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ABSTRACT (254 words) 

Objectives: Pregabalin, an α2-δ agonist, is approved for the treatment of fibromyalgia (FM) 

in the United States, Japan, and 37 other countries. The purpose of this article was to provide 

an in-depth, evidence-based summary of pregabalin for FM as demonstrated in randomized, 

placebo-controlled clinical studies, including open-label extensions, meta-analyses, 

combination studies, and post-hoc analyses of clinical study data. 

Methods: PubMed was searched using the term ‘pregabalin AND fibromyalgia’ and the 

Cochrane Library with the term ‘pregabalin’. Both searches were conducted on 2 March 2017 

with no other date limits set. 

Results: Eleven randomized, double-blind, placebo-controlled clinical studies were identified 

including parallel group, 2-way crossover, and randomized withdrawal designs. One was a 

neuroimaging study. Five open-label extensions were also identified. Evidence of efficacy 

was demonstrated across the studies identified with significant and clinically relevant 

improvements in pain, sleep quality, and patient status. The safety and tolerability profile of 

pregabalin is consistent across all the studies identified, including in adolescents, with 

dizziness and somnolence the most common adverse events reported. These efficacy and 

safety data are supported by meta-analyses (13 studies). Pregabalin in combination with other 

pharmacotherapies (7 studies) is also efficacious. Post-hoc analyses have demonstrated the 

onset of pregabalin efficacy as early as 1–2 days after starting treatment, examined the effect 

of pregabalin on other aspects of sleep beyond quality, and shown it is effective irrespective 

of the presence of a wide variety of patient demographic and clinical characteristics.  

Conclusions: Pregabalin is a treatment option for FM; its clinical utility has been 

comprehensively demonstrated. 

 

KEYWORDS  
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Pregabalin; fibromyalgia; pain; sleep 

 

Short title: Pregabalin for fibromyalgia 
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Introduction  

Fibromyalgia (FM) is a chronic pain disorder that affects ~1%–10% of the general adult 

population [1]. Prevalence rates vary by country, age, gender, education levels, and 

socioeconomic status, and may further depend on disease awareness, diagnosis rates, 

methodology, and diagnostic criteria [1-12]. FM can be considered a prototypical centralized 

pain state resulting in augmented central pain processing [13]. Neuroimaging studies have 

documented changes to the pain processing systems associated with FM including the brain 

activation patterns associated with pain augmentation [14,15], alterations to functional 

connectivity [16-18], and aberrant neurotransmitter systems, including glutamatergic 

neurotransmission [19-21]. A ‘neurophysiological signature’ for FM may exist [22]. In 

addition to chronic widespread pain, FM may also be characterized by multiple symptom 

domains including sleep disturbance, fatigue, anxiety, depression, and cognitive dysfunction 

[2,23,24], all of which can negatively impact patients’ function and generate a significant 

clinical burden [25-28].  

 

The clinical heterogeneity of FM has led to the development of multiple therapeutic options, 

including pharmacological and non-pharmacological treatments [29,30]. Treatments 

generally ameliorate symptoms rather than eliminating them. Pregabalin is an α2-δ calcium 

channel subunit ligand [31], but its mechanism of action in FM is not fully elucidated. As 

noted above, aberrant glutamatergic neurotransmission has been implicated in FM 

pathophysiology [13], and elevated levels of glutamate have been reported in specific brain 

regions associated with chronic pain, notably the insula [19]. Pregabalin may target this 

aberrant glutamatergic neurotransmission. Binding of pregabalin to the α2-δ subunit reduces 

calcium influx into the pre-synaptic terminal thereby impeding glutamate release [32,33].  
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Pregabalin is approved for the pharmacological management of FM in the United States (US) 

[34], Japan, and 37 other countries. Milnacipran and duloxetine are also approved 

pharmacological treatments of FM in the US [35,36]. National and international FM 

management guidelines recommend pregabalin for the treatment of FM [37-41]. The 

approvals of pregabalin and recommendations for FM treatment are based on a clinical trial 

program that demonstrated its efficacy and safety in multiple randomized, placebo-controlled 

clinical studies [42-47]. Using the patient data from these clinical studies, post-hoc analyses 

have been conducted to further explore the effectiveness and safety of pregabalin for FM. 

Systematic review and meta-analysis techniques have also examined the efficacy and safety 

of pregabalin, and poly-drug therapy involving pregabalin and other pharmacological 

treatments has been clinically evaluated. As a result, there is a large body of evidence 

assessing pregabalin for the treatment of FM. The purpose of this article was to provide an in-

depth, evidence-based summary of the clinical studies, including combination studies, meta-

analyses, and post-hoc analyses that have evaluated pregabalin for the treatment of FM. 

 

Materials and Methods 

PubMed was searched using the search term ‘pregabalin AND fibromyalgia’ on 2 March 

2017. A search of the Cochrane Library database using the term ‘pregabalin’ was also 

conducted on the same date. For both searches, no other date limits were set but identified 

articles were limited to the English language. We also examined reference lists in identified 

articles and personal lists of references for additional items, as well as drawing upon personal 

knowledge of recently completed studies. Articles that assessed pregabalin clinical studies, 

meta-analyses, combination studies, and post-hoc analyses of pregabalin clinical data were 

evaluated. Identified studies included both pregabalin immediate release (IR) and controlled 

release (CR) formulations. Clinical studies were included if they were double-blind, placebo- 
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or comparator-controlled randomized trials, as they represent the gold standard for reporting 

clinical data. All identified randomized, controlled studies were included irrespective of the 

type of primary endpoint or evaluation. Open-label extension studies of randomized, 

controlled trials were included because these studies provided longer-term safety information 

for the subject evaluated in the randomized, controlled trials. Combination studies of 

pregabalin with other treatments were included, whether randomized or not. Other open-label 

studies, observational studies, and non-blinded studies were excluded. Post-hoc analyses, 

based on data captured in the randomized, controlled trials, were included if the authors 

believed they added important information to the clinical profile of pregabalin. Studies that 

had health economic or outcomes research as primary objectives were not included as part of 

this review. All the authors agreed upon the inclusion of articles. Data were reviewed to 

provide an evidence-based, clinical summary of pregabalin efficacy and safety. Different 

types of studies, eg randomized controlled trials or meta-analyses, were considered 

separately, and individual studies were summarized separately. 

 

Results  

A total of 284 items were captured in PubMed and 28 from the Cochrane Library database. 

The following sections summarize the clinical profile of pregabalin based on study type. 

Randomized, double-blind, placebo-controlled, clinical studies 

Eleven clinical studies were identified as randomized, double-blind, placebo-controlled, 

studies [42-52]. Table 1 shows a summary of the studies (see also Table 1 of the  

Supplemental Online Material for more details of each study). Studies were conducted 

globally, including in North and South America, Europe, Asia, and Australia. Six studies 

were of parallel group design, three were two-way crossover studies, and two were 

randomized withdrawal studies. Ten studies were in adults and one study was in adolescents. 
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Nine of the studies examined the efficacy and safety of the pregabalin IR capsule formulation 

at doses of 75–600 mg/day, and in one study pregabalin was assessed as a CR formulation at 

doses of 330 and 495 mg/day. One study was a neuroimaging study of pregabalin at a dose of 

450 mg/day that examined changes in brain area connectivity and neurochemical alterations 

in patients with FM following pregabalin treatment. In seven of the studies, the primary 

efficacy endpoint was the placebo-adjusted change in mean pain score from baseline, based 

on an 11-point numeric rating scale (NRS), ranging from 0 (no pain) to 10 (worst possible 

pain). The primary efficacy endpoint in the randomized withdrawal trials was the time to loss 

of therapeutic response (LTR). One study [48] evaluated pregabalin in adult FM patients with 

disrupted sleep utilizing polysomnography (PSG) for the primary efficacy endpoint of wake 

after sleep onset (WASO). Mean pain score and sleep quality score, both reported on an 11-

point NRS, were also captured as secondary efficacy endpoints during this study. In the 

neuroimaging study [49], the primary efficacy evaluation was the voxel-wise blood oxygen 

level dependent brain activation signal assessed using functional magnetic resonance imaging 

(fMRI). Of note, some authors are involved in a randomized, placebo-controlled study in a 

Chinese FM population that has recently completed and results are pending. Importantly, the 

following sections include findings from positive and negative trials, and report positive and 

negative efficacy endpoints. 

 

Mean pain scores 

A comparison of the placebo-adjusted mean pain scores at the end of treatment for the 

parallel group and crossover studies is summarized in Table 2 and shown in Figure 1A. For 

the crossover studies, data from the different treatment periods were analyzed using standard 

crossover design methods to produce the efficacy endpoint estimate. Pregabalin numerically 

improved mean pain score relative to placebo in all the treatment arms across all the studies, 
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and was statistically significant in 11 arms. Placebo-adjusted improvements in mean pain 

score ranged from –0.33 to –0.98 for doses of 300 and 450 mg/day. The magnitude of the 

response was comparable in adults and adolescents, although the improvement in mean pain 

score relative to placebo was not significant in adolescents. With the exception of the 

adolescent trial, in all the other studies, significant improvement for pregabalin over placebo 

occurred during the first week of treatment, demonstrating rapid onset of pain reduction. 

Pregabalin was generally found to maintain significant improvement over placebo at each 

week through the duration of the study. 

 

Secondary endpoints 

The effects of pregabalin versus placebo on commonly assessed secondary evaluations at the 

end of treatment are summarized in Table 2 and shown in Figure 1B and C (see also Figure 1 

of the Supplemental Online Material). Endpoints include sleep quality, Patient Global 

Impression of Change (PGIC) responder rates, 30% and 50% pain responder rates, 

Fibromyalgia Impact Questionnaire (FIQ) total score, Multidimensional Assessment of 

Fatigue (MAF) global index, and Hospital Anxiety and Depression Scale-Anxiety (HADS-A) 

and -Depression (HADS-D). In general, pregabalin numerically and consistently improved 

scores for these secondary evaluations relative to placebo, with many, but not all, statistically 

significant (Table 2). The data for doses of 300 and 450 mg/day are summarized below. 

Improvements in sleep quality, scored on an 11-point NRS, were consistently significantly 

better with pregabalin than placebo (Figure 1B). In six studies, sleep quality was scored from 

0 = best possible sleep to 10 = worst possible sleep and scores ranged from –0.48 to –1.31 

relative to placebo. In two studies, sleep quality scores were reversed (0 = worst possible 

sleep and 10 = best possible sleep) and pregabalin was also significantly better than placebo 

in both of them. Note that in Figure 1B, the direction for Roth et al. 2012 and Arnold et al. 
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2015 is the same as for the other studies to enable consistent interpretation of the data. PGIC 

scores were also consistently significantly better with pregabalin than placebo (Figure 1C). 

The proportion of patients who were PGIC responders, i.e., whose symptoms were ‘much 

improved’ or ‘very much improved’, ranged from 31.9% to 51.6%, compared with 23.5%–

34.8% with placebo. The proportion of 30% pain responders, i.e., those patients with a ≥30% 

improvement in mean pain score, ranged from 32.6% to 49.5% compared with 18.5%–34.7% 

for placebo (Supplemental Online Material Figure 1). The proportion of 50% pain responders 

ranged from 17.9% to 28.9% for pregabalin compared with 9.2%–20% for placebo 

(Supplemental Online Material Figure 1). Placebo-adjusted improvements in FIQ total scores 

(scored from 0 to 100, with higher scores indicating greater impact) ranged from –1.17 to –

6.60 (Supplemental Online Material Figure 1). MAF was assessed in four studies and 

improvements with pregabalin were rarely significantly better than placebo (Supplemental 

Online Material Figure 1). HADS-A and HADS-D scores with pregabalin were rarely 

significantly better than placebo (Supplemental Online Material Figure 1). The effect of 

pregabalin on these secondary endpoints was comparable in adults and adolescents.  

 

Polysomnography study  

In the crossover PSG study the primary efficacy endpoint was WASO and secondary efficacy 

evaluations mostly focused on other PSG measures [48] (see Table 1 of the Supplemental 

Online Material for more details of the study). Relative to placebo, pregabalin significantly 

decreased WASO at the end of the study (–19.33 min; p < 0.001) (Table 2). Of the other PSG 

items, compared with placebo, pregabalin also significantly improved the total sleep time 

(TST), sleep efficiency, the number of awakenings after sleep onset, wake time during sleep, 

the latency to persistent sleep, and amount of slow wave sleep, but not wake time after sleep. 

Sleep was also assessed using a patient-reported subjective sleep questionnaire in this study. 
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Of the subjective items, pregabalin significantly improved WASO, TST, latency to sleep 

onset, and sleep efficiency compared with placebo at the end of study treatment. Sleep quality 

was also better with pregabalin than placebo in this study (Figure 1B).  

 

Randomized withdrawal studies 

In the two randomized withdrawal studies, the primary efficacy endpoint was the time to 

LTR (see Table 1 of the Supplemental Online Material for more details of these studies 

including definitions of LTR for each study). In Crofford et al. 2008 [44], the time to LTR 

was significantly longer for patients treated with pregabalin than placebo (p < 0.001) (Table 

2). Median time to LTR was 19 days for placebo but was not reached for pregabalin because 

half the group had not lost their therapeutic response by the end of the study (26 weeks of 

double-blind treatment). In addition, individual pregabalin doses of 300, 450, and 600 mg/day 

were associated with a significantly longer time to LTR compared with placebo-treated 

patients (all p < 0.001). All secondary efficacy evaluations, including PGIC, FIQ total score, 

Medical Outcomes Study-Sleep Scale (MOS-Sleep Scale), and MAF, showed significantly 

longer times to LTR for all doses of pregabalin combined than placebo (all p < 0.001). In 

Arnold et al. 2014 [50], the median time to LTR during the double-blind phase was 

significantly longer for pregabalin than placebo (58 vs. 22 days; p < 0.05) (Table 2). 

Treatment differences for the secondary efficacy evaluations of mean pain score, 30% and 

50% pain responder rates, PGIC, FIQ total score, HADS-D, sleep quality, and MOS-Sleep 

Scale were better for pregabalin compared with placebo, but not significantly.  

 

Neuroimaging study 

The randomized, placebo-controlled neuroimaging study [49] used a series of three 

complementary brain imaging techniques, proton magnetic resonance spectroscopy, fMRI, 
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and functional connectivity magnetic resonance imaging, to assess the clinical action of 

pregabalin versus placebo in alleviating FM pain (briefly summarized in Table 1; see Table 1 

of the Supplemental Online Material for more details of the study). The study tested the 

hypothesis that pregabalin was exerting its effect by modulating glutamatergic activity in key 

brain regions involved in pain processing, such as the insula, and that by doing so it reduced 

aberrant connectivity between the insula and networks such as the default mode network 

(DMN) [16,17,19,21]. These a priori hypotheses were largely borne out. Pregabalin but not 

placebo reduced combined glutamate/glutamine levels in the posterior insula. Pregabalin-

related pain relief was associated with reduced connectivity between the posterior insula and 

the DMN, and pregabalin but not placebo reduced the response of the DMN to experimental 

pain. This study also appeared to identify neuroimaging markers for pregabalin responses. 

Higher pre-pregabalin glutamate/glutamine levels in the posterior insula and greater resting 

state connectivity from the insula to the DMN both predicted the subsequent analgesic 

response to pregabalin, but not placebo. 

 

Safety and tolerability 

Table 3 summarizes the safety and tolerability data from the 11 clinical studies described 

above (see also Supplemental Online Material Figure 2). Data for doses of 300 and 450 

mg/day, including flexible 300–450 mg/day dosing, and corresponding placebo treatment 

arms are included below. The proportion of patients reporting an adverse event (AE) ranged 

from 77.3% to 91.8%, compared with 59.9%–77.1% for placebo. Serious AEs (SAEs) 

occurred infrequently with pregabalin (range 0.6%–4.4%), similar to placebo (range 0.4%–

2.2%). Discontinuations due to AEs varied considerably for pregabalin (range 6.1%–22.4%) 

and were more common compared with placebo (range 3.4%–10.9%). The incidences of the 

most commonly occurring AEs were generally dose dependent, with the exception of 
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headache which occurred at rates similar to placebo (Supplemental Online Material Figure 2). 

Dizziness and somnolence were the most commonly reported AEs and were also the most 

common AEs leading to discontinuation. The safety profile of pregabalin was similar in 

adolescents and adults, although the incidence of somnolence was lower in adolescents and 

incidences of nausea and fatigue were higher (data not shown) [52]. AE duration was 

reported for a limited number of patients in two studies [42,43]. In Crofford et al. 2005 [42], 

the median duration of dizziness dose-dependently increased from 6 days to 15 days for 300 

mg/day and 450 mg/day, respectively. Conversely, the median duration of somnolence dose- 

dependently decreased from 21 days to 18 days for the same doses. In Mease et al. 2008 [43], 

the median duration of dizziness dose-dependently increased from 19 days to 28 days for 300 

and 450 mg/day, respectively. By comparison, the median duration of somnolence dose- 

dependently decreased from 88 days to 79.5 days for the same doses. The median durations 

of weight gain increased from 64 days to 69.5 days for 300 and 450 mg/day, respectively.  

 

Five studies [43,45-47,52] had open-label extensions with the main objective of examining 

long-term safety and tolerability [52-54]. Pooled data from three studies showed that for up to 

1 year of treatment at doses up to 600 mg/day, 77.9% of patients reported an AE and 12.4% 

discontinued treatment owing to an AE [53]. SAEs occurred rarely, with only three patients 

reporting pregabalin-related SAEs. The most commonly reported AEs were dizziness, 

somnolence, headache, peripheral edema, and weight gain. In the 1-year open-label extension 

in Japanese patients, 96.2% of patients reported an AE, 2.8% reported a SAE, and 4.7% 

discontinued due to AEs [54]. The most common AEs were nasopharyngitis, somnolence, 

dizziness, constipation, and weight gain. In the 6-month open-label extension in adolescents, 

71.4% experienced an AE, 4.8% experienced a SAE, and 3.2% discontinued treatment owing 

to AEs [52]. The most frequent AEs were weight gain, dizziness, fatigue, and headache. 
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Other randomized, double-blind, clinical studies 

One additional study of pregabalin monotherapy was identified, a double-blind, randomized 

8-week trial that compared once-nightly versus twice-daily administration of pregabalin (300 

mg/day) in 177 patients not currently taking pregabalin [55]. The within-treatment 

improvement in mean pain score (11-point NRS) relative to baseline was significant for both 

once-nightly and twice-daily pregabalin (both p < 0.001). No differences were observed 

between treatment groups. Improvements in secondary efficacy endpoints including 30% and 

50% pain responder rates, revised FIQ scores, fatigue scores, sleep disturbance scores, and 

PGIC were also similar between the two groups. The number of patients who withdrew due 

to AEs was similar in the two treatment arms, but significantly more patients in the twice-

daily group reported AEs compared with the once-nightly group (p < 0.05) The incidences of 

individual AEs were comparable in the two groups. Once-nightly dosing may therefore 

convey some safety and tolerability advantages over twice-daily dosing, with no adverse 

impact on efficacy.  

 

Meta-analyses  

Thirteen meta-analyses that assessed pregabalin for FM were identified [56-68]. One meta-

analysis [56] was excluded because it showed data from the individual treatment arms of 

individual clinical studies and therefore provided no additional information to that presented 

above. We also excluded a second meta-analysis [68] because it was an indirect comparison 

of pregabalin efficacy and tolerability with that of duloxetine and milnacipran, and did not 

present data on pregabalin alone. Eleven meta-analyses that evaluated the efficacy and 

tolerability of pregabalin versus placebo were examined further (summarized in Table 1; see 

Table 2 of the Supplemental Online Material for more details of each meta-analysis) [57-67]. 
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Ten studies analyzed pain responses, typically 30% and 50% pain responder rates, and eight 

studies analyzed other efficacy endpoints, most commonly PGIC. Seven studies analyzed 

tolerability, specifically withdrawals due to AEs. One study assessed tolerability alone with 

no efficacy analysis. Most studies analyzed individual doses of pregabalin. Data on 

pregabalin at the dose of 150 mg/day is not reported here since that was used in only one 

treatment arm of one study [42]. However, some studies combined all pregabalin doses for 

analysis, including 150 mg/day. Not all analyses reported statistical significance. 

 

In summary, the findings of the meta-analyses support the findings of the individual clinical 

studies (see Table 2 of the Supplemental Online Material for more details). All individual 

doses of pregabalin (300, 450, and 600 mg/day, as well as flexible 300–450 mg/day dosing) 

showed a benefit in improving pain versus placebo. Pregabalin also improved PGIC scores 

and sleep disruption compared with placebo irrespective of dose, also in agreement with the 

individual clinical studies. The meta-analyses also revealed that fatigue, depression, anxiety, 

and FIQ total scores were improved with pregabalin versus placebo, generally significantly 

[58,61,65]. This is in contrast to the majority of the individual clinical studies, and 

presumably occurs because of the increased power to detect a difference between pregabalin 

and placebo. The meta-analyses also demonstrated a greater risk for withdrawals due to AEs 

for pregabalin compared with placebo, similar to the individual clinical studies.  

 

Combination studies 

A total of seven combination studies involving pregabalin were identified (summarized in 

Table 1; see also Table 3 of the Supplemental Online Material for more details of each 

individual study) [69-75]. The placebo-controlled clinical study in which pregabalin was 

added on top of an antidepressant [51] because has been discussed in detail above as the 
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antidepressant was being administered for the treatment of depression alone and not FM. The 

types of studies varied considerably from a randomized, double-blind, placebo-controlled 

trial to open-label, uncontrolled studies. However, because combination studies involving 

pregabalin treatment are uncommon, and poly-drug therapy is a promising area of research, 

we included all the studies for discussion.  

 

Invariably, pregabalin in combination with another FM treatment improved treatment 

outcomes, whether related to pain or other symptom domains, compared with placebo or 

either treatment when administered alone (Supplemental Online Material Table 3). Based on 

withdrawals due to AEs, the tolerability of pregabalin in combination with another treatment 

was no worse when compared with placebo or either treatment when administered alone. It is 

worth noting that the majority of studies discussed here were conducted in relatively small 

patient populations, with some exceptions [71,73]. Nonetheless, these studies provide a 

platform for future large-scale, randomized, placebo- or comparator-controlled, double-blind 

trials of pregabalin in combination with other treatments. 

 

Post-hoc analyses of clinical studies 

Clinical aspects of the effectiveness and safety of a drug may only become apparent outside 

the confines of a single study, or when studies are pooled to create larger patient databases. 

We therefore examined post-hoc analyses of the randomized, double-blind, placebo-

controlled, clinical studies to assess further the clinical effectiveness and safety profile of 

pregabalin.  

 

Clinically relevant improvement in symptoms 
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Pooled patient data from four clinical studies were used to assess the proportion of patients 

who achieved any improvement (≥0%), minimal improvement (≥15%), moderate 

improvement (≥30%), substantial improvement (≥50%), or extensive improvement (≥70%) in 

pain response and sleep quality with doses of 300, 450, and 600 mg/day pregabalin versus 

placebo [76]. For each dose of pregabalin, the proportion of patients reporting substantial or 

extensive improvement in pain increased every week from baseline until approximately week 

6, and then reached a steady state that was maintained until the end of the analysis at 12 

weeks. At 6 weeks, the proportions of patients with different levels of improvement for a 

dose of 300 mg/day were: any, 65%; minimal, 52%; moderate, 36%; substantial, 21%; and 

extensive, 7.7%. For a dose of 450 mg/day, the proportions were: any, 68%; minimal, 56%; 

moderate, 39%; substantial, 23%; and extensive, 9.0%. All levels of improvement were 

greater with pregabalin, irrespective of dose, compared with placebo. Analysis of sleep 

quality scores reported similar findings. In a pooled analysis of five clinical studies, the 

change in pain severity from baseline to endpoint was compared for pregabalin versus 

placebo [77]. Pain severity was based on the 11-point NRS mean pain score, with categories 

of severe (≥7 to ≤10); moderate (≥4 to <7); and mild (0 to <4). Patients with FM administered 

fixed doses of 300 or 450 mg/day pregabalin were significantly (p < 0.05) more likely to 

improve pain severity category, i.e., shift from severe to moderate/mild pain, or from 

moderate to mild pain, compared with placebo. The proportion of patients who shifted pain 

severity category was also numerically greater in patients who received a flexible dose of 

300–450 mg/day pregabalin compared with placebo. 

 

Sleep 

As described above, pregabalin significantly improved sleep quality versus placebo across 

studies for almost all doses of pregabalin, except 150 mg/day. A PSG study also detailed the 
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effects of pregabalin on sleep architecture [48]. Several post-hoc analyses have further 

examined other clinical effects of pregabalin on sleep. In patients with either moderate or 

severe pain at baseline, pregabalin (300–450 mg/day) statistically significantly improved 

sleep quality compared with placebo [78]. A post-hoc analysis of the PSG study showed that 

pregabalin at doses of 150–450 mg/day increased the duration of sleep bouts and decreased 

the duration of wake bouts to improve FM-related sleep disturbance [79]. Analysis of a 

subset of patients enrolled in the PSG study aimed to demonstrate that the effects of 

pregabalin observed in the laboratory were detectable at home, as measured using actigraphy 

[80]. Pregabalin significantly increased sleep efficiency and decreased sleep activity 

compared with placebo at home. A separate post-hoc analysis that pooled data from two 

clinical studies showed that pregabalin (300–600 mg/day) improved sleep dysfunction versus 

placebo primarily through a direct effect on patients’ insomnia [81].  

 

Time course of effects 

A post-hoc analysis of four clinical studies comprising 12 pregabalin treatment arms (doses 

of 150–600 mg/day) and four placebo arms determined the time to immediate and sustained 

clinical improvements in pain and sleep quality [82]. The time to immediate clinical 

improvement in pain (the first of ≥2 consecutive days for which the mean score for pain or 

sleep was statistically significantly lower for pregabalin versus placebo) was 1–2 days for the 

eight treatment arms where pregabalin was better than placebo at endpoint. For the 11 

treatment arms where sleep quality was significantly better than placebo at endpoint, the time 

to immediate clinical improvement was 1 day in all 11 treatment arms. The time to sustained 

clinical improvement in pain (≥1-point reduction in the pain or sleep score from each 

individual patient’s baseline score) was 3–6 days in the first quartile of pain responders (ie 

the first 25% of patients to respond), depending on dose, compared with 15 days for placebo. 
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Sustained clinical improvement in sleep quality occurred in 2–4 days in the first quartile of 

sleep responders, depending on dose, compared with 9 days for placebo. A second analysis of 

two clinical studies examined the time to transient and stable improvements in pain in 

patients stratified by FM severity at baseline, based on FIQ total score [83]. The median time 

to transient improvement (≥27.9% improvement in mean pain score, considered a clinically 

meaningful improvement in pain [84]) was 5–7 days for pregabalin, depending on dose, 

compared with 11–12 days with placebo. The median time to stable improvement (the mean 

of the daily improvements ≥27.9% relative to baseline over the subsequent duration of the 

study starting on the day of the transient improvement) was 13–29 days for pregabalin, 

depending on dose, compared with ≥86 days for placebo. The median time to both transient 

and stable pain improvement was correlated with baseline FM severity, with longer times to 

improvement associated with worse FM. The time course of the 30% and 50% pain response 

has been assessed in a post-hoc analysis of one study [85]. The proportion of patients 

achieving a 30% pain response with pregabalin peaked in weeks 2 and 3 after the start of 

treatment, and the proportion of patients who achieved a 50% pain response with pregabalin 

peaked by week 3 of treatment. This analysis also examined the time to appearance of some 

of the most commonly reported AEs (somnolence, dizziness, weight gain, and constipation). 

For each AE, the majority of incidences occurred within 4 weeks of starting treatment. 

Finally, a post-hoc analysis of one study examined the duration of responses across multiple 

FM symptom domains [86]. Analysis of FIQ total score, MOS-Sleep Scale, and the 36-item 

Short-Form Health Survey showed a significantly longer time to LTR for each measure for 

pregabalin versus placebo.  

 

Effect of patient characteristics at baseline on efficacy 
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A variety of post-hoc studies that pooled patient data from two or more clinical studies have 

demonstrated that the efficacy of pregabalin at a dose of 300–450 mg/day is largely 

unaffected by patient demographic and clinical characteristics at baseline. Patients had 

significantly better pain relief with pregabalin over placebo irrespective of whether they had 

moderate or severe pain at baseline [78]. Pregabalin was also significantly better than placebo 

in patients with a range of comorbid conditions at baseline including osteoarthritis (450 

mg/day only) [87], headache [88], immune problems or allergies [88], gastroesophageal 

reflux disease [88], insomnia [88], depression [88], irritable bowel syndrome (450 mg/day 

only) [88], neurological conditions [88], asthma [88], and symptoms of anxiety or depression 

[89]. Prior opioid use is not a barrier to significant pain relief with pregabalin [90], and nor is 

tender point severity [91]. The magnitude of the pain response may depend on age, pain 

severity, and sleep score at baseline, with greater improvements in those with more severe 

baseline pain and sleep, and older patients [92]. A post-hoc analysis of patients with FM 

taking an selective serotonin reuptake inhibitor (SSRI) or serotonin-norepinepherine reuptake 

inhibitor (SNRI) for comorbid depression [93] demonstrated that pregabalin was significantly 

better than placebo irrespective of age, body mass index, FM duration since diagnosis, short-

term depression (<10 years), FM as the first diagnosis, number of previous FM medications, 

depression diagnosis, use of a low dose of antidepressant, presence of headache or 

osteoarthritis, prior opioid use, baseline pain severity, presence of moderately severe FM, 

anxiety severity, and sleep disruption severity. 

 

Safety 

A small number of post-hoc analyses focused on safety data. In a pooled analysis of three 

studies, the efficacy of pregabalin was assessed in those patients who reported somnolence as 

an AE [94]. The effect of pregabalin on pain relief, patient function, and sleep disturbance 
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was comparable between those patients with and without somnolence. An analysis of patients 

who reported weight gain as an AE indicated that patients with FM had a mean weight gain 

of 2.0 kg (median 1.7 kg), or a mean percent weight gain from baseline of 2.7% (median 

2.5%) [95].  

 

Discussion  

This evidence-based summary evaluated the efficacy and safety of pregabalin for FM as 

demonstrated in double-blind, randomized, controlled clinical studies, open-label extensions 

of these clinical studies, meta-analyses, combination studies, and post-hoc analyses. In 

placebo-controlled clinical studies, pregabalin consistently demonstrates significant 

improvements versus placebo in pain, sleep, and patient function at doses of 300–600 

mg/day. These findings are supported by multiple sets of meta-analyses. Combination studies 

show that pregabalin is efficacious when used with other pharmacotherapies. Post-hoc 

analyses have shown that the improvements in FM symptoms occur as early as 1–2 days of 

starting treatment, that pregabalin also improves other aspects of sleep beyond quality, and 

that the analgesic effects of pregabalin occur irrespective of a wide variety of patient 

demographic and clinical characteristics at baseline. These studies also show that pregabalin 

has a well-established safety and tolerability profile, with rates of discontinuations due to 

AEs and incidences of AEs increasing dose-dependently. The safety and tolerability data 

from the individual studies are again supported by meta-analyses. Dizziness and somnolence 

are the most common AEs reported irrespective of pregabalin dose, and withdrawals due to 

AEs are more frequent for pregabalin over placebo. 

 

The majority of clinical studies were in adults, but one was in adolescents up to 17 years of 

age [52]. In comparison with the adult studies, pregabalin did not significantly improve pain 
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scores at endpoint compared with placebo in adolescents, although the magnitude of response 

was numerically similar to adults. Some secondary endpoints were significantly better with 

pregabalin versus placebo, including the proportion of PGIC responders, and most endpoints 

were numerically better than placebo. The safety profile was consistent with that seen in 

adults. The discrepancies between adults and adolescents may have occurred because the 

adolescent study struggled to recruit subjects, and only 107 patients were eventually included. 

Pregabalin may have more closely replicated efficacy outcomes in adults in a larger sample 

population.  

 

The magnitude of the placebo-adjusted pain response on the 11-point NRS ranged from –0.33 

to –0.98 for doses of 300 or 450 mg/day. The clinical relevance of this effect has been 

questioned [63], but individual patient responses should also be considered [96], as 

recommended by the Initiative on Methods, Measurement, and Pain Assessment in Clinical 

Trials (IMMPACT) [97]. As revealed by the 30% and 50% pain responder analyses, 

pregabalin produces clinically relevant improvements in pain [84] in up to half of patients. 

Moreover, up to half of patients were PGIC responders, i.e., they reported their symptoms as 

being very much or much improved by pregabalin. As well as being efficacy endpoints in the 

randomized, placebo-controlled studies, pain responder rates were also the main efficacy 

endpoint of interest for most of the meta-analyses. The findings from the meta-analyses 

confirmed the findings from the randomized, placebo-controlled studies, showing that pain 

responder rates were higher for pregabalin over placebo irrespective of dose. PGIC responder 

rates were also assessed in some of the meta-analyses. Again, the data from the meta-analyses 

support the randomized, placebo-controlled studies, showing that PGIC responder rates are 

higher for pregabalin over placebo irrespective of dose. As well as statistically and clinically 

significant improvements in pain, the positive effects of pregabalin on other FM symptoms, 
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notably disrupted sleep, should also be taken into account [96]. Improvements in pain and 

sleep can appear as early as 1–2 days after starting treatment [82]. The efficacy of pregabalin 

demonstrated in the clinical studies is supported by multiple meta-analyses of different 

efficacy endpoints. The consistency in findings across the meta-analyses reflects the fact that 

a core number of pregabalin studies were included in each meta-analysis. Nonetheless, it is 

encouraging that different sets of authors all reached the same conclusions. 

 

Data from the randomized, placebo-controlled studies and the open-label extension studies 

show that pregabalin has a consistent safety profile across those studies. Although open-label 

studies are not as rigorous as randomized, controlled studies, in this instance the data from 

the open-label studies provide additional valuable information on the longer-term safety 

profile of pregabalin. Dizziness and somnolence were the most commonly reported AEs 

[42,43,45-48,51]. Some of the commonest AEs (dizziness, somnolence, weight gain, and 

constipation) may appear within 4 weeks of starting treatment [85], and may last for weeks or 

longer [42,43]. As a result, discontinuations due to AEs occur in up to a quarter of adult 

patients receiving doses of 300 or 450 mg/day pregabalin [42,43,45-48,51]. Although safety 

data were not statistically compared in the randomized, placebo-controlled clinical studies, 

withdrawal rates due to AEs were statistically compared in some of the meta-analyses. These 

data show that withdrawals due to AEs occurs significantly more often for pregabalin over 

placebo, irrespective of dose. In general, the incidences of AEs and discontinuations due to 

AEs are dose dependent, which highlights the potential importance of titrating patients to the 

maximally tolerated therapeutic dose. The parallel group or crossover clinical studies of 

pregabalin included a titration period of 1–3 weeks [42,43,45-48,51,52], but we can 

hypothesize that a longer titration period may improve tolerability early in treatment. 

Although there are no practical data to support this, in clinical practice titration is typically 
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slower than that seen in clinical trials. The goal should be to reach therapeutic doses based on 

the evidence presented here.  

 

Current product labeling recommends pregabalin dosing twice daily, with the dose equally 

divided [34]. Studies examining different dosing schedules are rare, but in the single 

randomized controlled trial that examined this subject [55], once-nightly dosing appeared to 

confer some safety and tolerability advantages over twice-daily dosing, with no effect on 

efficacy. Future studies that identify new and appropriate dosing regimens are an important 

area of research. 

 

Studies examining the clinical effects of pregabalin in combination with other 

pharmacotherapies has not received much attention. Indeed, our searches identified only 7 

combination studies, of which only 2 were randomized, controlled studies. We therefore also 

assessed data from other studies, including open-label and retrospective studies. Our findings 

show that pregabalin demonstrates efficacy in combination with other pharmacotherapies, 

and indicates it might be useful as part of a polypharmacy regimen. Many patients may 

benefit from multi-drug treatment, but the data are limited. Pregabalin may also be beneficial 

as part of a multimodal therapeutic approach, i.e., pharmacological and non-pharmacological 

treatments, but again this has not been adequately studied. Patients with FM have multiple 

symptoms and functional impairment, so clinicians need to be realistic about how useful 

single pharmacotherapies can be. Combination pharmacotherapy and multimodal treatment of 

FM is an area ripe for future study. 

 

A review [1] of worldwide FM epidemiology described different prevalence rates across 

different countries, highlighting that FM is a global problem that has taken many years to 



   

   

24 
 

recognize. To date, pregabalin is approved for the treatment of FM in the US [34], Japan, and 

37 other countries, underscoring the need for viable treatment options that can help to address 

the needs of patients worldwide. Most of the pregabalin clinical studies discussed here were 

based in the US, although several international studies have been conducted [46,48,50-52], 

and a study specifically in Japanese patients was performed [47].  A study in Chinese patients 

has recently completed although data are pending. As shown in this review, the safety and 

tolerability profile of pregabalin was similar among US, international, and Japanese patients, 

highlighting its utility in different geographic populations. 

 

This review is an evidence-based clinical summary of pregabalin efficacy and safety, and as 

such is associated with some limitations. Not all the data summarized were from randomized, 

controlled trials or systematic reviews and meta-analyses. Publication bias was not assessed 

despite all the randomized, placebo-controlled studies being industry sponsored. 

Nevertheless, we have included findings from both positive and negative studies, and 

reported data on both positive and negative efficacy endpoints. Limitations associated with 

the individual clinical studies may also be important and should be considered. Most of the 

studies lasted for several weeks, but FM is a long-lasting, chronic condition [24]. Safety data 

were not statistically compared. Pregabalin was assessed as monotherapy only, but 

polypharmacy is more likely in the real world. As noted above, titration periods lasted from 1 

to 3 weeks, whereas titration may be slower in practice. Each study also had specific patient 

inclusion and exclusion criteria. Post-hoc analyses were limited to the patients that 

participated in the clinical trials identified, and the data that were captured as part of those 

trials.  

 

Conclusions 
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The purpose of this evidence-based review was to summarize the clinical data supporting the 

use of pregabalin for the treatment of FM. Data from randomized, placebo-controlled studies 

have demonstrated its efficacy and safety for the treatment of FM pain as well as multiple 

other symptoms, including sleep disruption, patient status, and to a lesser extent patient 

function, fatigue, anxiety, and depression. Some patients have clinically meaningful 

responses, for instance improvements in 30% and 50% pain responder rates. The clinical 

study data are supported by multiple meta-analyses. Combining pregabalin with other 

pharmacotherapies may be beneficial. Post-hoc analyses have further examined the clinical 

utility of pregabalin for FM. The safety profile of pregabalin is well established and 

consistent across clinical studies for all populations analyzed, including adolescents. The 

most common AEs are dizziness and somnolence. Pregabalin continues to be a viable 

treatment option for FM-related pain and other FM symptoms. The information provided here 

may help physicians and other healthcare professionals make an informed decision when 

considering pregabalin for their patients with FM. 
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Table 1. Summary of placebo-controlled clinical studies, meta-analyses, and combination studies of pregabalin for fibromyalgia  

Study type Objective Entry criteria References 

Placebo-controlled 

clinical studies 

   

Parallel group Efficacy and safety 

Pregabalin-naïve adults with FM
a
 without painful disorders that may 

confound assessment of FM pain and not taking prohibited pain or sleep 

medications, except acetaminophen 

[42,43,45-47] 

Adolescents (12–17 years old) with FM
b
 without painful disorders that may 

confound assessment of FM pain and not taking certain prohibited pain or 

sleep medications, except acetaminophen, NSAIDs, coxibs, zolpidem, or 

eszopiclone  

[52] 

Randomized 

withdrawal 

Efficacy and safety 

Adults with FM
a
 without painful disorders that may confound assessment of 

FM pain 

[44,50] 

Crossover Efficacy and safety Adults with FM
a
 taking an SSRI or SNRI for comorbid depression [51] 

PSG 

Effects on PSG 

measures of sleep 

Adults with FM
a
 and disturbed sleep despite normal sleep-wake schedule 

with no active sleep disorder, except insomnia disorder, and no history of any 

[48] 
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sleep or circadian rhythm sleep disorder in the past 5 years 

Neuroimaging 

Identify clinical action 

of pregabalin 

Right-handed adults with FM
a
 without painful disorders that may confound 

assessment of FM pain, and able to complete the neuroimaging procedures 

[49] 

Meta-analyses 

Efficacy 

Randomized, placebo-controlled studies 

[58,61,63,65,66]  

Tolerability [64] 

Efficacy and 

tolerability 

[57,59,60,62,67] 

Combination 

therapy 

Efficacy and safety 

together with 

duloxetine or 

milnacipran 

i. Patients with FM 

ii. Adults with FM
a
 and without a distinct condition of similar or greater 

pain severity than FM 

iii. Adults with FM
a
 with incomplete response to pregabalin 

[71-73]  

Efficacy and safety 

together with other 

medications 

i. Adult female patients with FM taking quetiapine for ≥6 months 

ii. Patients with FM
a
 taking trazadone for ≥12 weeks 

iii. Patients with FM taking duloxetine plus pregabalin for 6 months and 

administered PEA 

[69,70,74,75] 
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iv. Female adults with FM
c
 taking pregabalin and randomized to an 

antidepressant 

FM = fibromyalgia; NSAID = non-steroidal anti-inflammatory drug; PEA = palmitoylethanolamide; PSG = polysomnography; SNRI = 

serotonin/norepinephrine reuptake inhibitor; SSRI = serotonin-selective reuptake inhibitor. 

a
FM diagnostic criteria detailed in reference [98]. 

b
FM diagnostic criteria detailed in reference [99]. 

c
FM diagnostic criteria detailed in reference [100]. 
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Table 2. Summary of efficacy results from the randomized, double-blind, placebo-controlled clinical studies  

Study 

Dose 

(mg/kg) 

Domain 

Pain Sleep Status Function 

Fatigue 

Mood 

Mean 

Score LTR 

30%  

Responders 

50% 

Responders Quality WASO 

PGIC 

Responders FIQ Anxiety Depression 

Adults 

Crofford et 

al. 2005 [42] 

150            

300     ü   ü   ü    

450 ü    ü  ü   ü   ü    

Mease et al. 

2008 [43] 

300 ü     ü   ü      

450 ü     ü   ü      

600 ü     ü   ü      

Crofford et 

al. 2008 [44] 

All  ü           

Arnold et al. 300 ü   ü  ü  ü   ü      
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Table 3. Summary of safety and tolerability results from the randomized, double-blind, 

placebo-controlled clinical studies  

Study 

Pregabalin dose 

(mg/day) 

All-causality treatment-emergent AEs, % 

Patients with 

AEs 

Patients with 

SAEs 

Discontinuations 

due to AEs 

Crofford et al. 

2005 [42] 

Placebo 77.1 0.8 7.6 

150 78.0 0 8.3 

300 88.1 2.2 7.5 

450 91.7 0.8 12.9 

Mease et al. 

2008 [43] 

Placebo 76.3 2.1 10.5 

300 89.2 3.2 18.9 

450 91.8 1.1 22.4 

600 93.7 1.1 32.6 

Crofford et al. 

2008 [44] 

All doses
a
 82.1 0.8 18.6 

Arnold et al. 

2008 [45] 

Placebo 71.7 1.1 10.9 

300 80.9 1.1 16.4 

450 88.4 1.1 21.6 

600 88.3 1.1 26.1 

Pauer et al. 

2011 [46] 

Placebo 73.4 2.2 10.9 

300 84.8 1.1 19.0 

450 90.1 4.4 19.8 

600 91.9 2.2 25.8 

Ohta et al. Placebo 70.6 0.4 3.6 
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2012 [47] All doses
b
 90.0 1.2 9.6 

Roth et al. 

2012 [48] 

Placebo 29.7 0 0.9 

All doses
c
 65.2 0 1.8 

Arnold et al. 

2014 [50] 

All doses
a
 80.0 1.1 12.2 

Arnold et al. 

2015 [51] 

Placebo 59.9 0.6 3.4 

All doses
b
 77.3 1.7 6.1 

Arnold et al. 

2016 [52] 

Placebo 64.2 0 7.5 

All doses
d
 70.4 1.9 7.4 

AEs = adverse events; SAEs = serious adverse events.
 

a
Determined during the single-blind treatment phase only.  

b
Pregabalin data are for doses of 300 and 450 mg/day combined. 

c
Pregabalin data are for doses of 150, 300, and 450 mg/day combined. 

d
Pregabalin data are for doses of 75, 150, 300, and 450 mg/day combined. 
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Figure 1. Placebo-adjusted mean pain scores, sleep quality scores, and proportion of 

PGIC responders at the end of treatment in the parallel group and crossover studies by 

study and by pregabalin dose  
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(A,B) Error bars are the 95% confidence intervals. Dotted line indicates no change versus 

placebo. Key in (A) also applies to (B). Sleep quality was scored on an 11-point NRS in all 

studies. For Crofford et al. 2005, Mease et al. 2008, Arnold et al. 2008, Pauer et al. 2011, 

Ohta et al. 2012, and Arnold et al. 2016, scores ranged from 0 = best possible sleep to 10 = 

worst possible sleep. For Roth et al. 2012 and Arnold et al. 2015, scores ranged from 0 = 

worst possible sleep to 10 = best possible sleep. For the purpose of consistent interpretation 

of the data, Roth et al. 2012 and Arnold et al. 2015 have been reversed so that the 

directionality is the same as for the other studies. PGIC responders were defined as those 

patients whose FM symptoms were ‘much improved’ or ‘very much improved’ at the end of 

treatment. Data in Ohta et al. 2012 and Arnold et al. 2015 are for doses of 300 and 450 

mg/day combined. Data in Roth et al. 2012 are for doses of 150, 300, and 450 mg/day 

combined. Mean pain scores and sleep quality scores at study endpoint were not evaluated for 

this study; data are for week 4 of active treatment. Data in Arnold et al. 2016 are for doses of 

75, 150, 300, and 450 mg/day combined. Note that Roth et al. 2012, Harris et al. 2013, and 

Arnold et al. 2015 are 2-way crossover studies. Data from the 2 treatment periods in these 

studies were combined to produce a single data point. * p < 0.05, ** p < 0.01, and *** p < 

0.001 versus placebo. 

LS = least squares; NRS = numeric rating scale; PGIC = Patient Global Impression of 

Change. 

 


