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Abstract 

Introduction: Pregabalin is a structural analogue of the inhibitory neurotransmitter 

GABA.  Although pregabalin has demonstrated efficacy in the treatment of GAD in a 

number of randomized controlled trials, there is little published data on the optimal dose 

for treating this condition.  The objective of the current study was to examine the dose-

response relationship for treatment of generalized anxiety disorder with pregabalin.   

Method: The current study pools results from previous fixed-dose treatment trials of 

GAD with pregabalin and uses curve-fitting statistical procedures to generate 

curvilinear regression lines as a synthesis of previous dose-response information.   

Results: Peak reduction in anxiety symptoms was observed to occur at a dose of 

approximately 450mg/day, with a small reduction in treatment effect beyond this dose.  

Treatment effect on psychic anxiety symptoms reached a peak at approximately 400mg, 

with a reduction in efficacy beyond this dose.  Somatic anxiety symptoms showed 

continued increase in therapeutic effect up to the maximum dose of 600mg/day.   

Discussion: Implications for psychiatric practice, limitations of the methodology and 

avenues for future research are discussed. 
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Introduction 

Generalized anxiety disorder (GAD) is a chronic mental disorder in which the 

individual experiences significant difficulty controlling excessive worry and anxiety.  

Other symptoms such as restlessness, being easily fatigued, problems with 

concentration, excessive muscle tension, irritability, and insomnia may also be present.  

To meet DSM-IV criteria for GAD, an individual must experience these symptoms over 

at least six months, and they must lead to clinically significant functional impairment or 

distress.
[1]

  Lifetime prevalence of GAD is estimated at 6.2%.
[2]

  GAD impacts 

significantly on quality of life, life satisfaction, and general well-being, leading to 

significant functional impairment and increased utilization of health services.
[3-6]

  

Research into GAD has increased over the last 25 years
[7]

, but despite the existence of 

effective treatments, there remains a need for further research into treatment for the 

condition to reduce problems such as relapse.
[8,9]

  

Pregabalin is a structural analogue of the inhibitory neurotransmitter γ-

aminobutyric acid (GABA).
[10,

 
11]

  In contrast to earlier anxiolytic medications such as 

the benzodiazepines, pregabalin does not bind with the post-synaptic GABA receptor 

complex, instead exerting its effect through reducing calcium ion flow through 

presynaptic calcium ion channels by binding with the α2δ subunit of pre-synaptic 

voltage-dependent calcium channels.
[12-14]

 

Pregabalin has been demonstrated to be efficacious for the treatment of GAD 

over a series of eight published trials.
[15-22]

 and one meta-analysis.
[23]

  Initial evidence 

also suggests that pregabalin is effective in treating GAD in older adults,
[20]

 and 

reducing the potential for relapse.
[22]

 

 Although recommended dose ranges for pregabalin in the treatment of GAD 

range from 150mg to 600mg per day, in two or three divided doses, the literature on the 
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specific dose-response relationship between pregabalin dose and reduction in GAD 

symptoms has not been fully elucidated.  Such information can aid prescribers in 

considering whether the potential for increased side effects often seen with higher doses 

is justifiable when contrasted with the probability of increased therapeutic effect. 

Two previous studies have examined the dose-response relationship of 

pregabalin in the treatment of GAD.  In the first of these
[24]

, data was pooled from four 

previous randomized controlled trials 
[15-18]

 to examine the optimal dose of pregabalin 

for treatment of anxiety symptoms, as well as GAD specific anxiety symptoms.  In this 

study the authors used effect size statistics as their measure of treatment effect.  The 

results of this analysis led the authors to suggest that doses up to 150mg were clearly 

insufficient for the treatment of GAD, but that a plateau in response is observed above 

this dose, meaning that doses between 200 and 600mg/day show similar responses. 

A more recent analysis
[25]

 examined the effect of pregabalin on anxiety 

symptoms across five published
[15-19]

 and one unpublished trial.  Although these authors 

did not apply a curve fitting procedure to their data, they reported that for overall 

anxiety symptoms, a dose of 300mg/day of pregabalin was associated with optimal 

response.  When the authors examined the psychic anxiety and somatic anxiety 

subscales of the Hamilton Anxiety Rating Scale (HAM-A) separately, they found that 

low doses demonstrated a therapeutic effect on the HAM-A psychic anxiety factor 

(anxious mood, tension, fears, insomnia, cognitive symptoms, depressed mood, 

behaviour at interview), but not on the somatic anxiety measure (somatic muscular, 

somatic sensory, cardiovascular, respiratory, gastrointestinal, genitourinary, and 

autonomic symptoms).  These results reinforce the need to examine not only overall 

anxiety symptoms, but also subgroups of these symptoms, to examine the effect of 

pregabalin on different symptoms at different doses. 



 5 

The current study extends on previous research examining the dose-response 

relationship of pregabalin on GAD symptoms in three ways.  Firstly, it is based on a 

recent search of the available published literature, and considers a number of studies 

that were not available to earlier authors.  Secondly, it used curve-fitting statistical 

techniques to provide a mathematical model of the dose-response relationship, and 

assessed the goodness-of-fit of these regression curves.  Thirdly, it examines separately 

the dose-response curve for somatic and psychic anxiety symptoms, in addition to 

overall anxiety symptoms. 

 

Methods 

In June 2011, a literature search was conducted using the PubMed database of 

medical/health literature to identify double-blind, randomized controlled trials for 

inclusion in the analyses.  The search term used was “PREGABALIN AND (GAD OR 

ANXIETY)”, ensuring that any articles relating to GAD or other anxiety disorders were 

likely to be selected in the first round.  The list of 186 returned articles was edited for 

relevance, and then the reference sections of each of the articles retrieved were 

examined for additional research papers that may be relevant to the study. 

To be included in the analysis, a study was required to be a published report, using 

original data, on the efficacy of pregabalin in treating individuals with a primary 

diagnosis of GAD.  Included studies were required to use the HAM-A as the primary 

outcome measure, and involve a study duration of four to eight weeks.  Assignment of 

patients in each included study was required to be random.  Doses of pregabalin were 

required to be fixed over the course of the trial, and outcome measures were required to 

be presented for all participants. 
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A total of eight randomized controlled trials were considered for analysis
[15-22]

.  

Two were excluded for using variable dosages of pregabalin during the treatment 

phase.
[20,21]

  One was excluded as it presented change scores on the HAM-A only for 

treatment responders.
[22]

  Table 1 presents the excluded studies, along with the reason 

for their exclusion.  Table 2 presents the studies included in the analyses. 

Using the five studies which met inclusion criteria, the administered fixed dose 

of pregabalin was plotted against the mean reduction in symptoms as measured by the 

HAM-A total score, as well as the psychic anxiety and somatic anxiety subscales.  

Placebo response rates were plotted as a pregabalin dose of 0mg.  Curve fitting 

procedures were conducted using SPSS version 17
[26]

 to give both a graphic 

representation of the line of best fit through the datapoints, as well as an analysis of the 

statistical significance of the derived regression line. 

 

Results 

The plot of pregabalin dose against reduction in total HAM-A scores for the five 

included studies is shown in Figure 1.  The quadratic line of best fit through the 

datapoints from the different studies was significant, with pregabalin dose accounting 

for 55.4% of the observed variance in symptom reduction (see Table 3).  Symptom 

reduction increased gradually from a placebo dose up to approximately 450mg/day, 

with reduced effect at the maximum recommended dose of 600mg/day. 

A quadratic dose-response curve was also the line of best fit through the data for 

the four studies which provided data on the mean reduction in HAM-A psychic anxiety 

subscale.  In this dose-response curve, pregabalin dose accounted for 42.7% of 

treatment response.  This line showed a similar pattern of a rise in treatment response 
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from placebo, followed by a peak (this time at approximately 400mg/day), and then a 

gradual reduction in efficacy as doses approached 600mg/day.  The statistical 

parameters of the regression line are presented in Table 3, and the dose-response curve 

plot is shown in Figure 2. 

For the HAM-A somatic anxiety subscale, the dose-response curve findings 

were more complex.  A quadratic function was attempted, and although this accounted 

for 40.8% of variance in symptom reduction variance, it failed to reach statistical 

significance (p = 0.056).  Better fit to the data was sought by examining a range of other 

potential functions.  The best fit was found with an exponential function, which 

accounted for 28.7% of treatment response, and was statistically significant (see Table 

3).  The quadratic function again showed a peak in treatment response at around 

400mg/day, while the exponential function suggested that treatment response on 

somatic symptoms may continue to increase up to the maximum dose of 600mg/day. 

 

Discussion 

The dose-response curve presented here suggests that while low doses of 

pregabalin are associated with a significant decline in clinician-rated anxiety symptoms, 

there is additional benefit gained by increasing the dose up to 450mg per day.  Beyond 

450mg, however, the reduction in anxiety symptoms does not continue to improve, and 

may even begin to reduce slightly as the dose approaches 600mg/day.  A similar dose-

response curve shape was found for psychic anxiety symptoms, but with an earlier peak 

response at around 400mg.  In contrast, psychic anxiety symptoms may show continued 

improvement beyond these mid-range dosages, up to the maximum dose of 600mg/day. 
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 The reason for the different dose-response curves seen in the psychic anxiety 

and somatic anxiety subscales is unclear, but may have important clinical implications.  

The psychic anxiety symptoms of the HAM-A are anxious mood, tension, fears, 

insomnia, depressed mood, and behaviour at interview.  The somatic anxiety subscale is 

comprised of somatic (muscular), somatic (sensory), cardiovascular, respiratory, 

gastrointestinal, genitourinary, and autonomic symptoms.  It may be the case that the 

action of pregabalin to reduce psychic and somatic anxiety symptoms occurs in different 

neural pathways/circuits, decoupling their response to pregabalin.  Circuits which 

underlie the somatic symptoms may experience a maximum response to pregabalin at a 

moderate dose, while those underlying somatic anxiety symptoms may benefit from 

maximal doses.  This hypothesis, however, would require considerable further 

investigation. 

 There may be significant clinical implications of these different dose-response 

curves for somatic and psychic anxiety symptoms.  Dosages of the drug may be tailored 

to the specific symptoms of the patient, with higher doses being used in patients with 

predominantly somatic symptoms.  In contrast, patients with GAD where psychic 

symptoms are most prominent may not experience additional benefit from higher doses. 

 The current results accord with those found in an earlier dose response study 

which used a smaller number of studies in its analysis.
24

  Bech reported that the dose-

response curve for pregabalin on HAM-A scores in GAD reached a peak somewhere 

between 200mg and 450mg/day, with no additional effectiveness at 600mg/day.   

While these results present some suggestion that moderate doses of pregabalin 

may be associated with greatest reduction in anxiety symptoms, high doses (i.e., those 

above 450mg/day) may not provide additional benefits, but still expose the patient to 

higher risk of adverse events.  In previous research of pregabalin in the treatment of 
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GAD, adverse events have been higher on a dose of 600mg/day compared with lower 

doses.
27

  Adverse events such as dizziness and somnolence may also make independent 

contributions to functional impairment if they are severe and/or prolonged.  

Furthermore, the adverse events experienced by those taking pregabalin significantly 

contribute to dropout.
28

  Individuals on higher doses may therefore have increased risk 

of impairment and dropout from side-effects, without additional therapeutic benefit. 

Several limitations should be acknowledged in the current analysis.  Firstly, the 

dose-response curves presented herein are based on a comparatively small number of 

five studies that met the inclusion criteria, while the results for the somatic and psychic 

anxiety subscales are based on only four studies which presented subscale data.  This 

small number of studies provides a small dataset on which to base the dose-response 

curves.  As further studies of the efficacy of pregabalin are published, the results of 

these should be used to re-examine the dose-response curve presented here. 

The datapoints used to generate the dose-response curve here were the group 

means for different cohorts treated with pregabalin or a pill placebo.  An analysis 

similar to the one presented here could make use of individual doses and response rates 

to examine whether dose-response curves were similar to those in Figures 1 to 3. 

A further limitation is that our data sources only examine the acute effects of 

pregabalin administration over periods of between four and eight weeks.  It is possible 

that higher doses may be useful in treating refractory cases of GAD, and that this would 

not be apparent using our analysis methods.  On a related note, our study pooled 

analysis that used different treatment durations, ranging from four to six weeks.  While 

these would both be considered to represent acute treatment of GAD with pregabalin, 

we are unable to rule out whether these different time periods may have introduced a 

complicating factor into our analysis. 
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The current study examined the dose-response curves for total and subscale total 

scores on the HAM-A.  Although these scales have been factor analytically derived and 

psychometrically validated, they may mask differences in changes in severity of 

individual GAD symptoms.  Future research may benefit from examination of the effect 

of different doses of pregabalin on individual GAD symptoms or HAM-A items. 

The dose-response curve presented here is presented as an additional 

contribution to the information regarding the therapeutic effects of pregabalin in GAD.  

It is hoped that future research can examine individual dose-responses, and make use of 

larger samples of studies.  More investigations of pregabalin over the longer term, may 

also allow analyses to incorporate duration of treatment into the understanding of 

optimal use of the drug. 

Conclusion 

Generalized anxiety disorder is a chronic, impairing anxiety disorder.  

Pregabalin is a newer anxiolytic which has demonstrated efficacy across eight published 

trials.  When the relationship between pregabalin dose and treatment effect on anxiety 

symptoms is examined, the dose-response curve shows a peak response at a dose of 

approximately 450mg of pregabalin.  Greatest reduction in psychic anxiety symptoms is 

seen at approximately 400mg, while there is some evidence that response of somatic 

anxiety symptoms may continue to increase up to the maximum dose of 600mg.  The 

increased risk of side effects and dropout from higher doses, as well as the results 

presented here, should be considered before prescribing doses above this optimal range. 
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Figure Captions 

Figure 1. Dose-response curve of effect of pregabalin on Hamilton Anxiety Rating 

Scale total score. 

Figure 2. Dose-response curve of effect of pregabalin on Hamilton Anxiety Rating 

Scale psychic anxiety score. 

Figure 3. Dose-response curve of effect of pregabalin on Hamilton Anxiety Rating 

Scale somatic anxiety score. 

 


