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Background: Fibromyalgia patients from a long-term, open-label study of milnacipran (50-200
mg/day) were eligible to participate in a 12-week, randomized, placebo-controlled withdrawal
study. The withdrawal study evaluated loss of therapeutic response in patients who achieved
=50% pain improvements after receiving up to 3.25 years of milnacipran. This post-hoc analysis
investigated whether patients who met lower thresholds of pain improvement also experienced
worsening of fibromyalgia symptoms upon treatment withdrawal.

Method: Among patients who received milnacipran =100 mg/day during the long-term
study, three subgroups were identified based on percentage of pain reduction at randomization:
=50% (protocol-defined “responders”; n=150); =30% to <50% (patients with clinically
meaningful pain improvement; n=61); and <30% (n=110). Efficacy assessments included
the visual analog scale (VAS) for pain, Fibromyalgia Impact Questionnaire-Revised (FIQR),
36-Item Short-Form Health Survey Physical Component Summary (SF-36 PCS), and Beck
Depression Inventory (BDI).

Results: In the =30 to <50% subgroup, significant worsening in pain was detected after treat-
ment withdrawal. The difference between placebo and milnacipran in mean VAS score changes
for this subgroup (+9.0, P<<0.05) was similar to the difference in protocol-defined responders
(+9.4, P<<0.05). In the <30% subgroup, no worsening in pain was observed in either treatment
arm. However, patients in this subgroup experienced significant worsening in FIQR scores
after treatment withdrawal (placebo, +6.9; milnacipran, —2.8; P<<0.001), as well as worsening
in SF-36 PCS and BDI scores.

Conclusion: Patients who experienced =30% to <50% pain reduction with long-term mil-
nacipran had significant worsening of fibromyalgia symptoms after treatment withdrawal.
These results suggest that the conventional =30% pain responder cutoff may be adequate to
demonstrate efficacy in randomized withdrawal studies of fibromyalgia. Patients in the <30%
pain reduction subgroup had worsening scores on the FIQR and other multidimensional mea-
sures after treatment withdrawal, indicating the importance of identifying and managing the
multiple symptoms of fibromyalgia.
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Introduction
Milnacipran is a serotonin and norepinephrine reuptake inhibitor that is currently
approved in the US for the management of fibromyalgia, a chronic pain disorder that
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affects an estimated 2%—6% of the general population.'?
The efficacy and safety of milnacipran has been evaluated in
several randomized, placebo-controlled trials (3—6 months)*”
and double-blind extension studies (6—9 months).*’ Patients
from these US studies were then enrolled in a long-term,
flexible-dose, follow-up study in which they received open-
label milnacipran (50 to 200 mg/day) for up to 3.25 years.'”
These studies found improvements with milnacipran in key
fibromyalgia symptoms, including widespread pain, fatigue,
physical functioning, and cognitive disturbances.

After completing the long-term open-label study, patients
were eligible to participate in a 12-week randomized,
double-blind withdrawal study that evaluated the effects of
discontinuing milnacipran in patients who had experienced
substantial improvements in the previous long-term study.!!
The pre-specified primary analysis for the milnacipran with-
drawal study focused on “responders”, defined as patients
at the randomization visit who had =50% improvement in
visual analog scale (VAS) pain scores from pre-milnacipran
exposure (ie, patients’ pain scores prior to entering their
first milnacipran study) (Figure 1). As with another ran-
domized withdrawal study in fibromyalgia patients,'? the
50% pain improvement threshold used to define responders
was not selected as a benchmark of clinically significant
improvement. Rather, it was chosen in order to enrich the
population with responders to increase the probability of
detecting a loss of therapeutic response (LTR) after treatment
withdrawal. Results from this responder group demonstrated
that after having received long-term milnacipran treatment
in prior studies, time to LTR was significantly shorter in
patients who discontinued treatment as compared with those
who continued receiving milnacipran (P<<0.001)."

In addition to analyzing LTR in the responder popula-
tion, the milnacipran withdrawal study was designed to
randomize and follow those patients who did not have =50%
pain improvement from pre-milnacipran exposure at the
randomization visit. Although labeled as “nonresponders”
for the purpose of the primary analysis, this group included
a subset of patients who did have =30% pain improvements
at randomization. This definition, which has been anchored
to patient-reported global improvements (“much improved”
or “very much improved”)," is an accepted threshold for
clinically meaningful pain response in fibromyalgia clinical
trials.'*!5 Post-hoc analyses were conducted in this =30%
to <50% pain reduction subgroup to explore whether
a =30% pain responder criterion could be used to evaluate the
effects of discontinuing treatment in randomized withdrawal
studies of fibromyalgia, as has been done in withdrawal

studies of neuropathic pain.'*'® Post-hoc analyses were also
conducted to determine the effect of treatment withdrawal
in the subgroup of patients who had <30% pain reduction
at randomization.

Methods

Male and female outpatients with fibromyalgia who had
participated in a long-term, flexible-dose, open-label trial
of milnacipran'® were eligible to participate in a random-
ized, double-blind, placebo-controlled, withdrawal study
(Figure 1). Upon entering the withdrawal study, patients
received 4 weeks of open-label milnacipran at the same
dosage (50-200 mg/day) that they had been taking during
the preceding long-term trial.

At the randomization visit of the withdrawal study,
patients were classified as responders or nonresponders
based on mean change in VAS 24-hour recall pain score
from pre-milnacipran exposure (ie, baseline score of
the placebo-controlled study in which the patient was
first enrolled). Responders were defined as patients
who had =50% decrease in VAS pain scores from
pre-milnacipran exposure to the randomization; the
remaining patients were defined as nonresponders. Both
the responders and nonresponders were then randomized
(1:2) separately to placebo or milnacipran to evaluate the
effects of treatment withdrawal. The pre-specified primary
analyses for the milnacipran withdrawal study focused on
the responders, and results for this group have been previ-
ously published.!" Some of the data from the responders
are also included in this report as a reference point for
comparison with the two nonresponder subgroups that
were identified for post-hoc analyses.

The post-hoc analyses were conducted using data from
nonresponders who received =1 dose of study medication
during the randomized withdrawal period and had =1 post-
randomization efficacy assessment. For consistency with
dosing recommendations,' the post-hoc analyses excluded
15 patients who were classified as nonresponders because
they were treated with milnacipran <100 mg/day during the
prior long-term study. The remaining nonresponders were
categorized into two subgroups: those with clinically mean-
ingful pain response (=30% to <50% pain reduction in VAS
pain score from pre-milnacipran exposure at randomization)
and those with <<30% pain reduction.

Since the primary analyses in responders were defined
by worsening in VAS pain scores, the post-hoc analyses
included mean changes in VAS pain from pre-milnacipran
exposure and from randomization at each study visit in the
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Figure | Overview of milnacipran studies.
Abbreviations: DB, double-blind; MLN, milnacipran; OL, open-label.

withdrawal period (weeks 2, 4, 8, and 12). Mean changes
from randomization to the end of withdrawal (week 12) in the
Fibromyalgia Impact Questionnaire-Revised (FIQR)* were
also analyzed. The FIQR is a multidimensional instrument
specifically developed to evaluate multiple fibromyalgia
symptoms (ie, pain, energy/fatigue, stiffness, tenderness,

sleep disturbances, depressed mood, anxiousness, difficulties
with memory, problems with balance, and sensitivity to non-
painful stimuli), as well as a patient’s ability to function and
perform daily tasks. As an overall indicator of fibromyalgia
severity, the FIQR was chosen to evaluate whether study
participants might have experienced worsening in symptoms
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other than pain. Additional analyses included changes from
randomization to the end of withdrawal in the 36-Item
Short-Form Health Survey Physical Component Summary
(SF-36 PCS)* and Beck Depression Inventory (BDI)* total
scores. Missing data were imputed using a last observation
carried forward (LOCF) approach for all measures except the
BDI, which was analyzed based on observed cases. Statistical
analyses were conducted using 2-sided hypothesis tests with
a significance level of 0.05.

Results

Patient characteristics

Of the 336 patients in the intent-to-treat population,
186 were classified as nonresponders (Figure 1). Similar
to the demographics of the responder population,'' the
majority of these patients were female (96.2%) and white
(90.3%), with a mean age of 54.8 years. The post-hoc
analyses included 61 patients in the =30% to <50% pain
reduction subgroup and 110 patients in the <30% pain
reduction subgroup.

When analyzed by 5% increments in pain improvement,
the number of patients at randomization in each increment
was distributed evenly across the =30% to <50% subgroup
(range, n=16 to 18), with fewer patients having =30%
to <35% pain reduction (n=9) (Figure 2). In the <30%
subgroup, the number of patients in each 5% increment was
distributed fairly evenly from 0% to <30% (range, n=S8 to 14).
However, this subgroup also included 45 patients with <0%
pain reduction at randomization, indicating no change or
worsening in VAS pain scores from pre-milnacipran expo-
sure to randomization.

Prior to milnacipran exposure, mean baseline VAS
pain scores were generally similar across subgroups

Number of patients
>
L

<0% 0%to 5to 10to 15to 20to 25to
<56% <10% <15% <20% <25% <30%

30to 35t0 40to 45to
<35% <40% <45% <50%

(Table 1), with scores >60 indicating moderate-to-severe
pain levels.? After long-term treatment with milnacipran,
mean VAS pain scores at randomization in the =30%
to <50% subgroup were approximately 40% lower than
the pre-milnacipran scores. In the <30% subgroup,
mean pain severity decreased by approximately 5% from
pre-milnacipran exposure to randomization. In both sub-
groups, mean VAS pain scores at randomization were
similar between patients who were subsequently switched
to placebo (ie, withdrawn from treatment) and those who
continued receiving milnacipran.

Pre-milnacipran exposure data were not available for the
FIQR since the previous milnacipran studies had used an ear-
lier version of the scale (F1Q**). However, in both the =30%
to <50% and <30% subgroups, mean FIQR total scores at
randomization were lower than the mean total score (56.6) of
fibromyalgia patients in the validation study of the FIQR,?
suggesting that these patients experienced improvements in
overall fibromyalgia severity after long-term milnacipran
treatment. In both subgroups, mean FIQR total scores at
randomization were generally similar between treatment
arms. For SF-36 PCS, mean scores increased (ie, improved)
by approximately 10% from pre-milnacipran exposure to
randomization in the =30% to <50% pain subgroup; no
change was detected in the <<30% subgroup.

Due to the exclusion of patients with major depressive
episodes in the previous milnacipran studies, all patients
in the withdrawal study generally had, at most, only mild
or moderate depressive symptoms prior to any milnacip-
ran exposure. However, mean BDI scores did decrease by
approximately 40% and 20% from pre-milnacipran exposure
to randomization in the =30% to <50% and <30% sub-
groups, respectively.

50to 60to 70to 80to 90to
<60% <70% <80% <90% 100%

<30% pain reduction
(nonresponder subgroup)

230% to 50% pain reduction
(nonresponder subgroup)

250% pain reduction
(protocol-defined responders)

Percent pain reduction at randomization

Figure 2 Distribution of pain response at randomization in patients who received milnacipran =100 mg/day during the prior long-term, open-label study.
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Table | Mean scores prior to milnacipran exposure and at study randomization®

=50% pain reduction =30% to 50% pain reduction

(nonresponder subgroup)

<30% pain reduction

(protocol-defined responders) (nonresponder subgroup)

Placebo Milnacipran Placebo Milnacipran Placebo Milnacipran
(n=50) (n=100) (n=18) (n=43) (n=36) (n=74)
VAS pain, mean (SD)
Pre-milnacipran® 66.2 (14.7) 65.4 (13.0) 68.8 (14.6) 65.9 (12.4) 64.7 (14.6) 64.0 (15.4)
Randomization 19.3 (11.6) 16.6 (9.6) 41.6 (12.2) 38.7 (8.7) 59.1 (15.4) 62.0 (14.0)
FIQR, mean (SD)
Pre-milnacipran® NA NA NA NA NA NA
Randomization 21.4 (15.8) 19.5 (11.9) 31.4 (15.8) 354 (15.8) 43.0 (17.9) 43.9 (184)
SF-36 PCS, mean (SD)
Pre-milnacipran® 326 (7.7) 35.1 (8.1) 33.3(8.0) 32.0(6.7) 33.7 (7.5) 327 (7.8)
Randomization 41.3 (10.2) 41.6 (8.4) 36.4 (8.4) 34.6 (84) 359 (7.6) 322 (8.9)
BDI, mean (SD)
Pre-milnacipran® 9.5 (6.6) 9.7 (6.8) 1.8 (12.1) 9.4 (6.4) 12.1 (7.9) 10.5 (8.2)
Randomization 4.8 (5.6) 3.1 (42) 4.8 (5.6) 6.3 (5.6) 9.6 (8.5) 8.0 (6.5)

Notes: “Table describes the effects of long-term, open-label, milnacipran treatment in patients who were subsequently randomized to discontinue treatment (placebo) or
continue treatment (milnacipran) in the current study; baseline value from lead-in study prior to first milnacipran exposure, with post-hoc analysis conducted for all groups
(ie, including the protocol-defined responders); “as FIQR was not assessed in previous lead-in milnacipran studies, no pre-milnacipran baseline value is available.
Abbreviations: BDI, Beck Depression Inventory; FIQR, Fibromyalgia Impact Questionnaire-Revised; NA, not applicable; SD, standard deviation; SF-36 PCS, 36-Item Short-
Form Health Survey Physical Component Summary; VAS, visual analog scale.

continued treatment, with statistical differences seen at
week 4 (Figure 4A). Patients in the <30% subgroup who
were withdrawn from milnacipran had significant mean wors-

Efficacy analyses
Pain
Patients in the =30% to <50% pain reduction subgroup

who were switched to placebo experienced significant  ening in overall fibromyalgia severity at every study visit dur-

mean increases in pain severity by the end of the 12-week  ing the randomized withdrawal period (Figure 4B) compared

randomized withdrawal period, as compared with patients ~ With patients who remained on milnacipran. At the end of
who remained on milnacipran (Table 2 and Figure 3).  Withdrawal, the difference between placebo and milnacipran
for mean change in FIQR total score was statistically signifi-
cant in the <30% pain reduction subgroup (+9.7, P<0.001);
the difference was smaller in the =30% to <50% subgroup

and not statistically significant (+1.8, P>0.05; Table 2).

Mean changes from randomization in VAS pain score
were +8.5 and —0.5 for placebo and milnacipran, respec-
tively (P<<0.05). In the <30% subgroup, no significant
increase in pain severity was found in patients who were
withdrawn from treatment.

Physical function and depression

No significant mean worsening in physical functioning or

FIQR

In the =30% to <50% subgroup, patients switched from
milnacipran to placebo showed greater worsening in fibro-
myalgia severity (ie, FIQR total scores) than those who

depressive symptoms was detected in either of the nonre-
sponder subgroups (Table 2). However, differences between
placebo and milnacipran for mean changes in SF-36 PCS and

Table 2 Mean changes from randomization to end of the 12-week withdrawal period

Mean
change (SD)

=50% pain reduction
(protocol-defined responders)

=30% to <50% pain reduction
(nonresponder subgroup)

<30% pain reduction
(nonresponder subgroup)

Placebo Milnacipran Difference Placebo Milnacipran Difference Placebo Milnacipran Difference
(n=50) (n=100) (n=18) (n=43) (n=36) (n=74)

VAS pain 17.7 (24.2) 83 (18.7) 9.4° 85(168)  -0.5(184) 9.0 -1.1(13.7) -53(186) 4.2

FIQR total 120 (18.1) 4.8(12.7) 7.2¢ 3.7 (14.8) 1.9 (14.0) 1.8 69 (134) -28(12.2) 9.7¢

SF-36 PCS —4.5(6.3) 2.1 (7.1) 2.4 -0.2 (10.7) -0.7 (6.1) 0.5 -25(6.6) 05(58) -3.0

BDI total 0.4 (3.3) 0.3 (3.0 0.1 0.8 (3.3) —-0.2 (2.6) 1.0 0.3 (4.9) —-1.6 (4.8) 1.9

Notes: :P<0.05 for treatment difference (placebo—milnacipran) within the subgroup; ®P<<0.01; <P<<0.001.
Abbreviations: BDI, Beck Depression Inventory; FIQR, Fibromyalgia Impact Questionnaire-Revised; SD, standard deviation; SF-36 PCS, 36-Item Short-Form Health Survey
Physical Component Summary; VAS, visual analog scale.
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Figure 3 Mean changes from pre-milnacipran exposure in VAS pain scores.

Notes: The group with =50% pain reduction at randomization represents the protocol-defined responder population of the randomized withdrawal study; *P<<0.05 versus

milnacipran; **P<<0.01; ***P<0.001.
Abbreviations: MLN, milnacipran; VAS, visual analog scale.

BDI total scores were greater in the <<30% subgroup than in
the =30% to <50% subgroup.

Discussion

Fibromyalgia patients who received open-label milnacipran
for up to 3.25 years'” were enrolled in a 12-week, random-
ized, double-blind, placebo-controlled withdrawal study'! in
which they were classified and stratified at randomization as
responders or nonresponders based on their pain improve-
ment after long-term treatment with milnacipran. Patients
achieving a =50% decrease from pre-milnacipran exposure
in VAS pain scores were considered responders and patients
not meeting this pain improvement threshold were classified
as nonresponders. Previously published results showed that
patients in the responder group experienced significant wors-
ening in pain and other symptoms when active treatment was
discontinued in the withdrawal study, confirming that these
patients had experienced substantial pain relief during long-
term treatment with milnacipran.'' However, data were also
collected for patients who did not meet the responder criteria.
Post-hoc analyses were conducted on two subgroups that
were characterized by pain response: patients with clinically
meaningful pain improvements after long-term milnacipran
treatment (ie, =30% to <50% decrease in VAS pain score
from pre-milnacipran exposure to randomization in the
withdrawal study) and those who had <30% pain improve-
ment at randomization. These analyses were conducted to
further evaluate the effects of discontinuing milnacipran in
patients who met varying thresholds of pain response after
long-term treatment.

Mean VAS pain scores at pre-milnacipran exposure indi-
cated that all patients in the withdrawal study (nonresponders
as well as responders) had severe pain prior to entering their
first milnacipran study. As expected, the protocol-defined
responders experienced the greatest mean improvements after
long-term treatment, with more than half of these patients
(85/150) having =70% pain reduction at randomization.
Patients in the subgroup with =30% to <50% pain reduc-
tion at randomization had approximately 40% improvements
in VAS pain scores after long-term milnacipran treatment.
However, this group was relatively small (n=61), which
may have limited the ability to detect statistical significance
between placebo and milnacipran in some of the outcome
measures that were analyzed for this report. The overall mean
reduction in VAS pain scores from pre-milnacipran exposure
to randomization was relatively low in the <30% subgroup
(approximately 5%), partly due to the inclusion of 45 patients
who had no change or worsening of pain severity after
long-term milnacipran treatment. However, this group also
included 46 patients who had =10% to <30% pain reduction
at randomization. It may be important to consider this wide
range of pain responses when interpreting the results for the
entire <30% subgroup that are presented in this report.

Since loss of pain improvement had been demonstrated
in the pre-specified primary analysis for the responders, the
main purpose of analyzing the data from the nonresponder
group post-hoc was to assess whether these patients also had
worsening in pain after withdrawal of long-term milnacipran
treatment. Results from this analysis indicate that patients
in the =30% to <50% subgroup did experience significant
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Figure 4 Mean change from randomization in Fibromyalgia Impact Questionnaire-
Revised total scores in (A) =30% to <50% pain reduction subgroup and (B) <30%
pain reduction subgroup.

Notes: *P<<0.05 versus milnacipran; **P<<0.01; ***P<0.001.

worsening of pain after treatment withdrawal, although the
results should be interpreted with some caution. Given that
the pain improvement at randomization (week 0), by defi-
nition, was smaller in the =30% to <50% subgroup than
in the =50% subgroup (ie, protocol-defined responders),
statistical significance during the randomized withdrawal
period (weeks 2—12) was expected to be less marked and
less consistent in the =30% to <50% subgroup than in
the responders. Significance was seen at two of the three
last study visits (Figure 3), and the week 2 visit may have
been too early to demonstrate a loss of effect. At endpoint
(week 12), the difference between placebo and milnacip-
ran in pain score change from randomization was similar
between the =30% to <50% group (+9.0, P<<0.05) and the

=50% responders (+9.4, P<<0.01; Table 2). These results
suggest that a threshold of =30% improvement in pain may
be an adequate criterion to identify treatment responders in
randomized withdrawal studies of fibromyalgia, and that
this conventional definition of pain response can be used
to monitor the long-term effectiveness of milnacipran on
fibromyalgia pain.

One question that arose during the randomized withdrawal
study was why patients with <<30% pain improvement chose
to complete the prior long-term milnacipran study despite
having relatively lower levels of pain response (or even
worsening) by the end of treatment. It was postulated that these
patients may have been experiencing relief in other symptoms
besides pain, and subgroup analyses were conducted to assess
whether or not they had worsening of other symptoms when
switched to placebo. The FIQR was used to address this
question because it is a multidimensional instrument that was
specifically developed to assess multiple symptom domains
(eg, fatigue, tenderness, memory problems, depressed mood)
and daily functioning in patients with fibromyalgia.?® The
difference between placebo and milnacipran in the FIQR
analyses showed that patients in the <30% pain reduction
subgroup experienced a worsening after treatment withdrawal
(+9.7, P<<0.001) that was similar to the difference observed
in the responders (+7.2, P<<0.001). Moreover, significantly
greater worsening in FIQR was observed at each study visit
in patients who were switched to placebo versus milnacipran
(Figure 4B), suggesting that patients who do not experience
meaningful improvements in pain with milnacipran still
may have improvement in other symptoms domains due to
milnacipran and then experience worsening in these other
fibromyalgia symptoms when treatment is removed. The
nonsignificant difference between placebo and milnacipran in
FIQR at the end of the study in the =30% to <50% subgroup
was somewhat surprising, since worsening of overall disease
severity after treatment withdrawal was expected in patients
who had experienced clinically meaningful improvements in
pain. Although the reasons for this outcome are unknown, the
relatively small size of the =30% to <50% subgroup may
have been a contributing factor.

No significant mean worsening in SF-36 PCS or BDI total
score was found in patients who discontinued milnacipran in
either nonresponder subgroup. However, the numerical dif-
ference between placebo and milnacipran for change in SF-36
PCS score in the <30% subgroup (—3.0) was slightly greater
than the significant difference found in the protocol-defined
responders (2.4, P<<0.01). For BDI total score, depressive
symptoms worsened to a greater extent when milnacipran
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was withdrawn than when treatment was continued. Although
such worsening was observed in both nonresponder sub-
groups, the difference between milnacipran and placebo
was somewhat greater in the <30% subgroup (+1.9) than in
the =30% to <50% subgroup (+1.0) or responders (+0.1).
It should be noted, however, that since patients only had
mild-to-moderate depressive symptoms prior to enrolling in
their first milnacipran study (due to study exclusion criteria),
none of these results reflect a clinically meaningful change in
depressive symptoms. Taken together, results from the FIQR,
SF-36 PCS, and BDI analyses in the <30% subgroup suggest
that pain should not be the only standard used to measure
clinical efficacy in patients with fibromyalgia. There may be a
subset of patients who experience improvements in other key
fibromyalgia symptoms and benefit from treatment despite
their lower levels of pain improvement.

The general limitations of the withdrawal study have
been previously reported.!! For the post-hoc analyses pre-
sented here, several limitations should also be noted. First,
although the withdrawal study was designed to randomize
and follow patients who did not achieve the =50% pain
responder criterion, the decision to further analyze this
group using the =30% cutoff was made post-hoc in order
to differentiate “nonresponders” with clinically meaningful
pain improvements after long-term milnacipran treatment
(=30% to <50%) from those with less pain improvement
(<30%). Second, this choice of analyses resulted in rela-
tively small subgroups, which may have limited the ability to
detect statistically significant differences between treatment
arms. Finally, for consistency with prescribing guidelines for
milnacipran,' the post-hoc analyses were limited to patients
who had received a minimum dosage of 100 mg/day during
the prior long-term study. It seems unlikely that including
patients who received milnacipran <100 mg/day would have
altered the outcomes presented in this report.

Conclusion

Similar to previous findings in patients with =50% pain
improvement after long-term milnacipran treatment, dis-
continuation of treatment in patients who had clinically
meaningful (=30%) pain improvements but did not meet
the 50% threshold resulted in significant worsening of pain.
These results suggest that the more conventional =30% pain
responder definition may be adequate to define respond-
ers for enrichment in randomized withdrawal studies of
fibromyalgia. Despite only modest (<30%) pain improve-
ments after receiving long-term milnacipran, some patients
experienced significant worsening in nonpain measures of

fibromyalgia severity upon withdrawal of treatment, under-
scoring the clinical importance of identifying and managing
the multiple symptoms of fibromyalgia.
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