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Suspected Respiratory Depression Associated with
Use of a Transdermal Fentanyl Patch

To THE EDITOR:

Transdermal fentanyl has been proved as being ef-
fective in the long-term management of chronic non-
cancer pain (1,2). Besides its efficacy, the transdermal
route is also safe, since with it the plasma concentration
of fentanyl can be adequately maintained at a steady
level. However, when the patch is exposed to heat, it
may lead to increased blood fentanyl levels that can
cause dangerous respiratory depression (3,4). We report
a patient who had respiratory depression suspected of
resulting from the use of a transdermal fentanyl patch
while warming his upper body with a heater.

A 60-year-old man had pain and numbness in his
back and legs secondary to lumbar canal stenosis at
the L1-S1 level for which he had previously undergone
laminotomy. Two years postoperatively, he had pain
and numbness in his legs for which he was prescribed
loxoprofen (180 mg orally), pregabalin (300 mg orally),
oxycodone (15 mg orally) and rescue oxycodone (5 mg,
2 - 3 times a day). However, despite this medication,
his visual analog scale (VAS) score for pain at rest was
82 mm. He also suffered from constipation. Therefore,
the 15 mg oral oxycodone dose was changed to trans-
dermal fentanyl (Durotep MT patch, JANSSEN, Japan;
2.1 mg every 3 days). Due to inadequate pain relief
with this dose, however, the dose of the transdermal
fentanyl patch was increased from 2.1 mg to 4.2 mg.
This led to decreased pain in his legs and an improve-
ment in VAS score for pain at rest to 55 mm. The patient
was also a known hypertensive for which he was being
medicated with the calcium channel blocker cilnidipine
(20 mg orally) for 2 years.

Three months after switching to transdermal fen-
tanyl therapy, the patient complained of difficulty in
breathing and respiratory depression when warming
his upper body with a heater and in the bath. He visited
the emergency department where he was diagnosed
with respiratory depression associated with the fen-
tanyl transdermal patch. Therefore, he was prescribed
morphine sulfate (40 mg orally) instead of the transder-
mal fentanyl patch (4.2 mg). With this, his respiratory
depression decreased, but did not completely improve.
Hence, suspecting that his difficulty in breathing was
caused by myocardial ischemia, we recommended that
he undergo coronary computed tomography, which
led to a diagnosis of 90% stenosis of the distal left cir-

cumflex coronary artery. Finally, the patient underwent
percutaneous coronary intervention with a bare metal
stent, which resulted in a decrease in his respiratory
symptoms.

Transdermal fentanyl provides sustained analgesia
for 72 hours; long-term treatment with transdermal
fentanyl is generally well tolerated, particularly in view
of the low incidence of potentially serious side effects,
such as respiratory depression (5). However, when the
patch is exposed to heat, it may lead to increased fen-
tanyl blood levels that can cause dangerous respiratory
depression (3,4). Hence, in this case, since our patient
complained of difficulty in breathing when warming
himself with a heater or while in the bath, we believed
that increased blood fentanyl levels were the cause
of his respiratory depression. Furthermore, fentanyl is
metabolized by P450 3A4, P450 3A4 inhibitors (e.g.,
ketoconazole, erythromycin and calcium blockers) and
may lead to an increase in blood fentanyl concentra-
tion (6,7). Our patient was being treated with calcium
channel blockers. Hence, it is possible that the calcium
blocker might have led to the increased fentanyl blood
concentration and respiratory depression. Although
discontinuation of fentanyl led to an improvement in
our patient’s respiratory depression, his symptoms did
not completely disappear. As demonstrated by coro-
nary computed tomography, his symptoms could also
have resulted from myocardial ischemia. Thus, our pa-
tient's respiratory difficulties probably resulted from a
combination of causes and mechanisms.
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Heart Failure Associated with Pregabalin Use

To THE EDITOR

Pregabalin is a widely used antiepileptic drug that
is also approved for the treatment of neuropathic pain.
However, pregabalin may cause some adverse events,
such as dizziness, somnolence, peripheral edema and
weight gain (1). Moreover, we previously reported
patients who developed muscle rigidity while taking
oral pregabalin (2). Pregabalin has also been reported
as causing deterioration of chronic heart failure (3-5).
We report here a patient with no previous history of
chronic heart failure who developed heart failure while
on long-term oral pregabalin.

A 64-year-old male patient who had undergone
rectal amputation 6 months previously presented with
gradual onset of pain and paresthesia in his urethra af-
ter the operation. He had been implanted with a DDD
pacemaker for complete atrioventricular block 2 years
prior to his symptoms. His cardiothoracic ratio (CTR) on
chest x-ray was 52%, with no evidence of pulmonary
congestion. Echocardiography showed normal biven-
tricular function and an estimated left ventricular ejec-
tion fraction of 68%.

The patient was prescribed loxoprofen (180 mg

orally), tramadol (100 mg orally), oxycodone (40 mg
orally) and duloxetine (40 mg orally) for the pain. He
was also prescribed pregabalin for the paresthesia, at a
dose of 150 mg orally, which is the recommended start-
ing dose based on the value of Glomerular Filtration
Rate (GFR) (his GFR at this time was 81.8 mL/min/1.73
m2). A week later, the dose of pregabalin was increased
to 300 mg/day, which resulted in a decrease in the ure-
thral pain and paresthesia.

Over a period of 3 months, however, the patient
started developing peripheral edema, with the gradual
appearance of facial edema and symptoms of volume
overload, including a weight gain of 6 kg in one week.
Hence, pregabalin was discontinued. Despite this,
however, he was admitted to our hospital in a state of
unconsciousness, with lip cyanosis, wheezing and or-
thopnea. At this time, his blood pressure was 124/66
mmHg, heart rate was 100 bpm and peripheral oxygen
saturation was 80%. Despite immediate administration
of 100% oxygen via a face mask with the maintenance
of spontaneous respiration, he continued to have dif-
ficulty breathing. Arterial blood gas analysis showed
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a pH of 7.271, arterial carbon dioxide tension of 68.9
mmHg and arterial oxygen tension (PaO2) of 35.8
mmHg. Chest X-ray demonstrated cardiomegaly (CTR
60%) with a butterfly shadow, suggestive of congestive
cardiac failure and pulmonary edema. The patient was
administered 100% oxygen via a face mask at a flow
rate of 10 L/min, and intravenous furosemide 20 mg/
day. With this therapy, he showed a good response by
the next day. Over 7 days, he lost the weight he had
acutely gained and there was an improvement in his
peripheral and facial edema and heart failure.

Pregabalin is a calcium channel blocker that binds
with high affinity to the alpha 2 delta subunits of volt-
age-gated calcium channels (6). Gong and colleagues
(7) reported that human calcium channel alpha 2 delta
MRNA subtypes have a high level of expression in the
brain, heart and skeletal muscle. Murphy and colleagues
(3) suggested a mechanism for heart failure induced by
pregabalin. They hypothesized that pregabalin binds to
the alpha 2 delta subunits of L-type calcium channels
causing potassium-evoked attenuation of calcium ion
influx, thus exerting a deleterious effect on myopathic
ventricles. They also suggested that pregabalin directly
promotes salt and water retention by the kidneys, which
may also contribute to its potential to cause congestive
heart failure (3). Our patient, who had normal biventric-
ular function and a left ventricular ejection fraction of
68%, although with a DDD pacemaker, had worsening
of ventricular function after therapy with pregabalin.
Further, pregabalin also possibly caused a deterioration
of his kidney function, resulting in his GFR of 60.1 mL/
min/1.73 m2 3 months after taking pregabalin.

We describe the development of heart failure in a
patient taking pregabalin. Although pregabalin-induced
deterioration of cardiac function has been previously re-
ported in patients with chronic heart failure, this is the
report describing pregabalin-induced heart failure in a
patient without a previous history of chronic heart failure.
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