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Efficacy of Milnacipran in Patients with Fibromyalgia
R. MICHAEL GENDREAU, MICHAEL D. THORN, JUDY F. GENDREAU, JAY D. KRANZLER, SAULO RIBEIRO,
RICHARD H. GRACELY, DAVID A. WILLIAMS, PHILIP J. MEASE, SAMUEL A. McLEAN, and DANIEL J. CLAUW
ABSTRACT. Objective. Fibromyalgia (FM) is a common musculoskeletal condition characterized by widespread
pain, tenderness, and a variety of other somatic symptoms. Current treatments are modestly effective. Arguably, the best studied and most effective compounds are tricyclic antidepressants (TCA).
Milnacipran, a nontricyclic compound that inhibits the reuptake of both serotonin and norepinephrine, may provide many of the beneficial effects of TCA with a superior side effect profile.
Methods. One hundred twenty-five patients with FM were randomly assigned in a 3:3:2 ratio to
receive milnacipran twice daily, milnacipran once daily, or placebo for 3 months in a double-blind
dose-escalation trial; 92% of twice-daily and 81% of once-daily participants achieved dose escalation to the target milnacipran dose of 200 mg.
Results. The primary endpoint was reduction of pain. Both the once- and twice-daily groups showed
statistically significant improvements in pain, as well as improvements in global well being, fatigue,
and other domains. Response rates for patients receiving milnacipran were equal in patients with and
without comorbid depression, but placebo response rates were considerably higher in depressed
patients, leading to significantly greater overall efficacy in the nondepressed group.
Conclusion. In this Phase II study, milnacipran led to statistically significant improvements in pain
and other symptoms of FM. The effect sizes were equal to those previously found with TCA, and
the drug was generally well tolerated. (J Rheumatol 2005;32:1975–85)
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Fibromyalgia (FM), also known as fibromyalgia syndrome,
is a common systemic disorder estimated to affect 2% to 4%
of the population, second in prevalence in rheumatologic
practice to osteoarthritis1,2. While considerable disagreement exists regarding its etiology and diagnosis, there is
increasing evidence and acceptance that FM is indeed a
medical problem reflecting a generalized heightened perception of sensory stimuli leading to a condition of chronic,
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tion that common somatic syndromes such as irritable bowel
syndrome, tension and migraine headache, and temporomandibular syndrome share overlapping symptom expression and underlying mechanisms with FM5-8.
In 1990, the American College of Rheumatology (ACR)
established classification criteria that have standardized
research of FM1. These criteria require that an individual
have both chronic widespread pain involving the axial
skeleton and all 4 quadrants of the body as well as the presence of 11 of 18 tender points on examination1. Although
pain and tenderness are the defining features of this illness,
individuals who fulfill these criteria commonly suffer a
variety of other symptoms including fatigue, sleep disturbances, migraine or tension headaches, irritable bowel
symptoms, and changes in urinary frequency. Although
there is controversy about the terms used to describe this
constellation of symptoms and whether these are “real diseases,” they are extremely common and in many cases are
refractory to presently available treatments3.
A broad array of medications has been used to treat FM,
including antidepressants, anticonvulsants, antispasticity
agents, anxiolytics, sedatives, and opioids, with varying
degrees of success9. Nonsteroidal antiinflammatory drugs
(NSAID) and acetaminophen have also commonly been
used, although there is little evidence of peripheral damage
or inflammation in FM10,11. Unfortunately, while there are
many potential medication options, few pragmatic clinical
trials have been performed to inform clinician and patient
decision-making. That there are no drugs currently approved
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by the US Food and Drug Administration for use in FM
emphasizes the urgent need for more clinical trials of promising medications.
Of all medication options in FM, tricyclic antidepressants
(TCA) have the most evidence for treatment efficacy, and
are the cornerstone of most treatment paradigms12. These
medications block the reuptake of both serotonin and norepinephrine13, and are believed to decrease pain by modulating pain processing in the spinal cord14. Because TCA have
many potential side effects, selective serotonin reuptake
inhibitors (e.g. fluoxetine) have been tried in FM, but have
not been found to be effective pain medications15,16. This
has led to the belief that the blockade of both serotonin and
norepinephrine (dual reuptake inhibition) is needed for efficiacy in pain reduction, a belief supported by the positive
results of phase II studies of duloxetine in FM17.
Milnacipran is a well characterized small molecule that,
in a manner similar to duloxetine, functions as a selective
reuptake inhibitor of both serotonin and noradrenaline18.
However, milnacipran is unique in its preference toward
norepinephrine reuptake inhibition, and also binds to
NMDA receptors18. Unlike the TCA, milnacipran does not
interact with histaminergic or muscarinic receptors or sodium channels, and thus lacks many side effects of TCA19.
The safety of milnacipran has been established in clinical
trials and in its use as an approved antidepressant in 30
countries. However, no randomized clinical trials have evaluated the analgesic properties of milnacipran.
We evaluated the overall analgesic efficacy and safety of
milnacipran in a sample of patients with FM. The primary
endpoint was improvement in pain. Secondary objectives
included assessment of the influence of dosing strategy
(BID versus QD) and the effect of milnacipran on other
symptoms of FM including fatigue, mood, physical function, and sleep disturbances.
This report includes data republished with permission
from a report entitled, “A double-blind placebo-controlled
trial of milnacipran in the treatment of fibromyalgia” (Hum
Psychopharmacol 2004;1:S27-35. Copyright John Wiley
and Sons)20.
MATERIALS AND METHODS
Participants. Fourteen sites with extensive FM experience participated in
the trial. The outpatient protocol for 12 sites was approved by a central
institutional review board (Western Institutional Review Board). The
remaining 2 centers were approved by local boards.
The screening assessment included a medical and psychological history, physical and laboratory examinations, and the Mini International
Neuropsychiatric Interview (MINI)21. Patients were eligible for the study if
they were aged between 18 and 70 years, met the ACR 1990 research criteria for FM, and reported a pain score ≥ 10 on a 20-point logarithmic pain
scale (Gracely scale) at the time of the baseline assessment. In addition,
patients had to be willing to use a contraceptive (if female) and to withdraw
from all central nervous system-active therapies. Exclusion criteria included psychosis; active suicidality; alcohol or substance abuse; concurrent
autoimmune, inflammatory, infectious, or malignant disorder; known sleep
apnea or prostatic hypertrophy; and abnormal baseline liver or kidney func-

tion tests. After giving informed consent, patients taking antidepressants,
antiepileptics, centrally-acting muscle relaxants, hypnotics, and opioids
and their derivatives were required to discontinue their medications over a
period of one to 4 weeks. Stable doses of NSAID, aspirin, and acetaminophen were allowed during the study.
Study design and procedures. The study was a 3-month, randomized, double-blind comparison of milnacipran to placebo. Patients were allowed to
escalate up to 200 mg milnacipran daily, or to their maximum tolerated
dose. In addition, patients were randomized to receive their study drug
either in one daily dose (QD) or 2 divided doses (BID). As summarized in
Figure 1, the study design involved 4 phases: screening and washout, baseline assessment, dose escalation, and stable-dose phase. This was a short
term, acute discontinuation trial; subjects were not followed after the trial
concluded, and the data presented cannot be extrapolated to longterm
effects.
For most patients, the screening and washout phase (if necessary) lasted for 2 weeks prior to randomization into a study group. Patients who were
taking fluoxetine upon enrollment completed a washout phase of 4 weeks
before being randomized into a study group. Per study guidelines, data collection began at the start of the baseline phase, after study subjects completed the washout phase. During the 2-week baseline phase, patients
recorded their level of pain on electronic diaries (e-diaries). During the
dose escalation phase, patients began taking study medication after being
randomized to one of three arms. Weekly dose increased if the patient did
not experience dose limiting side effects. If side effects developed, dose
was reduced to that which was tolerated previously. The stable-dose phase
was an 8-week period during which patients took medications at the final
dose achieved (either 200 mg or the maximum tolerated dose).
After 2 weeks of baseline assessments, patients entered the third phase.
Randomized assignment allocated each patient to one of 3 study arms:
placebo, single daily dosing of milnacipran (QD), or twice daily divided
dosing of milnacipran (BID). Randomization was performed by an independent contract research organization that generated randomization
assignments and packaged drug in a block size of 8, in a ratio of 3:3:2 for
QD:BID:placebo. An automated telephone response system operated by the
same firm performed the patient treatment assignments using the previously generated randomization table. QD patients received milnacipran as a
single dose taken with the morning meal and a placebo with the evening
meal. BID patients received milnacipran as a divided dose with the morning and evening meals. Placebo-treated patients received morning and
evening placebo capsules. All capsules were visually identical, and patients
and investigators remained blinded to patients’ treatment allocation. At the
beginning of the escalation phase, all patients were instructed to take capsules with morning and evening meals for the first week, after which they
should telephone the study center to report dose-limiting side effects (see
Figure 1). At each telephone call, the center advised them to maintain the
current dose, discontinue from the trial, or escalate to the next higher dose.
Patients not experiencing dose-limiting toxicity continued escalating for 3
weeks until they reached a target dose of 200 mg daily, either once or twice
daily, or placebo as randomized. Patients who could not tolerate dose escalation maintained the maximum tolerated dose of 25 mg, 50 mg, or 100 mg
for the remainder of their 12 weeks of treatment. Final efficacy assessments
were made at the termination visit, and the study medication was discontinued following 12 weeks of drug treatment.
Blinding was rigorously maintained, as all patients took capsules morning and evening that were visually identical. There were no assessments or
trial procedures that might have led to accidental unblinding.
Patient-reported outcome measures. Patients reported outcomes during the
baseline and remaining study phases using multiple domains and methods.
Three scales were used to assess pain: the Short-Form McGill Pain
Questionnaire22, the visual analog scale (VAS), and an Anchored
Logarithmic Scale developed by Gracely and Kwilosz23. The Short-Form
McGill Pain Questionnaire is a commonly used pain scale that can be used
to assess different components of the experience of pain22. The VAS con-
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Figure 1. The schedule of milnacipran dosing and study activities. BID: twice daily dosing, QD: once daily dosing, BL: baseline phase, DE: dose escalation phase, TX: treatment phase, or stable-dose phase.

sisted of a simple 100 mm line with endpoints of “no pain” and “very
severe pain” on which patients indicated symptom intensity. The Gracely
scale was developed to account for the inherent logarithmic expression of
many sensory responses. Like the VAS, the Gracely scale uses descriptive
anchors spaced along the length of the scale. However, the Gracely scale
allows one to measure changes in intensity over 2 logs, i.e., a 100-fold
change in intensity. It is estimated that a decrease in 3.3 units in the Gracely
scale corresponds to a 30% decrease in pain scores as measured by standard
linear VAS, and 4 units in the Gracely scale corresponds to 50% decrease

(unpublished observations).
Palm© based electronic diaries (e-diaries) were provided to all patients
for the length of the study for the purpose of recording symptoms on a
“real-time” basis. Patients were asked to rate their pain using the Gracely
scale every morning (24-hour recall interval), every week (7-day recall
interval), and in response to 4 to 6 prompts given randomly interspersed
over the waking hours. These prompts were initiated by a sound cue from
the diary, which could be terminated by entering a value for pain and/or by
silencing the device. Real-time e-diaries were used because they eliminate
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the bias involved in asking individuals to recall symptoms, and they
improve compliance by prompting and time-date stamping each
response24. Therefore, pain measures obtained from e-diaries were chosen
to be the primary dependent variable for the measurement of pain improvement. In addition, patients also completed traditional paper assessments of
pain and other measures at their monthly clinic visits.
At the end of the study, each patient was asked to complete the Patient
Clinical Global Impression of Change, with queries about the status of
his/her FM compared to the baseline assessment. Patients were asked to
rate the change in their condition on a scale of 1 to 7, where 1 was “very
much improved,” 4 was “unchanged,” and 7 was “very much worse.”
Additional assessments included the Fibromyalgia Impact Questionnaire
(FIQ)25, the Medical Outcomes Study Short Form-36 (SF-36)26, the
Jenkins sleep scale27, and the Arizona Sexual Experiences Scale (ASEX)28.
Sleep quality and quantity and quality of life were assessed both by ediaries and by paper inventories. Adverse events and vital signs (temperature, standing and supine blood pressure, and pulse rates) were reported
during monthly clinic visits.
Statistical analysis. The primary efficacy measure was the change of average daily pain scores recorded in the e-diary, comparing the final 2 weeks
of the trial to the 2-week baseline period. A weekly average pain score was
also calculated for each patient using the random-prompt pain score report,
the daily recall pain score report, and the weekly recall diary pain score
report. In addition to assessing the mean reduction in pain by treatment
group, a binary responder analysis (using both a 30% and 50% reduction in
pain as a definition of response) was also performed29.
In an attempt to establish preexisting signs and symptoms, an FM signs
and symptoms inventory was collected at the screening visit. Adverse
events reported by study site were translated to preferred terms using a
MedDRA dictionary30. Each individual adverse event was counted only
once on the basis of the maximum intensity recorded, regardless of the
number of times the patient reported the event.
Sample size calculations were performed assuming the 3:3:2 treatment
allocation ratio, and assuming that roughly 50% of patients randomized to
a milnacipran arm would escalate to the high-dose level. For planning purposes, the projected mean change in weekly average pain scores (calculated using either the daily or weekly pain score recorded on the e-diary) over
baseline was assumed to be –20% for milnacipran and –4% for placebo.
Last observation carried forward coupled with an intent-to-treat approach
was used in all analyses other than the completer analyses. In the results,
completer analyses are explicitly identified when performed. Continuous
variables are analyzed with Student’s t test while categorical endpoints are
analyzed with Fisher’s exact test. Nominal p values are displayed — each
statistical hypothesis is assumed to be independent.

RESULTS
Study patients and demographics. A total of 184 patients
were screened for inclusion in the study. Of these, 125
patients were enrolled in the study between March 20, 2002,
and December 10, 2002, and then randomized to one of 3
treatment groups: milnacipran QD (46 patients), milnacipran BID (51 patients), or placebo (28 patients). Patient
demographics are summarized in Table 1.
Table 1 indicates that subject demographics were similar
between groups, with the exception of the prevalence of
comorbid depression. Mean ages were similar among treatment groups, ranging from 46.2 to 48.0 years. The majority
of patients in each treatment group were female (96% to
98%) and Caucasian (79% to 89%). The mean duration of
FM ranged from 3.8 to 4.3 years among the 3 treatment
groups. Most patients had experienced multiple treatment

modalities prior to enrollment in the study, the most common being exercise (62%), hot-cold packs (60%), massage
(50%), physical therapy or rehabilitation (34%), chiropractic treatment (30%), dietary changes (26%), and acupuncture and meditation (18% each). Eleven percent (11%) of
patients had received psychotherapy, 9% stress management, and 5% psychiatric treatments.
Compliance and early terminations. Patient disposition is
summarized in Figure 2. Seventy-two percent of enrolled
patients completed the study, with no significant differences
in dropout rates among the 3 groups (30.4%, 27.5%, and
25.0% in the milnacipran QD, milnacipran BID, and placebo groups, respectively). The most frequent reasons for discontinuation in the overall population were adverse events
(14.4%) followed by therapeutic failure (8.8%; see below
for detailed adverse event data). Among individuals who
completed the trial, 95% of placebo, 81% of QD, and 92%
of BID participants achieved dose escalation to the maximum dose of 200 mg. The mean daily dose of milnacipran
was 174 mg in the QD participant group and 191 mg in the
BID group.
Efficacy results: pain. As described above, information
regarding patients’ pain experience was collected using both
electronic, real-time assessments and more traditional written recall measures. The primary outcome measure chosen a
priori was the 2-week average daily pain score collected
from the e-diary morning report. Secondary pain outcomes
included changes in weekly pain score collected electronically, daily and weekly recall paper VAS and Gracely scales,
and the McGill Present Pain Score (Table 2).
Binary responder analyses were also performed; these
analyses classify patients into dichotomous groups of “pain
responders” or “nonresponders” and were designed to detect
clinically meaningful differences rather than merely statistically significant changes. However, such groupings depend
on the use of potentially contentious criteria for determining
responder threshold, and partial responses can be missed in
the analysis if the threshold is set too high. In this trial, 2 different methods were used to define “pain responders”: a
30% improvement in pain score and a 50% improvement in
pain score over baseline. As described above, for Gracely
scale measurements, a decrease of ≥ 3.3 units defined a
30% “responder,” and a decrease of ≥ 4 units defined a 50%
“responder.”
As shown in Table 2, BID milnacipran was a more effective analgesic than QD milnacipran. Improvements in pain
reached statistical significance for BID milnacipran on 9 of
the 13 pain measures collected, whereas QD milnacipran
results reached significance on none of the measures.
Results also suggested that pain measures with longer recall
(i.e., weekly electronic diary vs daily electronic diary)
showed more significant improvements than measures collected in real-time or with shorter recall intervals.
Because we anticipated a differential response to therapy
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Table 1. Demographics for patients receiving placebo or milnacipran dosed once daily (QD) or twice daily (BID).
Characteristic

Milnacipran BID,
n = 51

Age, yrs
Mean
47.4
SD
11.6
Minimum/maximum
20.0/68.0
Sex (%)
Male
1 (2)
Female
50 (98)
Race (%)
Caucasian
42 (82)
African American
3 (6)
Hispanic
5 (10)
Asian
0 (0)
Other
1 (2)
Duration of FM, yrs since diagnosis
Mean
4.0
SD
3.8
Minimum/maximum
0.1/18.0
Comorbid depression (%)
8 (16)

Milnacipran QD,
n = 46

Placebo,
n = 28

Total,
n = 125

46.2
12.2
19.0/69.0

48.0
8.4
24.0/63.0

47.0
11.1
19.0/69.0

1 (2)
45 (98)

1 (4)
27 (96)

3 (2)
122 (98)

41 (89)
1 (2)
4 (9)
0 (0)
0 (0)

22 (79)
1 (4)
3 (11)
1 (4)
1 (4)

105 (84)
5 (4)
12 (10)
1 (1)
2 (2)

4.3
4.8
0.1/21.3
3 (7)

3.8
3.7
0.1/12.2
9 (32)

4.1
4.2
0.1/21.3
20 (45)

Figure 2. Number of patients screened and randomized into study groups; and number of patients reporting therapeutic failure, adverse events, or other issues at study Weeks 4, 8, and 12. Mil: milnacipran, Pl: placebo.
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Table 2. Analyses of pain measures (intent to treat analyses using last observation carried forward method). A.
Continuous pain measures, or mean change in pain measures from baseline less placebo change. B. Dichotomous
pain measures, or the proportion of “responders” for each assessment.
A.

Milnacipran BID,
n = 51 [p]

Milnacipran QD,
n = 46 [p]

Placebo Score Change
from Baseline, n = 28

Daily E-diary pain scores (0–20)
Weekly E-diary pain scores (0–20)
Paper Gracely pain scores (0–20)
Paper VAS pain scores (0–10)
McGill present-pain intensity (0–10)

–3.0 ± 3.5 [0.191]
–3.1 ± 3.5 [0.025]
–4.7 ± 4.8 [0.010]
–2.5 ± 2.8 [0.030]
–2.2 ± 2.7 [0.023]

–2.2 ± 3.2 [0.635]
–2.5 ± 3.9 [0.139]
–2.9 ± 4.8 [0.317]
–2.0 ± 3.2 [0.180]
–1.4 ± 3.2 [0.315]

–1.86 ± 3.74
–1.14 ± 3.79
–1.7 ± 4.1
–0.9 ± 2.9
–0.6 ± 2.7

BID, n = 51 (%) [p]

QD, n = 46 (%) [p]

Placebo, n = 28 (%)

18 (35) [0.125]
18 (35) [0.066]

10 (22) [0.772]
10 (22) [0.546]

5 (18)
4 (14)

20 (39) [0.023]
19 (37) [0.040]

13 (28) [0.255]
10 (22) [0.550]

4 (14)
4 (14)

23 (45) [0.007]
19 (37) [0.040]

16 (35) [0.183]
13 (28) [0.250]

5 (18)
4 (14)

20 (39) [0.136]
15 (29) [0.595]

16 (35) [0.297]
12 (26) [0.783]

6 (21)
6 (21)

B.
Daily E-diary proportion of responders
30% pain reduction (≥ –3.3 units)
50% pain reduction (≥ –4.0 units)
Weekly E-diary proportion of responders
30% pain reduction (≥ –3.3 units)
50% pain reduction (≥ –4.0 units)
Paper Gracely pain scores
30% pain reduction (≥ –3.3 units)
50% pain reduction (≥ –4.0 units)
Paper VAS pain scores
30% pain reduction (≥ –3.3 units)
50% pain reduction (≥ –4.0 units)

in depressed and nondepressed patients, further analyses
were performed examining this issue. MINI results were
used for identifying the presence of comorbid depression.
As noted, randomization did not equally distribute
depressed individuals among the 3 groups. The rate of
comorbid depression for those randomized to BID milnacipran was 16%, for QD milnacipran 7%, and for placebo
32%. Thus, as a percentage of participants, more placebo
patients had comorbid major depression disorder than either
milnacipran group.
Statistically greater improvements in pain reduction were
seen in nondepressed patients versus depressed patients
treated with milnacipran. However, this difference did not
occur because milnacipran was more effective among nondepressed patients, but rather because the placebo response
rate was considerably higher among depressed patients. This
is exemplified in Table 3, which presents the results of a

binary responder analysis for BID milnacipran using e-diary
assessment data. In response to placebo, 44% of depressed
patients (vs 0% of nondepressed patients) reported a 50%
reduction in pain on daily assessments, and 33% of
depressed patients (vs 5% of nondepressed patients) reported a 50% reduction in pain on weekly assessments. Similar
findings were noted for other pain measures, as well as for
most other outcomes (data not shown).
Table 4 shows the same continuous pain measures as
Table 2, but for nondepressed participants only. As would be
expected from the different placebo response rates, there
were significantly greater decreases in pain score between
treated and placebo participants in this nondepressed subset
as compared to the total group.
Efficacy results: other measures. Patients’ global assessment
of their clinical improvement during the trial was an important secondary outcome measure. Among individuals who

Table 3. 50% pain responders* taking milnacipran BID by baseline major depressive episode (MDE) status
(intent to treat analyses using last observation carried forward method).

Daily E-diary 50% pain reduction
Milnacipran BID
Placebo
Weekly E-diary 50% pain reduction
Milnacipran BID
Placebo

All Patients,
n (%) [p]

MDE Patients,
n (%) [p]

Non-MDE Patients,
n (%) [p]

18 (35) [0.066]
4 (14) —

2 (25) [NS]
4 (44) —

16 (37) [0.001]
0 (0) —

19 (37) [0.040]
4 (14) —

3 (38) [NS]
3 (33) —

16 (37) [0.012]
1 (5) —

* ≥ 4.0 unit reduction on Gracely pain scale.
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Table 4. Continuous pain measures (nondepressed FM patients only). Intent to treat analyses using last observation carried forward method. Mean change from baseline in pain measures less placebo change.

Daily E-diary pain scores (0–20)
Weekly E-diary pain scores (0–20)
Paper Gracely pain scores (0–20)
Paper VAS pain scores (0–10)
McGill present-pain intensity (0–10)

Milnacipran BID,
n = 43 [p]

Milnacipran QD,
n = 43 [p]

Placebo Score Change
from Baseline, n = 19

–3.0 [0.013]
–3.1 [0.001]
–4.7 [0.002]
–2.5 [0.006]
–2.0 [0.014]

–2.2 [0.081]
–2.4 [0.018]
–2.5 [0.110]
–1.8 [0.092]
–1.2 [0.192]

–0.94
–0.23
–0.7
–0.4
–0.1

completed the trial, those who received either BID or QD
milnacipran were significantly more likely than those who
received placebo to rate themselves as improved (73% BID,
77% QD, 38% placebo; p = 0.013 for BID milnacipran vs
placebo, p = 0.008 for QD milnacipran patients versus
placebo; Figure 3).
A number of other secondary outcome measures were
assessed, using the FIQ, SF-36, Jenkins Sleep Scale, and
ASEX. Because the above evidence indicated that BID milnacipran was a more effective analgesic than QD milnacipran, the analysis of these other secondary outcome
measures focused on the BID milnacipran dose. On the FIQ,
patients taking BID milnacipran reported significant
improvement in “feel good” at the p = 0.05 level (p = 0.038),
improvement in physical function at the trend level (p =
0.074), and a nonsignificant trend toward improvement in
the FIQ total score (p = 0.188). Not surprisingly for a 12week trial, there was no effect of BID milnacipran on job
performance or absenteeism. The FIQ also contains a series
of VAS scores, and the BID milnacipran group had statistically significant improvements in pain (p = 0.032), fatigue

(p = 0.032), and morning stiffness (p = 0.047) compared to
the placebo group, with trends toward improvement in
depression and anxiety (Figure 4). There were also nonsignificant improvements in self-reported physical function
for patients taking BID milnacipran as measured by the
Physical Component summary score on the SF-36 (p =
0.124). Similarly, nonsignificant improvements were seen in
sleep as measured by the Jenkins composite score (p =
0.229). Sexual function, as measured by the ASEX,
improved equally in BID milnacipran and placebo-treated
patients.
Safety and tolerability results. No unexpected safety concerns arose from this trial. There were no serious adverse
events, and 88% of reported adverse events were rated as
mild or moderate in severity. No patient discontinued due to
clinically significant laboratory abnormalities. Consistent
with previous trial results involving depressed patients, 7%
of milnacipran-treated patients versus 4% of placebo-treated
experienced mild elevations in alanine transferase and/or
aspartate transferase, although no patient experienced elevations above 2 times the upper limits of normal, and no

Figure 3. Self-report of change in overall status. Patients were asked to assess their global impression
of change in FM severity over the course of the study. The percentage of patients completing the trial
who thought they improved, got worse, or experienced no change is illustrated. †Milnacipran (MIL)
vs placebo.
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Figure 4. Scores from the Fibromyalgia Impact Questionnaire (FIQ) were used to determine between-group
changes in non-pain outcomes among patients completing the trial, including the total FIQ score, specific domain
scores, and visual analog scale (VAS) scores.

patient experienced any concomitant elevation in alkaline
phosphatase or bilirubin.
Overall, 14.4% of patients discontinued the study prior to
endpoint due to adverse events, including 13.7% of patients
receiving BID milnacipran (7 patients), 21.7% of patients
receiving QD milnacipran (10 patients), and 3.6% of
patients receiving placebo (one patient). The majority (67%)

of discontinuations secondary to adverse events occurred
during the first 4 weeks of the trial, while patients were
undergoing dose escalation. Headache and gastrointestinal
(GI) complaints (nausea, abdominal pain, increased GI
upset, and constipation) were the most frequent reasons stated for early termination. Other reasons for discontinuation
included orthostatic dizziness, exacerbation of hypertension,
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depression, lethargy, increased sweating, and hot flashes.
One patient experienced a moderate exacerbation of preexisting hypertension that precluded dose escalation above 50
mg milnacipran BID, and led to early termination at Day 28.
A second patient halted dose escalation at 50 mg milnacipran BID due to moderate postural dizziness, later discontinuing at Day 35 for persistence of this effect. Two milnacipran-treated patients discontinued due to depression, the
first of whom had both a history of depression and a diagnosis at screening of current major depressive episode
(MDE), as determined by the MINI. This patient discontinued after 13 days on study drug due to worsening depression, while receiving 50 mg milnacipran QD. The second
patient had a history of depression, but was not MDE-positive at screening. She terminated from the trial after 35 days
of treatment due to depressive episode, nausea and
headache, after escalating to only 25 mg milnacipran QD.
Cardiovascular adverse events reported among the 97
milnacipran-treated patients included 6 reports of palpitations (5 mild, one moderate severity), 6 reports of postural
dizziness (5 mild, one moderate), 2 reports of moderate
exacerbation of hypertension, and one report of moderate
increased heart rate upon standing. As described above, 2 of
these patients discontinued early from the trial — one due to
an exacerbation of hypertension and the other due to
postural dizziness.
Previous trials indicated that milnacipran induces mild
to moderate increases in mean pulse rates (+3 to +8 bpm),
and our results were comparable. Mean blood pressure
among milnacipran treatment groups showed a slight
increase, ranging from 1.5 to 3.4 mm Hg for supine systolic pressures (–1.1 to 2.7 mm Hg in the placebo group)
and 2.6 to 3.7 mm Hg for supine diastolic pressures (–3.5
to 1.2 mm Hg in the placebo group). These changes were
not statistically different among treatment groups. Two
milnacipran-treated patients (2.1%) reported exacerbation of hypertension. Both patients had preexisting hypertension and were receiving antihypertensive drug
therapy.
A specific focus of this trial was the tolerability of highdose (200 mg daily) milnacipran. Among patients who completed the 12-week study, 92% of BID and 81% of QD milnacipran-treated patients were successfully escalated to 200
mg daily. Only 9 milnacipran patients who completed the
study (6 QD and 3 BID) were taking doses less than 200 mg
daily. In addition to the greater rate of intolerance in the QD
group, the higher incidence of adverse events, as well as the
higher dropout rate due to adverse events, suggested that
once-daily dosing was not as well tolerated as twice-daily
dosing. Most notable was the increased incidence of nausea,
abdominal pain, constipation, dizziness, postural dizziness,
hot flushes/flushing, and palpitations among QD patients.
Together, these observations suggest that for the larger
doses, BID dosing is better tolerated, and peak drug level

may be a significant factor in the generation of certain
adverse effects.
DISCUSSION
Administration of milnacipran to patients with FM led to
significant improvements in global well being, fatigue,
(some measures of) pain, and a variety of related symptom
domains. Twice-daily milnacipran had significantly better
analgesic properties than once-daily milnacipran. Milnacipran was generally well tolerated, especially with BID
dosing. The majority of adverse events were rated as mild or
moderate, and no serious adverse events were reported.
Even though this drug has antidepressant properties,
there was a greater statistical improvement noted in nondepressed FM patients than in those with FM and comorbid
depression. This increased effect size did not occur because
milnacipran was more efficacious in nondepressed patients
(37% of nondepressed vs 38% of depressed patients experienced a 50% reduction in pain on weekly e-diary assessments), but instead, because of a much higher placebo
response among depressed FM patients (33%) compared to
nondepressed (5%). Thus, although milnacipran was originally developed as an antidepressant, it does not appear that
the analgesic and other beneficial effects in FM occur strictly on the basis of improvements in mood. This is consistent
with other classes of compounds, such as tricyclics, where
analgesic effects are somewhat or largely independent of
antidepressant effects13,31-33.
In addition to demonstrating efficacy on most measures
of pain, a significant proportion of the patients randomized
to milnacipran showed improvement across a number of
other symptom domains. Statistical differences between
BID milnacipran and placebo were noted in physical functioning, fatigue level, and degree of reported physical
impairment. Nonsignificant trends toward improvement
were found on many other domains. Sleep was the one common symptom of FM that did not show evidence of significant improvement. This is not surprising, since milnacipran
is an “activating” agent, presumably because of its noradrenergic effects. However, it is important to note that there
were no detrimental effects on sleep.
The most striking evidence of a beneficial effect of milnacipran treatment in this trial was in the patient global outcome measure. Over 70% of completers in both milnacipran
treatment groups reported an improvement in their overall
status, while only 10% reported worsening. In the placebo
arm, the most frequent category reported was “worsening,”
with over 40% of the placebo patients who completed the
trial rating themselves as worse at endpoint. It is conceivable that milnacipran improved many of the symptoms of
FM, and that this outcome measure essentially represents a
summation of those improvements.
Because this was one of the first phase II trials conducted for FM, a greater number of outcomes were collected
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than would ordinarily be collected in a typical randomized,
controlled trial. In particular, pain was assessed using a variety of different methodologies. A rich body of literature suggests that asking individuals to recall their pain and other
symptoms introduces many biases, and that even paper-andpencil diaries, which theoretically sample symptoms on a
real-time basis, are fraught with compliance problems34. Ediaries have the advantage of increased accuracy because
these methods use electronic time-stamps that ensure
patients actually record their symptoms at the requested
time, rather than “backward-filling” (completing several
days’ worth of diaries at once) or “forward-filling” (completing diaries in advance of the time the symptom is asked
to be recorded) their diaries23,34-36.
We found that the pain results collected on e-diaries generally revealed less significant differences between milnacipran and placebo groups than the classic written instruments completed at the clinic visits. Further studies will be
necessary to determine if this is a consistent finding when
comparing these 2 methods of data collection, or if this
effect is unique to this drug or to this trial. Because milnacipran led to a global improvement in many symptoms
and in overall well being, it is possible that patients who
were asked to recall their pain over a longer interval were
positively influenced by their overall improved status. This
would be consistent with previous reports that recall measures of pain report are highly influenced by how the individual feels at the time he/she completes the instrument (i.e.,
if he/she has worse pain or is depressed, he/she will record
higher recall pain values, and vice-versa) rather than being a
true “average” of how the individual feels over the recording interval37.
The presence of 11/18 tender points on physical examination is part of the ACR diagnostic criteria for FM1, and all
study participants received a tender point count to verify that
they met ACR criteria for FM prior to enrollment. However,
a tender point count was not used as part of outcomes assessment, because tender points may not reflect changes in pain
sensitivity/processing38,39, and because tender points are
strongly influenced by patient distress38,39. Because of this,
any improvements in tender point count in our trial would
likely be strongly influenced by milnacipran’s known effects
on psychological function, whereas the focus of the trial was
milnacipran’s analgesic properties.
The difference in the analgesic effect of BID and QD milnacipran was unexpected. It is possible that the mechanisms
and the pharmacology by which milnacipran provides analgesia may be different from the processes by which milnacipran benefits other symptoms of FM, as both QD and
BID milnacipran patients reported similar global improvement scores. It is possible that QD patients may have had
inadequate drug levels of milnacipran at the end of the day
(the half-life is 6–8 hours), and this may have contributed to
the less effective pain relief.

From a safety perspective, milnacipran was generally
well tolerated by the study population, especially in patients
who received their daily milnacipran in split dosage (BID).
By design, the trial allowed patients to stop the dose escalation process prior to reaching the maximum dose of 200 mg
daily because there was an expectation of potentially serious
high-dose drug intolerance. However, 92% of BID patients
who completed the trial escalated to the maximum dosage,
with little evidence of persistent dose intolerance or lateonset adverse effects. The majority of adverse events
recorded were transient and mild to moderate in severity,
and no serious adverse events were recorded.
Although it is difficult to compare the clinical benefit of
one drug to another except if the 2 drugs are directly compared in a clinical trial, these data allow some preliminary
sense of their efficacy for FM. For pain relief, for example,
Arnold, et al performed a metaanalysis of randomized controlled trials of tricyclics in FM, and determined that the
overall effect size was 0.52, in the moderate range40. This is
very similar to the effect size seen for pain relief in our trial
(0.48 for pain diary, 0.52 for paper-and-pencil VAS).
Milnacipran dosed BID at 200 mg per day was an effective analgesic for the symptom of pain in patients with FM,
and had beneficial effects on a wide range of FM symptoms,
including fatigue, physical function, and quality of life. In
addition, patients taking milnacipran dosed either QD or
BID reported significantly improved global clinical
improvement. This medication did not appear to be acting
solely as an antidepressant, because impressive separation
between drug and placebo treated patients was noted in
nondepressed patients. As with any initial trial, further studies with variable dosages and larger numbers of patients are
needed to support and extend these findings.
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