidence of respiratory
depression with TTS fentanyl is 1.4%.% If overdosage
occurs, continuous antagonism of fentanyl must be
established, as the half-life of transdermally adminis-
tered fentanyl is 16-21 h, due to the existing depot in
the Skin.2‘3'5'7’11’25’26

Cancer pain is treated in accordance with the
World Health Organization (WHO) analgesic ladder
scheme (Figure 4). If curative treatment of the cause
of pain is not possible, non-opioid analgesics must be
used initially. If pain reduction is insufficient, the non-
opioid analgesic is combined with a weak opioid
(step ID). In step I1I, if sufficient pain reduction is still
not achieved, the weak opioid is replaced by a strong
opioid. To date, buprenorphine, slow-release mor-
phine, and methadone have been available as the
leading drugs for WHO step III. Fentanyl must also be
incorporated into this step, as it is a non-invasive
method of administration of a strong opioid. We
currently consider the special indications for this new
form of therapy to be tumours in the head and neck
region, gastrointestinal cancer, patients with severe
nausea and vomiting and, according to these results,
patients with serious constipation while receiving
other forms of strong opioids. The treatment of cancer
pain in children and opioid treatment of non-malig-
nant pain may be possible future perspectives.
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