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Abstract

Introduction: nefopam is a non-opioid, centrally-
acting analgesic, frequently prescribed in France for
acute pain and postoperatively. Only intravenous
(IV) formulation is available, however the off-label
oral use is frequent in surgical and medical patients.
There is no data on the actual in-hospital
prescription preferences in French physicians
regarding nefopam. We wish to identify nefopam
prescription habits for acute and chronic pain
among hospital physicians. Methods: an online
survey was sent to physicians via professional
emails. Frequency of prescription, indication,
preferred and prescribed administration route, dose
regimen, and personal perception of the nefopam
tolerance and efficiency were examined. Results: a
total of 527 responses were analysed. Nefopam was
mostly prescribed by senior hospital physicians, for
acute pain, orally (85%), 20 mg/6h with 120 mg
maximal daily dose. For chronic pain, the oral
administration was more frequent. More than half
of prescribers considered the efficacy of the oral
route was similar to intravenous, and better
tolerated compared to intravenous administration.
Forty-eight percent of responders would change
their prescription attitude in case of oral route
approval of nefopam. Conclusion: oral prescription
of intravenous formulation of nefopam is frequent,
especially for acute pain, and has the same dose
and regimen pattern as for intravenous route.
Prescribers consider oral nefopam efficient and safe
for patients. Regulatory actions regarding the oral
nefopam prescription authorization and duration of
such prescription are needed.

Introduction

Nefopam hydrochloride is a tricyclic compound
derived from diphenhydramine and developed in
the early 1970s firstly as an antidepressant [1]. This
is a non-opioid, centrally acting drug with a profile
distinct from that of anti-inflammatory drugs,
inhibiting the reuptake of serotonin,
norepinephrine and dopamine [2]. Nefopam has
been shown to possess analgesic and

antihyperalgesic properties [3]. In France, it is
widely used as perioperative co-analgesic for
multimodal analgesia, but also in chronic pain such
as migraine, facial pain and lumbosciatica, hence
off label [4-7]. The recommended daily dose of
intravenous nefopam in a non-comorbid adult is 20
mg every 4 hours (120 mg daily) for a maximum of
28 days. Intravenous formulation of nefopam is the
only one available in France, however the off-label
oral use is frequent (up to 5/1 000 adults in general
population), both in community and inpatient
settings [7, 8]. Such practice is in sustained increase
since 2002 despite the absence of solid scientific
evidence for the oral use [9].

In the context of surgery, nefopam is used as a part
of multimodal analgesia not only perioperatively,
but also after the patient’s discharge from the
hospital [10]. Off-label in-hospital orders are
frequent, where intravenous nefopam is prescribed
as “néfopam - ampoule pour préparation injectable
- versé sur un morceau de sucre” - “nefopam - vial
for injection - give on a piece of sugar” [7], both in
surgical and medical patients for acute pain
(Annex 1 - Section 1).

In case of outpatient surgery, particularly
orthopaedics - one of the most common functional
procedures, nefopam is commonly used as
complementary postoperative analgesic. It s
prescribed at hospital before discharge, with
continuous injection of 120 mg of nefopam using an
elastomeric pump at the patient’s home, or as a
single intravenous perfusion in the evening after
discharge, made by visiting nurses [11, 12]. The oral
use of intravenous formulation is also possible,
however there is no data on such practices.
Restrictive French regulation regarding strong
opioids  prescriptions and  withdrawal of
dextropropoxyphene (weak opioid, widely
prescribed in France before 2011) from the market,
undoubtedly contributed to the growth of nefopam
use as a single analgesic or in combination with
other pain relievers [13].

Despite the increasing prescription rate of
intravenous formulation of nefopam given orally,
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there are no guidelines to formalize such attitude.
Frequent off-label use leads to heterogeneous
practices between physicians, however, there are
no data available on physicians” attitude
concerning doses, regimen, duration, security and
safety of oral prescription of this intravenous
formulation. The aim of this study was to identify
nefopam prescription preference patterns for
acute and chronic pain management in hospital
physicians.

Methods

The study was exempted from the Ethical approval
committee of our institution (Hospices Civils de
Lyon); as no patients were involved, no written
consent was necessary from the participating
practitioners.

For the purpose of our study, we developed an
online anonymous survey containing 12 items
(Annex 1 Section 2). Data collected were: practice
type, professional status, age, frequency of
prescription of nefopam, indication for
prescription, preferred (single choice) and
prescribed (multiple choice questions)
administration route, dose regimen prescribed
intravenously and orally, and personal perception
of the nefopam tolerance and efficiency (Likert-
type questions). It was an anonymous online
guestionnaire generated using SoSci Survey
tool [14] and it was available to responders
between January 2019 and March 2019.

The questionnaire was sent via professional e-mail
to all the physicians of the Hospices Civils de Lyon
(second-largest university hospital group in France,
Auvergne-Rhone-Alpes region), to all participants
of the regional congress of anesthesiology and
intensive care medicine (ICAR, 2019 edition,
Auvergne-Rhbéne-Alpes region), and to physicians-
members of the French Society for Pain Evaluation
and Management (SFETD). Inclusion criteria were
the responses from physician holding hospital
position, including residents, and from those who
prescribe nefopam. Excluded were incomplete
questionnaires.

Data were recorded and processed using
Microsoft®  Excel® 2016 (16.0.2566.1000).
Descriptive statistics were used, data was
presented as frequencies and percentage. No
sample size calculation was performed for this
survey, because we were not able to find any
relevant information on the expected prescription
rate of nefopam among in-hospital physicians. If we
consider the prescription rate at 50%, and margin
of precision at 5%, we would need to analyse at
least 385 responses to obtain a statistical power of
80% with 95% confidence level [15].

A comparative analysis was performed using x? or
Fisher test as appropriate. The Marascuilo
procedure was used to compare proportions
between groups, where a significant x? test statistic
was observed. The significance threshold was set at
p<0.05.

Results

A total of 531 questionnaires were collected within
three months. We excluded 4 questionnaires (three
were incomplete; and one reported no nefopam
use), finally 527 responses were analysed. The
response rate was 13.6%, based on the number of
e-mail addresses used (3872 unique e-mail
addresses were sent).

The majority of responders (86.7% n=457) were
from public structures - university hospitals (59.5%)
and general hospitals (27.3%); ten percent were
from private hospitals, and about 3% from the
mixed hospital-community practice. Seventy-two
percent were senior physicians. Twenty percent
(105 responders) reported daily prescription of
nefopam, and more than 50% (301) prescribed
nefopam regularly. Only 3% (16) of responders
prescribed nefopam in an exceptional manner.

Hospital practitioners prescribe nefopam mostly
for acute pain (55% for acute surgical pain and 47%
for non-surgical acute pain), chronic pain was
reported by 30% of physicians as a reason for
prescription.
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Prescribers declared that their preferred route of
administration was the oral route (47%), followed
by intravenous (29% drip perfusion and 22%
continuous perfusion), isolated intramuscular
(0.9%), and subcutaneous (0.7%) routes. In their
current practice, 68% (n=355) responders
prescribed nefopam using more than one
administration route. The oral route was chosen in
85% of cases, followed by the intravenous route
(62% for drip perfusion and 43% for continuous
administration). Intramuscular (3%) and
subcutaneous (5%) administrations were used
occasionally.

For the oral route, practitioners advised to ingest
nefopam on a piece of sugar (75%), diluted in water
(18%), or non-diluted (8%). Ten percent of
responders had no preferences regarding the
modality of oral administration. Figure 1 illustrates
nefopam prescription patterns in unit dose (A),
time interval between prescribed doses (B), and
maximal daily dose (C) for intravenous and oral
routes (Figure 1).

The most prescribed unit dose was 20 mg, both
orally and intravenously. We did not find significant
differences between prescribed unit doses
according to the practice location (teaching
hospital (p=0.47), general hospital (p=0.85), private
hospital or community (p=0.10) or the preferential
indication (acute post-operative pain (p=0.27),
acute medical pain (p=0.20) or chronic pain
(p=0.22)).

Six hours interval followed by 4 hours interval were
the most common interval between nefopam
administrations. A significant difference was found
when comparing responders who used nefopam
for chronic pain to other responders (Khi’=66.7;
p<0.0001), with the 6h interval being less used for
chronic pain (32.2% vs 47.6% p=0,031).

The distribution of prescribed maximal daily dose
was significantly different when comparing the
different modalities of practice, with the
independent  practitioners (office based)
considering 120 mg the maximal dose less often

than others (16.6%. Vs 54.3% p<0,0001). For
chronic pain prescriptions, the preferred route was
the oral route (94%), with unit doses of 20 mg every
4 (38%) to 6 (41%) hours.

Most responders considered oral nefopam as
effective as intravenous nefopam (56.2%), 17.5%
did not pronounce on this statement, while 26.3%
did not think oral nefopam was as effective as IV
nefopam. Most responders thought that oral
nefopam was better tolerated than IV nefopam
(53.2%), 16.4% did not pronounce on this
statement and 30.4% did not think so. Almost all
practitioners (91%) were aware of the bitter taste
of nefopam, and less than 10% considered the taste
as being neutral. Finally, 48.2% of responders
estimated that marketing authorization for an oral
formulation of nefopam would change their
practice.

Discussion

We report nefopam prescription habits of more
than 500 French hospital-based practitioners.
Nefopam was prescribed mostly by senior
physicians from hospitals, mostly for acute pain,
preferentially by oral route on a piece of sugar,
using a 20 mg unit dose every 6 hours with a
maximal daily dose of 120 mg. For chronic pain, the
reported frequency of administration was greater,
however the maximal daily dose remained the
same. More than half prescribers considered oral
route being as efficient as intravenous, and was
better tolerated. 48% of responders would change
their prescription attitude if an oral route of
nefopam was approved.

The current French regulation authorised only
parental route for nefopam with a recommended
regimen of 20 mg every 4-6 hours and maximal
cumulated dose of 120 mg over 24 hours. These
doses were mainly reported by responders in our
study but for the oral use, therefore off-label.
Available studies on the efficacy of orally given
nefopam are rare, and do not meet contemporary
methodology [16, 17]. One randomized study
targeting oral administration of intravenous
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formulation of nefopam for postoperative pain in
the settings of orthopaedic surgery is ongoing [18].

Given orally, intravenous form of nefopam is first
metabolized in the liver, its bioavailability is about
36+13% [19]. The maximal plasma concentration is
achieved in 90-120 min [19]. Hence, intravenous
formulation of nefopam given orally may need
dosing regimen adjustments with increased unit
dose, but such adjustments were only reported by
a minority of responders to our survey. In countries
where oral nefopam is approved, recommended
doses are: 30 to 60 mg given 3 times a day
(Belgium), and 60 to 90 mg given 3 times a day
(United Kingdom).

Most responders believed that orally given
nefopam was as efficient as intravenous, even if the
administered dose was the same (20 mg). There are
few studies comparing pharmacokinetics of oral vs
intravenous equivalent doses of nefopam [19, 20].
The presence of an active metabolite, N-desmethyl-
nefopam, which appears after the first-pass liver
metabolism, may contribute to the analgesic effect
of single dose nefopam solution administered
orally. When the effect of desmethyl-nefopam is
taken into account, the bioavailability may be
considered as 62 +23% [19]. We did not ask
physicians to give a reason for their beliefs
regarding the efficiency of the orally given
intravenous formulation. The empirical practice,
experience and examples from other intravenous
medications given orally (e.g. - oral administration
of intravenous solution of midazolam in pediatric
and geriatric patients) may contribute to such
opinions.

There is a growing use of nefopam in France, with
132% increase reported between 2007 and
2012 [21]. The French Agency for the Safety of
Health Products (ANSM) reported “frequent” oral
administration of intravenous formulation even
before 2002 [7]. Along with acetaminophen,
nefopam is the only non-opioid and non-anti-
inflammatory agent analgesic available in
France [13, 22]. Synergistic effect of orally
administered nefopam and paracetamol on surgical

pain relief was demonstrated recently in an animal
model [23], and is being tested in a phase Il
multicentre study for the office based surgery [24].
Non-available in France, an oral formulation of
nefopam (30 mg tablets) exists in several European
countries including Belgium, United Kingdom and
Germany, however no data is available on its use in
ambulatory surgery.

The tolerance data for oral nefopam are scarce.
Acute hypersensibility, psychiatric disorders,
cutaneous manifestations were more frequent
after intravenous administration, rather than
oral [7, 25]. Nefopam can cause seizures and has
antimuscarinic side effects (urinary retention,
dizziness, blurred vision, dry mouth, tachycardia).
Nefopam is contra-indicated in patients with a
history of convulsive disorders and is not
recommended for the elderly. Addiction potential
of intravenous nefopam is believed to be more
important in cases of long term administration. The
drug dependence profile of nefopam is believed to
be close to that of a psychostimulant. A recent
French study reported a moderate risk of addiction
to nefopam [26]. Addicted patients were more
likely to receive nefopam via parenteral route and
to suffer from chronic pain. Moreover, the analysis
of data on the reimbursement of nefopam in the
general population showed that one French person
out of two having a prescription for nefopam,
presented with chronic pain, which implies a long
term use of this medication.

The interest of nefopam for management of
chronic pain was already demonstrated [27, 28].
Unfortunately, we were not able to identify trials of
orally given nefopam for chronic pain. In countries
possessing oral formulation of nefopam, the only
approved indication is acute pain [29]. Despite the
lack of data, our survey showed a frequent use of
the oral route in chronic pain. Given the
widespread empirical oral use of intravenous
formulation of nefopam, there is urgent need for an
appropriate regulation, as well as clinical studies
focusing on clinical effects in patients with
persistent and chronic pain. In patients discharged
after ambulatory functional surgery, the oral
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nefopam may play an important role as co-
analgesic within the first 48 hours post-discharge,
where the pain control is not optimal in more than
20% of patients [30].

Nefopam has a unique place among non-opioid
analgesics because of its mechanism of action, and
may be combined with other pain-relievers from
the first step (acetaminophen, metamizol and non-
steroid anti-inflammatory drugs) and 2", 3" step
(weak and strong opioids) of the World Health
Organization (WHO) analgesic ladder [31]. The
absence of an appropriate oral formulation, the gap
in regulation regarding oral use of intravenous
form, and the established practice based on
empirical experience may expose both patients and
physicians to risk of errors, malpractice and abuse.

Limitations: our study has several limitations. First,
there was a low response rate. However, some
researchers have shown that lower response rate
may provide more accurate measurements
compared to surveys with higher response
rates [32]. Then, selection bias may be present,
especially since the majority of responders were
from public hospital structures. Only 3% of
responders were mixed -office based health
practitioners, who are theoretically more prone to
use the oral route of prescriptions. Prescription
patterns in outpatient settings are largely
understudied, however 86.1% of nefopam
prescribers in France are general practitioners [26].
Finally, this study was based on declarative
information. The tendencies observed here are
though consistent with French reimbursement
data [26]. To our knowledge, this survey is the first
to evaluate the habits and the opinions of hospital-
based physicians regarding nefopam
administration.

Conclusion

In-hospital oral prescription of intravenous
formulation of nefopam in France is frequent, both
for acute surgical (47%), non-surgical (55%) and
chronic pain (94%). Despite the evidence of
significantly low bioavailability of oral nefopam,

responders used the same doses and regimen as for
intravenous route. More than a half of prescribers
considered intravenous formulation of nefopam
efficient when given orally, and reported the need
for an official approval of the oral use. Regulatory
actions regarding the oral nefopam prescription
authorization and duration of such prescription are
needed, as well as well-designed randomized
studies of the effect of oral nefopam on acute
postoperative and chronic pain.

What is known about this topic

e Nefopam, a non-opioid analgesic, is widely
used in France, however only intravenous
formulation is available;

e In the current in-hospital practice an off-
label administration route - oral - s
frequent, however there is no national
recommendation on this topic.

What this study adds

e More than 500 in-hospital physicians report
their habits to prescribe nefopam,
regardless  clinical  situation,  patient
speciality or professional category;

e Inalmost half of cases intravenous nefopam
is prescribed orally - e.g. off label - in the
hospital, without taking in account
bioavailability;

e We illustrate an important problem of the
misuse of intravenous formulation of
nefopam, widely prescribed orally, because
of the absence of regulation.
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