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Aims: To study in a randomized placebo-controlled design the effi-
cacy of the antidepressant venlafaxine, a serotonin and a weak
noradrenaline reuptake inhibitor, in the treatment of atypical
facial pain (AFP). Methods: The study was a randomized, double-
blind, crossover comparison of venlafaxine and a placebo. It con-
sisted of 2 treatment periods, each of 4 weeks’ duration, separated
by a 2-week washout period. Thirty patients suffering from
chronic pain who had been diagnosed with AFP after a thorough
clinical examination were recruited. Pain intensity and pain relief
were registered at 6 visits. Anxiety, depression, and adverse effects
were recorded. Venous blood samples were collected at the end of
each treatment period for the determination of serum levels of
venlafaxine and its metabolites. Results: Twenty patients com-
pleted the trial. Eight patients discontinued because of adverse
effects and 2 patients were excluded because of noncompliance.
Two patients completed the trial but were excluded from the anal-
ysis because they experienced no pain at the baseline visit. There
was no significant difference in pain intensity reduction between
the maximum tolerated dose of venlafaxine (75 mg in most cases)
and the placebo. Pain relief was significantly greater with ven-
lafaxine than with the placebo treatment. Significantly more
escape medication was consumed during the placebo period com-
pared with the venlafaxine period. No significant correlation was
found between the serum concentration of the drug and the
response to treatment. Anxiety and depression scores did not dif-
fer between venlafaxine and placebo treatment. Adverse effects
were equally common during both treatments. Conclusion:
Venlafaxine was only modestly effective in the treatment of AFP.
J OROFAC PAIN 2004;18:131-137
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neuropathic pain, venlafaxine

chronic facial pain problem, presenting both diagnostic and

therapeutic challenges. The term AFP is used to cover cases
of chronic facial pain with unknown etiology or without a clear
organic pathology.!? A diagnosis of AFP is made only after local
orofacial, neurological, and related systemic diseases have been
ruled out.?> An overwhelming majority of AFP patients are older
women.*’ The pain is often persistent, but its intensity can vary
from mild to severe. It is described as diffuse, drawing, burning, or
stabbing pain felt in the bone or deep tissues of the orofacial
region.> Although both the etiology and the pathophysiology of
AFP are uncertain, deafferentation mechanisms associated with
peripheral nerve injury and subsequent central sensitization have
been suggested.® Recent electrophysiological studies have shown
signs of trigeminal dysfunction in the majority of AFP patients.”

g typical facial pain (AFP) has remained the most enigmatic
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Most of the findings indicate subclinical neuropa-
thy. The importance of the underlying psy-
chopathology in AFP has also been stressed.?’

Antidepressants are the most commonly recom-
mended treatment for AFP,'3# but only limited
data are available to demonstrate their effective-
ness. In an early controlled trial, Lascelles!®
demonstrated the efficacy of phenelzine, a
monoamine oxidase (MAO)-inhibitor antidepres-
sant, in the treatment of AFP. The effectiveness of
dothiepin, another antidepressant, in the treatment
of AFP was tested in a controlled study by
Feinmann et al,® but it is difficult to assess because
patients with both AFP and facial arthromyalgia
were included.

Tricyclic antidepressants (TCAs) are generally
considered the “gold standard” for the relief of
various kinds of neuropathic pain.!">!2 Their abil-
ity to inhibit the reuptake of both serotonin and
noradrenaline is thought to be responsible for their
analgesic effect.!> TCAs have also antihistaminer-
gic and anticholinergic effects, which decrease
patient compliance. Venlafaxine, an antidepres-
sant, is a serotonin and a weak noradrenaline
reuptake inhibitor, but does not significantly affect
other receptors.!* Due to these properties, ven-
lafaxine has a better adverse effect profile and thus
has been associated with a higher rate of compli-
ance than TCAs and may have a promising future
in the treatment of chronic pain.'>'¢ So far, how-
ever, only 2 controlled studies on its efficacy in
pain treatment have been published.!”!8 In the
study by Tasmuth et al,!” venlafaxine was shown
to be modestly effective in treating neuropathic
pain caused by breast cancer treatment. Sindrup et
al'® reported that venlafaxine and the TCA
imipramine have comparable efficacy in the treat-
ment of painful polyneuropathy.

Therefore, the aim of the present study was to
examine, in a randomized placebo-controlled
design, the efficacy of venlafaxine in the treatment
of AFP. The primary effect variable was the
change in mean pain intensity from baseline to the
end of the treatment period on the maximum tol-
erated drug dose.

Materials and Methods

Patients

The patients considered for this study presented
with chronic facial pain at the Departments of Oral

Diseases or Neurology at the Turku University
Hospital or at the Pain Clinic of the Helsinki
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University Hospital between 1998 to 2000. They
underwent a thorough clinical examination, com-
plemented by imaging studies and neurophysiologi-
cal studies when indicated. The diagnostic workup
of the study group included magnetic resonance
imaging of the brain in 14 cases, computed tomog-
raphy scans of the maxillary sinus in 7 cases, blink
reflex (BR) testing in 14 cases, and thermal quanti-
tative sensory tests (QSTs) of the symptomatic
trigeminal region in 2 cases. Because no clear
pathology or somatic findings explaining the facial
pain were found, the patients were diagnosed with
AFP. To be eligible for the study, AFP patients had
to estimate the intensity of their facial pain to be at
least 3 on a numeric rating scale of 0 to 10. The
patients had to be free from clinically overt car-
diac, hepatic, or renal disease. Concomitant medi-
cation with MAOQ inhibitors, drugs that are signifi-
cantly metabolized by the P4502D6 isoenzyme, or
drugs that inhibit this enzyme, was also a con-
traindication for the participation in the study.
Thirty patients met the inclusion criteria.

The study was approved by the Institutional
Ethics Committees of the Turku and Helsinki
University Hospitals and the National Agency for
Medicines. All participants gave their written
informed consent.

Study Design

The study was a randomized, double-blind,
crossover comparison of venlafaxine and placebo
(Table 1). Wyeth-Lederle, a pharmaceutical com-
pany, provided the 37.5 mg venlafaxine (Efexor)
and identical placebo capsules and performed the
randomization using computer-generated numbers.
Patients were allocated consecutively. The study
consisted of 2 treatment periods (each of 4 weeks’
duration), separated by a 2-week washout period.
During the first 2 weeks, the patients took 1 cap-
sule of venlafaxine or placebo in the evening.
During the second 2 weeks, the patients took 2
capsules, 1 in the morning and 1 in the evening.
Patients were permitted to reduce the dose to the
previous level if they experienced unacceptable
adverse effects. Compliance was monitored by
counting the capsules at the end of each treatment
period and by measuring plasma concentrations of
venlafaxine and its metabolites. Six visits were
scheduled at 2-week intervals. The randomization
code was not opened during the trial, and the data
regarding the plasma concentrations of venlafaxine
and the treatment codes were kept separate from
the investigators carrying out assessments until the
database was closed.

COPYRIGHT © 2004 BY QUINTESSENCE PUBLISHING CO, INC.
PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM
WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



Table 1  Study Design
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Week
0 2 4 Washout 6 8 10
Recordings
Pain intensity
VASpi X X X X X X
VRSpi X X X X X X
Pain relief
VASpr X X X X
VRSpr X X X X
Anxiety (STAD X X X X X X
Depression (BDD X X X X X X
Adverse effects (VAS) X X X X
Analysis
Serum venlafaxine, X X
metabolites

VAS = visual analog scale; VRS = verbal rating scale; pi = pain intensity; pr = pain relief;
STAI = State and Trait Anxiety Inventory; BDI = Beck Depression Inventory.

Nonsteroidal anti-inflammatory drugs (NSAIDs)
and paracetamol (acetaminophen) were allowed to
be used as escape medication, and their use was
recorded by the patients daily. One patient who
had used levodopa (3.5 50-mg tablets per day) and
clomipramine (10 mg per day) for a long time con-
tinued these treatments during the trial.

Outcome Measures

The patients rated their current pain intensity (pi)
on a visual analog scale (VAS), a 100-mm horizon-
tal line marked “no pain” at one end and “worst
imaginable pain” at the other, and on an 8-point
verbal rating scale (VRS) before the treatment
started and at each follow-up visit. The predefined
primary outcome measure was the change in mean
VASpi from baseline to the end of the treatment
period on the maximum tolerated drug dose. Pain
relief (pr) was estimated on the VASpr, a 100-mm
horizontal line with “not at all” at one end, and
“complete” at the other, and on a 5-point VRS.
On each visit, the State and Trait Anxiety
Inventory (STAI)' was used to measure the
patient’s anxiety. Possible scores range from 20 to
80; high state anxiety scores indicate high levels of
anxiety at the time of measurement. Depression
was assessed with the Beck Depression Inventory
(BDI).20 Possible scores range from 0 to 63, with
higher scores indicating more severe depression.

Other Measurements

At each follow-up visit, the patients were asked
about 10 adverse effects (difficulty urinating,

fatigue, appetite, nausea, dry mouth, constipation,
sweating, nightmares, headache, palpitations). The
patients also evaluated the severity of adverse
effects on a 100-mm VAS.

Analysis of Serum Concentrations of Venlafaxine

Venous blood samples were collected at the end of
the 4-week treatment period, 12 to 16 hours after
the last dose of venlafaxine or placebo was taken.
Serum levels of venlafaxine and its metabolites, O-
demethylvenlafaxine, N-demethylvenlafaxine, and
N,O-didemethylvenlafaxine, were determined by
high-performance liquid chromatography with flu-
orescence detection after extraction with solid-
phase columns.?! The sensitivity of the assay was
20 nmol/L for venlafaxine and O-demethylven-
lafaxine and 10 nmol/L for N-demethylvenlafaxine
and N,O-didemethylvenlafaxine. The measure-
ments were performed at the Department of
Pharmacology, University of Lund, Sweden.

Statistical Analysis

Statistical differences between paired data were
calculated with the Wilcoxon signed rank test. For
comparison of nonparametric data, the Mann-
Whitney test was applied. For analyzing paramet-
ric data, the Student # test was used to compare the
mean values of 2 independent groups. The differ-
ences in pain scores between treatments were ana-
lyzed by the Wilcoxon signed rank test. Carryover
effect and period effect were examined with the
Mann-Whitney test. The correlation between
plasma levels of venlafaxine and treatment effect
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| Randomization (n = 30) |

Received venlafaxine Received placebo
(h=15 (h=15)

Discontinued Discontinued
(n=4) n="1

Washout period
(1 patient excluded)

Received placebo Received venlafaxine
(h=10 (n=14)

Discontinued Discontinued (n = 2)
(h="1 1 patient excluded

Washout period

Completed the trial (n = 20)
Excluded from analysis (n = 2)

| Study group (n = 18) |

Fig1 Study flow diagram.

was assessed with the Spearman rank correlation.
Significance was set at P < .05.

Results
Patient Characteristics

Thirty patients were enrolled in the study (Fig 1).
Twenty patients completed the trial. Data regard-
ing 2 patients who were pain-free at the time of
the first visit were excluded from the analysis. The
study group thus consisted of 18 patients, 6 men
and 12 women, with a median age of 52 years
(range 38 to 66 years). The mean duration of the
pain was 4 to § years (range from 1 year to more
than 10 years). The pain was reported to be con-
stant or daily by 17 patients. All patients had
received many types of treatments including dental
treatments, antibiotics, maxillary sinus procedures,
nerve blockades, and different types of physical
treatments, all with little or no effect. Six patients
had tried NSAIDs, and 13 patients had taken
antidepressants (mainly amitriptyline). Seven
patients had been prescribed carbamazepine, 4 had
been prescribed gabapentine, and 1 had been pre-
scribed levodopa. Two patients who were on
amitriptyline were withdrawn from this medica-
tion by undergoing a washout period of 2 weeks
before entering the study.
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Seventeen patients could increase the dose of
venlafaxine to 75 mg; 1 patient remained on 37.5
mg. During placebo treatment, all patients
increased the dose to 2 capsules per day. There
was no carryover effect or period effect.

Eight patients discontinued use of the medication
because of adverse effects (6 while on venlafaxine, 2
on placebo). The reasons given for discontinuation of
venlafaxine were nausea (5 patients) or fatigue (1
patient). Three of these patients discontinued use of
medication soon after starting it, the other 3 during
the third week on the medication. One of the patients
discontinued using the placebo because of rash on
the second day on the medication, the other because
of dizziness during the third week. Two patients were
dropped from the study because of noncompliance: 1
patient withdrew during the washout period because
of poor response to venlafaxine, the other was
excluded from the study because of noncompliance
during the second part of the trial (Fig 1). There were
no significant differences in the characteristics of
these patients and their pain compared to those com-
pleting the study. Based on the capsule count, com-
pliance was excellent among the patients who com-
pleted the trial.

Primary Outcome Measure

There was no significant difference between ven-
lafaxine and the placebo (P = .64) in pain intensity
reduction from baseline to the end of the treatment
period on the maximum tolerated dose (Table 2).
The mean pain intensity (= SD) at baseline, at 2
weeks, and at 4 weeks with either venlafaxine or
the placebo is presented in Fig 2.

Secondary Outcome Measures

Table 2 summarizes the results concerning changes
in pain intensity and experienced pain relief for the
study population on the maximum tolerated dose.
There was no significant difference between VRSpi
scores during the venlafaxine treatment and VRSpi
scores during the placebo treatment (P = .65). The
difference in pain relief between venlafaxine and
placebo did not reach statistical significance when
estimated on VASpr (P = .079), but the difference
in VRSpr scores between the groups was signifi-
cant (P = .010). STAI and BDI scores did not differ
significantly between the venlafaxine and placebo
treatments (Table 2).

The amount of escape medication taken during
the last week of each treatment period was signifi-
cantly higher during the placebo period than dur-
ing the venlafaxine period (P = .014).
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Table 2 Summary of Results (Means with Ranges) Concerning Changes in

Pain Intensity, Mood, and Experienced Pain Relief

Venlafaxine treatment

Placebo treatment

Baseline 4 wk Baseline 4 wk
Test (range) = Mean Range Mean Range Mean Range Mean Range P*
VASpi (0-100) 42 16-94 34 0-71 45 21-98 47 13-81 .64
VRSpi (0-7) 35 1-6 33 0-5 39 06 &9 1-5 .65
VASpr (0-100) 25 0-80 12 0-66  .079
VRSpr (0-4) 09 0-3 0.8 0-1 .010
STAI (20-80) 42  20-66 40 26-64 42 28-60 43 27-62 .75
BDI (0-63) 12 1-24 ¢ 1-32 11 1-29 11 0-25 .16

Data are presented for the 18 patients included in the study group.
*Venlafaxine versus placebo; P < .05 was considered significant.

VAS = visual analog scale; VRS = verbal rating scale; pi = pain intensity; pr = pain relief; STAI = State and

Trait Anxiety Inventory; BDI = Beck Depression Inventory.

Adverse Effects

Adverse effects were equally common during the
venlafaxine and placebo periods, but patients
experienced more severe sweating and dryness of
the mouth during venlafaxine use than during
placebo use (Table 3).

Serum Concentration

The median serum concentrations (with ranges)
were 56 nmol/L (0 to 380 nmol/L) for venlafaxine,
393 nmol/L (119 to 815 nmol/L) for O-demethyl-
venlafaxine, 0 nmol/L (0 to 214 nmol/L) for N-
demethylvenlafaxine, and 92.5 nmol/L (23 to 274
nmol/L) for N,0O-didemethylvenlafaxine. No
significant correlation was found between the
serum concentrations of venlafaxine and its main
metabolite O-demethylvenlafaxine and the res-
ponse to treatment. Two patients were slow
hydroxylizers of venlafaxine and had venlafaxine:
O-demethylvenlafaxine ratios of 1.1 and 1.7. The
former patient responded well to venlafaxine
treatment and experienced increased pain with
placebo treatment. The latter had no relief on
either treatment.

Discussion

The present study failed to show any statistically
significant difference between venlafaxine and
placebo in the ability to relieve AFP when the
change in mean pain intensity from baseline to the
end of the treatment period was used as the pri-
mary effect variable. Most of the secondary out-
come measures also did not differ significantly
between the treatments. VRSpr scores as well as

100
90 ® Placebo

m Venlafaxine

80

70

60

VASyi

50 -
40
30

20
10

Baseline Week 2 Week 4

Fig 2 The mean (+ SD) pain intensity during treatment
with either venlafaxine or the placebo at baseline, 2
weeks, and 4 weeks.

the use of escape medication indicated, however,
statistically significant differences between the
treatments in favor of venlafaxine. Scales measur-
ing pain relief have been reported to be sensitive to
small reductions in pain, and thus would seem to
be more sensitive to treatment differences than
pain intensity scales.??

The clinical ability of venlafaxine to alleviate
AFP seemed only modest. Recently, it has been
suggested that a reduction of approximately 30%
of pain intensity or a category rating of “much
improved” would imply a clinically meaningful
improvement.?3 In the present study, only 3
patients had a 30% pain intensity reduction; 1 of
these patients rated pain relief as much improved,
but none had complete relief.
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Table 3 No. of Patients Reporting Adverse
Effects on the Maximum Dose and Their Severity
on a VAS (0-100) Scale

Venlafaxine Placebo
Symptom n  Mean VAS n  Mean VAS
Difficulty urinating 9 6 6 4
Fatigue 18 47 17 50
Loss of appetite 15 18 14 17
Nausea 12 13 11 11
Dry mouth 12 32* 12 21
Constipation 11 11 10 9
Sweating 18 50* 18 28
Nightmares 1 12 9 9
Headache 18 42 17 47
Palpitations 14 10 13 14

Data are presented for the 18 patients included in the study group.
*The difference between the mean VAS with venlafaxine and the mean
VAS with placebo was statistically significant for dry mouth (P = .033)
and for sweating (P = .002).

There are several possible explanations for the
modest pain relief received with venlafaxine in the
present study. The low total dose of venlafaxine
used in the present trial may be the most important
factor. At lower doses, venlafaxine acts primarily
to inhibit serotonin reuptake; its noradrenergic
effects appear at higher doses.'5>162* Venlafaxine
could thus be more effective in pain relief at higher
doses.’® A recent randomized clinical trial (RCT)8
on venlafaxine in painful polyneuropathy showed
better results than the present study with a higher
dose of venlafaxine. In that study daily doses of
225 mg probably provided high enough serum con-
centrations of venlafaxine and its metabolites for
the inhibition of both serotonin and noradrenaline
reuptake. The number needed to treat (NNT) for 1
patient to obtain at least moderate pain relief with
venlafaxine was 5.2 whereas it was 2.7 for
imipramine. The lowest (ie, the best) NNT value
that has been achieved in previous studies in the
treatment of neuropathic pain is 1.4, which was
achieved with optimum doses of TCAs.!? The high
number of patients discontinuing the trial because
of adverse effects might have rendered the use of
any higher doses difficult in the present study.
Nausea, a typical adverse effect of drugs that
increase serotonin levels,?> was the most frequent
adverse effect leading to discontinuation.

To ensure adequate sensitivity of the present
study, we tried to include only patients reporting
at least moderate pain intensity (VASpi = 3 on a
scale of 1 to 10). However, on the first visit, the
baseline VASpi for patients completing the trial
ranged from 0 to 9, with a mean value of 3.8. In
addition to the 2 patients who were pain-free at
baseline and were excluded from further analysis,
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8 patients had a baseline VASpi < 3. This,
together with the small sample size, might have
decreased the sensitivity of the present trial.?®

The possible heterogeneity of the AFP diagnosis
may also be a problem. Being aware of this, a care-
ful diagnostic workup, including imaging and neu-
rophysiological studies in many cases, was per-
formed before patients were diagnosed in the
present study with AFP. However, heterogenous
patients with varying pathophysiological mecha-
nisms may be diagnosed with AFP.3 There are no
unified, clearly defined diagnostic criteria for
AFP.> The working criteria used in the present
study followed those presented by Pfaffenrath et
al' and Woda and Pionchon,? with the exception
that some patients showed signs of subclinical neu-
ropathy, as indicated by subtle changes in clinical
sensory tests (2 cases), abnormal BR test results (2
patients with an abnormal afferent pattern of the
BR and 2 with abnormal habituation), or signs of
small-fiber dysfunction in QSTs (2 patients). Brain
imaging studies showed normal findings in all
these cases. This is in accord with a recent electro-
physiological study of AFP patients.” In that study
the BR test was found to be more sensitive than
conventional brain imaging studies in revealing the
subtle pathology of the trigeminal nerve. The BR
test provided evidence of the role of neural mecha-
nisms in AFP. In the present study, both patients
with an abnormal BR, and thus presumably with
clear neuropathy, had good pain relief.

Patients with AFP are generally considered diffi-
cult to treat.’:3 All earlier treatment efforts had
failed to produce essential symptom alleviation for
the present patients. There were only 2 patients
who had no earlier trials with drugs used to treat
neuropathic pain.

Median serum concentrations of venlafaxine
and its metabolites were similar to those in an ear-
lier controlled trial in which 75 mg of venlafaxine
was used for pain relief.!” In that study, poor
responders were found to have low venlafaxine
concentrations whereas in the present study there
was no correlation between venlafaxine serum
concentrations and response to treatment. This
lack of correlation may reflect the diagnostic prob-
lems and the possible heterogeneity of AFP.

Exaggerated responses to drugs and noncompli-
ance with prescribed treatment have been associ-
ated with AFP patients.? These were also problems
in the present study; about one fourth of the
patients withdrew from the study because of
adverse effects, but one fourth of the withdrawals
occurred during the placebo period. The number of
adverse effects reported by the patients completing
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the study was very high, but interestingly, adverse
effects were equally common during the treat-
ments. It is difficult to estimate the actual tolerabil-
ity of venlafaxine in pain treatment based on the
present findings.

In conclusion, the effect of venlafaxine on AFP
was only modest in terms of both statistical and
clinical significance, and adverse effects were fre-
quent. However, the result was achieved in a rela-
tively small study with limited statistical power
and with small doses of venlafaxine. This may sig-
nify that AFP patients, especially those who can
tolerate higher doses of venlafaxine, may experi-
ence clinically meaningful pain relief. In the future,
modern diagnostic methods may help to clarify the
pain mechanisms in individual patients and lead to
more carefully targeted treatment options for AFP.
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