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Objective: Generalized anxiety disorder (GAD) 
is common, chronic, and debilitating. Treatment 
with benzodiazepines and newer antidepressants 
is often inadequate. This article reviews the 
effectiveness of alternative and augmenting 
medications, such as older antidepressants, 
antipsychotics, anticonvulsants, and β-blockers.

Data Sources: A search using MEDLINE 
(1980 to week 4 of May 2010) with the key 
words generalized anxiety disorder or GAD and 
therapeutics or treatment was conducted. Articles 
included adult patients with a GAD diagnosis that 
established chronicity of illness. These included 
a small number of studies that used DSM-III 
criteria but added a chronicity of symptoms and 
included all studies that used DSM-III-R and 
DSM-IV criteria. Articles that did not include 
medications or that exclusively focused on newer 
antidepressants (selective serotonin reuptake 
inhibitors, serotonin-norepinephrine reuptake 
inhibitors, bupropion, and mirtazapine), buspirone, 
benzodiazepines, or herbal or investigational 
medications were excluded. Review articles and 
non–English-language articles were also excluded.

Results: Thirty-six studies were reviewed. All 
of the references were then analyzed, and key 
portions were extracted. Many studies were open 
trials. Double-blind, placebo-controlled studies with 
imipramine, risperidone, olanzapine, hydroxyzine, 
ondansetron, tiagabine, valproate, and pregabalin 
had been conducted. Imipramine, hydroxyzine, 
valproate, and pregabalin were the most effective, 
although risperidone, olanzapine, ziprasidone, 
and aripiprazole may also reduce symptoms.

Conclusions: Several medication strategies can be 
considered as promising alternatives or augmenting 
to antidepressant or benzodiazepine therapy in GAD.
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Anxiety disorders are the most common type of 
psychiatric illness, with a 12-month prevalence 

approaching 1 in 5 adults (18.1%).1 Generalized 
anxiety disorder (GAD) is the most frequent anxiety 
disorder, affecting about 5% of adults in the primary 
care setting.2 Often suffering since childhood or 
adolescence,2 individuals with GAD experience a 
constant state of worry and anxiety on most days that is 
out of proportion with their life stressors.3 The natural 
course of GAD is characterized as a chronic condition 
with few remissions, waxing and waning course, and 
the occurrence of substantial comorbidity including, 
but not limited to, depression, alcohol abuse, and other 
anxiety disorders.3–7 The probability of remission of 
GAD is only 38% at 5 years, and the probability of 
relapse after remission is 27% by 3 years.8 There is a 
growing appreciation of disability and impaired quality 
of life associated with anxiety disorders, including 
GAD.4 Anxiety disorders not only create a significant 
economic burden by decreasing work productivity but 
also strain health care services, accounting for one-
third of the costs of treating psychiatric disorders.5–7

Primary care physicians often underdiagnose GAD 
but usually recognize clinically significant emotional 
problems associated with this illness.2 Selective serotonin 
reuptake inhibitors (SSRIs) and serotonin-norepinephrine 
reuptake inhibitors (SNRIs) represent first-line 
psychopharmacologic treatment for GAD, followed 
by a switch to a different SSRI/SNRI, mirtazapine, 
buspirone, or benzodiazepines.9 However, with first-
line treatment, remission is only achieved in one-third 
of patients, and 30% to 60% do not experience any 
response. In addition, these standard medications for 
GAD are associated with many significant side effects 
and risks. SSRIs, SNRIs, and buspirone can increase 
anxiety, agitation, gastrointestinal problems, sexual 
dysfunction, or fatigue. Benzodiazepines are associated 
with sedation, physical dependence, and rebound anxiety. 
In 1 study, less than half of anxious patients maintained 
remission after stopping benzodiazepine treatment.10 In 
those patients for whom first-line agents are no longer 
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Clinical Points

Standard benzodiazepine and antidepressant treatment for generalized anxiety ◆◆
disorder has been inadequate. 

Current evidence favors hydroxyzine and pregabalin as safe and effective second-line ◆◆
alternatives for generalized anxiety disorder, and there are limited but promising data 
to support the use of antipsychotics, anticonvulsants, and β-blockers.

indicated, what is the evidence for next-step treatments 
for GAD? This article reviews psychopharmacologic 
alternatives to conventional treatment that relies heavily 
on newer antidepressants and benzodiazepines.

Articles reviewed were found by an OvidSP search 
using the MEDLINE database (1980 to week 4 of May 
2010). The search was conducted using the keywords 
generalized anxiety disorder or GAD and therapeutics 
or treatment. Articles included adult patients with a 
GAD diagnosis that established chronicity of illness. 
These included a small number of studies that used 
Diagnostic and Statistical Manual of Mental Disorders, 
Third Edition (DSM-III)11 criteria but added a 
chronicity of symptoms and included all studies that 
used DSM-III-R12 and DSM-IV-TR13 criteria. 

Articles were excluded if they did not evaluate 
medication treatment for GAD or if they exclusively 
studied SSRIs, SNRIs, buspirone, mirtazapine, 
nefazodone, benzodiazepines, or herbal or 
investigational medications. Review articles were 
excluded as were non–English-language articles. 
The bibliographies of articles meeting criteria were 
reviewed to identify additional pertinent studies. 
Thirty-six articles were included. All of the references 
were then analyzed, and key portions were extracted.

Table 1 provides the medication, dosage, 
study design, measures, and findings for 
each of the 36 studies in this review.

Tricyclic Antidepressants

Imipramine
Imipramine is the only tricyclic antidepressant (TCA) 

with substantial data and appears to be effective for 
reducing overall anxiety, especially the psychic symptoms 
(anxious mood, depression, fear, tension, insomnia, and 
difficulty concentrating). Hoehn-Saric et al14 in 1988 
examined the effect of alprazolam and imipramine in 
GAD by enrolling 60 participants with DSM-III GAD for 
at least 6 months, without other major mental illness, in 
a prospective double-blind, randomized, flexible-dose 
study. While both medications showed a significant 
decline in the somatic (muscular or sensory disturbances; 
cardiovascular, respiratory, gastrointestinal, genitourinary, 
or autonomic symptoms) subscale and total Hamilton 

Anxiety Rating Scale (HARS) scores, imipramine was 
more effective than alprazolam in reducing anxiety 
symptoms as measured by the HARS at 2 weeks. However, 
this difference was not maintained at 6 weeks.14 In a small, 
double-blind, placebo-controlled study, McLeod and 
colleagues15 reported anxiety symptom reduction using 
the HARS with imipramine and alprazolam. However, no 
significant difference was found between the medications. 

In 1993, Rickels et al16 evaluated imipramine, 
trazodone, and diazepam in GAD in a randomized, 
double-blind, placebo-controlled, flexible-dose, 
8-week treatment study among 230 patients with a 
DSM-III diagnosis of GAD for at least 3 months and 
no concurrent depression or panic disorders. At week 
3, all 3 active treatment modalities showed similar 
significant improvement over placebo. However, at 
weeks 4 and 8, only imipramine showed a sustained 
and significant improvement over placebo in reducing 
anxiety symptoms.16 These studies, using criteria 
that establish the chronic nature of GAD, indicate 
that imipramine continues to show evidence of its 
efficacy for GAD at a degree similar to or greater 
than benzodiazepines and should be considered a 
suitable option in the treatment of GAD at dosages 
of 90–135 mg. Frequent side effects such as sedation, 
anticholinergic effects, and cardiac conduction delay 
often limit the use of TCAs at therapeutic doses.

Antipsychotic Medication

Antipsychotic medications have been used to treat 
severe anxiety for many years, but their use has been 
associated with movement disorders such as tardive 
dyskinesia, akathisia, and extrapyramidal symptoms. 
While the risk for movement disorders is lower 
among newer antipsychotic medications, they are 
associated with metabolic side effects such as weight 
gain, diabetes, dyslipidemia, and fatigue. There have 
been many reports of second-generation antipsychotic 
medications reducing anxiety, but very few studies were 
specific to GAD. It has only been since February 2005 
that studies specific to GAD using second-generation 
antipsychotic medication have been published. Many 
antipsychotic medication studies for GAD were primarily 
augmentation studies with the population skewed to 
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treatment failures. Further, many of the studies were 
small, and the results are marginally significant.

Aripiprazole
Menza et al17 described a 6-week, open-label trial of 

aripiprazole augmentation for treatment-resistant GAD 
in 9 participants. All participants previously failed at least 
1 antidepressant trial at a therapeutic dose. Aripiprazole 
was added to existing treatment. There was significant 
improvement in anxiety symptoms (HARS and Clinical 
Global Impressions [CGI]-Improvement scale). Five 
of 9 participants showed a ≥ 50% reduction in anxiety 
symptoms, with 1 participant going into remission.17 Hoge 
et al18 examined aripiprazole in an 8-week, open-label, 
prospective augmentation study that included GAD and/
or panic disorder treatment failure participants. Thirteen 
participants had GAD or GAD with panic disorder. 
Flexible-dose aripiprazole was added to failed treatments, 
which were antidepressants and/or benzodiazepines. In 
both the GAD group and the panic disorder group, there 
was a significant reduction in anxiety symptoms and 
severity (HARS and CGI-Severity of Illness scale scores). 
These 2 studies demonstrate that aripiprazole has promise 
in augmentation at dosages starting at 10 mg daily.

Ziprasidone 
One of the first second-generation antipsychotic 

medication studies evaluating effectiveness in the treatment 
of GAD was an open-label pilot study of ziprasidone 
for refractory GAD.19 Thirteen adult participants were 
enrolled in this 7-week, open-label study using ziprasidone. 
Thirty-eight percent of the participants reached remission 
(HARS score < 7), and 54% showed a favorable response 
with at least a 50% reduction in their anxiety symptoms 
as measured by the HARS. Three participants were 
concurrently treated with their usual benzodiazepine. The 
data suggest that ziprasidone at a daily dose range of 20 to 
80 mg may be helpful for patients with GAD who did not 
have an adequate response to other medication treatment.19

Risperidone 
Brawman-Mintzer et al20 evaluated risperidone 

augmentation for GAD in a randomized, double-blind, 
placebo-controlled prospective study with 40 participants 
who had a poor response to an anxiolytic or antidepressant, 
which was continued during the adjunctive 5-week 
risperidone study. Adjunctive risperidone was significantly 
more effective in reducing anxiety symptoms (HARS) from 
baseline to endpoint.20 Simon et al21 published an 8-week, 
open-label trial of risperidone augmentation for various 
anxiety disorders of which 16 of the 30 participants had 
a primary disorder of GAD. All participants had failed 
an adequate standard medication trial, and the addition 
of risperidone led to a significant reduction in anxiety 
symptoms (HARS).21 The effect, however, was small 

and below what is considered a clinical response (50% 
reduction in HARS score) or remission (HARS score 
< 7).21 Adjunctive risperidone could be tried in patients 
with poor response at titrated doses up to 3 mg daily.

Olanzapine
In 2006, Pollack and colleagues22 completed a 

randomized, double-blind, placebo-controlled study of 
olanzapine augmentation with 24 GAD patients who had 
failed fluoxetine treatment. The fluoxetine plus olanzapine 
group was significantly more likely to have a 50% 
reduction in HARS scores than those who took fluoxetine 
alone. A trend toward higher remission rate with 
olanzapine augmentation was also reported.22 Olanzapine 
augmentation at a mean dose of 8.7 mg daily may be 
helpful for patients who fail to respond to SSRIs alone.22

Quetiapine 
Adjunctive quetiapine has shown mixed results. Adson 

et al23 examined the effect of quetiapine augmentation 
among 11 subjects with comorbid anxiety and depression 
who were refractory to antidepressant therapy. The 
most common anxiety disorder as defined by DSM-
IV was GAD (9 participants), but the analyses did not 
separate the GAD group. By the second week, nearly 
all participants (91%) had reductions in anxiety and 
depressive symptoms (≥ 50% in scores on the HARS 
and the Hamilton Depression Rating Scale).23 In a 
randomized, placebo-controlled trial, Simon et al24 
evaluated the effectiveness of quetiapine augmentation 
to paroxetine controlled release in 22 participants 
who failed to reach remission of GAD. At the end of 
8 weeks, there was no significant difference between 
the quetiapine group and the placebo group, and this 
may be related to the relatively low dose of quetiapine 
(mean ± SD endpoint dose = 120.5 ± 100.5 mg/d) in 
this study. Katzman et al25 reported a 12-week, open-
label, flexible-dose study of adjunctive quetiapine to 
antidepressant medication in 40 GAD participants 
who had not responded or only partially responded to 
treatment. Adjunctive quetiapine significantly reduced 
anxiety symptoms (HARS), and 72.1% of subjects 
attained remission at week 12 (HARS score < 10).25 

In a large multicenter, double-blind, placebo-controlled 
study of 873 participants with GAD, Bandelow et al26 
randomized participants into four 8-week monotherapy 
arms: quetiapine extended release (XR) 50 mg, quetiapine 
XR 150 mg, paroxetine 20 mg, and placebo daily. 
At 8 weeks, each active medication group produced 
significant reduction in symptoms (HARS) compared to 
placebo. Only the quetiapine XR 150-mg group showed 
a significant reduction in the HARS somatic subscale 
scores compared to placebo.26 Remission (HARS score 
≤ 7) was significantly better for quetiapine XR 150 mg 
and paroxetine compared to placebo. Quetiapine XR 
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150-mg augmentation could be considered in patients not 
or partially responding to adequate dosages of SSRIs.26

Medication trials involving second-generation 
antipsychotic medications generally suffered from 
suboptimal study designs. Although most open-label 
trials showed improvement compared to baseline, the very 
few GAD studies with double-blind, placebo-controlled 
designs have had mixed success. However, these studies 
examined participants who had already failed 1 treatment 
and were more like to have difficulty responding to any 
treatment option. Given the metabolic risks of second-
generation atypical antipsychotic medication, these 
studies do not support the widespread use of these 
medications for GAD, although with the large randomized 
trial, careful consideration may be given to quetiapine.26

Typical Neuroleptics
There were no studies examining the effectiveness 

of typical neuroleptics for the treatment of GAD.

β-Blockers

Betaxolol
An open-label study of betaxolol involved 31 patients, 

27 with GAD as defined by criterion C of the DSM-IV 
(primary symptoms that define the disorder).27 Scored 
on a scale from 0–3, anxiety severity was reduced 
from moderately and severely ill to no more than 
marginally ill in 85% of the outpatients and in all of 
the inpatients within 2 days.27 Despite widespread use 
of propranolol for a variety of anxiety disorders, this 
study was the only one identified that examined the 
role of β-blockers in GAD treatment, and the results 
are promising to suggest the potential effectiveness 
of β-blockers as a class in the treatment of GAD.

Antihistamines

Hydroxyzine
Darcis et al for the French GP Study Group28 published 

a 4-week, randomized, double-blind, placebo-controlled 
study of 110 participants with GAD taking hydroxyzine 
50 mg daily. There was a significant reduction in anxiety 
scores (HARS) compared to placebo. The number of 
responders (HARS score reduction ≥ 50%) was 41% for 
hydroxyzine and 18% for placebo.28 In a large, 4-week, 
double-blind, placebo-controlled, multicenter study of 
244 participants with GAD, hydroxyzine 50 mg daily, 
buspirone 20 mg daily, and placebo were compared.29 
The hydroxyzine group exhibited a significant reduction 
in HARS score but not in response rate (≥ 50% 
reduction in HARS score) compared to placebo.29 

Llorca et al30 conducted a double-blind, placebo-
controlled study comparing hydroxyzine 50 mg daily, 
bromazepam 6 mg daily, and placebo in 369 GAD 

outpatients for a 3-month period. Depression was excluded 
but other anxiety disorders were not. A significant 
decline in anxiety symptoms (HARS) was detected for 
hydroxyzine and bromazepam when compared to placebo. 
Response rate, defined as a 50% reduction in HARS score 
from baseline, differed significantly, approaching 60% for 
hydroxyzine and bromazepam and approximately 30% for 
placebo. The remission rates (HARS score ≤ 10) reached 
significance for the active medications over placebo, at 
40% for hydroxyzine, 50% for bromazepam, and 30% 
for placebo.30 Overall, these 3 randomized, placebo-
controlled, double-blind studies amounted to a total of 
723 patients and consistently demonstrated the effect of 
hydroxyzine in reducing the anxiety symptoms associated 
with GAD. The primary deterrent to more widespread 
use appears to be only transient sleepiness. Existing 
evidence and its relative low cost would support use of 
hydroxyzine as an alternative to current standard options.

Serotonin Antagonists

Ondansetron
Ondansetron, a highly selective serotonin-3 (5-HT3) 

antagonist, was examined as a treatment alternative 
for anxiety and panic disorders. In a randomized, 
double-blind, placebo-controlled design, Freeman 
et al31 noted that ondansetron 1.0 mg bid showed a 
significant reduction in anxiety symptoms (mean 
HARS score) compared to placebo. Constipation 
was a common side effect. This multicenter study 
of 54 participants taking ondansetron shows 
promise.31 However, further inquiry is needed.

Glutamate-Modulating Agents

Riluzole
Riluzole is a presynaptic glutamate-releasing inhibitor 

used to treat amyotrophic lateral sclerosis. Mathew et al32 
first reported on the efficacy of riluzole 100 mg daily in 
the treatment of 18 GAD patients in a small open-label, 
fixed-dose study over 8 weeks. Two-thirds of participants 
(67%) had a significant reduction in anxiety symptoms 
(HARS score decrease ≥ 50%), and 44% met criteria for 
remission (HARS score ≤  7). Mathew et al33 replicated 
findings with 18 GAD patients, with 64.3% of participants 
showing a significant reduction in anxiety symptoms 
(HARS score decrease ≥ 50%). With 2 successful small 
open-label trials, riluzole 100 mg daily shows promise 
and may be an option for further investigation.

Anticonvulsants

Gabapentin
Pollack et al34 discussed 2 treatment-refractory 

cases of GAD that were successfully improved with 
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gabapentin 100 mg tid. Benefit continued at 3-month 
follow-up.34 Schaller et al35 discuss a case series of 
4 patients with DSM-IV GAD and treatment with 
tiagabine. One of the 4 patients had worsening of his 
anxiety with tiagabine and subsequently responded 
to an increase of gabapentin to 300 mg tid, serving 
as a single case study.35 These case studies preclude 
definitive conclusions and indicate a need for further 
research on gabapentin in the treatment of GAD.

Tiagabine 
Tiagabine is a selective γ-aminobutyric acid (GABA) 

reuptake inhibitor with conflicting evidence of its 
effectiveness in treating GAD. Schwartz36 described a 
case series of 3 refractory GAD patients with tiagabine 
augmentation. One did not improve (10 mg daily), 1 
showed marked improvement (8 mg bid), and the third 
showed moderate improvement (8 mg bid).36 Crane37 
reported a case series of 5 patients with refractory GAD. 
Patients were very much improved or much improved 
after 4 weeks of tiagabine. Doses ranged from 2 mg daily 
to 6 mg daily. Schaller et al35 discussed a case series of 
4 patients with DSM-IV GAD. Three of the 4 patients 
showed a sustained reduction in anxiety with 6–10 mg 
daily of tiagabine. One of the 4 patients had worsening 
of his anxiety.35 Schwartz et al38 followed up with 17 
DSM-IV GAD patients in an 8-week, open-label trial 
of augmentation to SSRIs or benzodiazepines. The 
mean dose was 13 mg daily. By week 8, 76% responded 
with a ≥ 50% reduction in anxiety symptoms (HARS) 
and 59% achieved remission (HARS score ≤ 7).38 

Pollack et al39 reported on 3 large 10-week, 
randomized, double-blind, placebo-controlled, 
parallel-group studies including 1 fixed-dose study 
and 2 flexible-dose studies. In the fixed-dose study, 
910 patients received 4, 8, or 12 mg/d of tiagabine. 
No significant changes were detected compared to 
placebo in anxiety symptoms (HARS), disability 
(Sheehan Disability Scale), and anxiety/depression 
levels (Hospital Anxiety Depression Scale).39 In the 2 
flexible-dose studies, a total of 920 participants were 
enrolled. The mean doses of tiagabine were 8.9 and 
9.2 mg/d. Neither study found significant differences 
in anxiety symptoms when compared to placebo.39 
Given the lack of improvement in anxiety symptoms 
in all of these larger experimental studies, tiagabine 
is not recommended for the treatment of GAD.

Pregabalin
There have been several industry-sponsored, 

multicenter, outpatient, prospective, randomized, double-
blind, placebo-controlled studies. These studies defined 
response rate as a reduction in anxiety symptoms as 
measured by a HARS score ≥ 50%. Pande et al40 showed 
a significant improvement with pregabalin compared to 

placebo. However, no significant differences in response 
were observed when comparing pregabalin 50 mg tid to 
pregabalin 200 mg tid or lorazepam to pregabalin 200 mg 
tid. Both the pregabalin 200-mg tid and the lorazepam 
groups achieved early decline in anxiety symptoms 
by the first week.40 There were significantly more 
treatment responders with pregabalin 200 mg tid (46% 
response) and lorazepam 2 mg tid (61% response) when 
compared to placebo (27% response). The pregabalin 
50-mg tid response rate did not separate from placebo. 
The most commonly associated adverse events with 
pregabalin were dizziness, somnolence, and headache.40 

Feltner and colleagues41 compared pregabalin 50 
mg tid, pregabalin 200 mg tid, lorazepam 2 mg tid, or 
placebo. They found a significant reduction in anxiety 
symptoms for pregabalin 200 mg tid versus placebo. 
However, pregabalin 50 mg tid did not show significant 
reduction in anxiety symptoms compared to placebo 
nor was pregabalin 200 mg tid significantly different 
from lorazepam. Only pregabalin 200 mg tid trended 
toward significance for remission at 31% (HARS score 
< 7).41 Pohl et al42 compared pregabalin 100 mg bid, 200 
mg bid, and 150 mg tid to placebo. Anxiety symptoms 
(HARS scores) declined similarly in all 3 treatment 
arms, with 40% in each group showing a decline in 
anxiety symptoms in the first week and sustaining 
their response. This response represented a statistically 
significant decline when compared to placebo (53%–56% 
in treatment groups vs 34% in the placebo group).42  

In a study of 454 participants with GAD, Rickels 
et al43 compared pregabalin 100 mg tid, pregabalin 
150 mg tid, pregabalin 200 mg tid, alprazolam 0.5 
mg tid, and placebo. All active treatment groups 
showed a significant reduction in anxiety symptoms 
compared to placebo. However, only pregabalin 100 
mg tid (65%) and pregabalin 200 mg tid (53%) showed 
significant responses on the HARS compared to placebo 
(34%). Alprazolam (43%) and pregabalin 150-mg 
tid (47%) response trended toward significance.43 

Montgomery et al44 compared pregabalin 200 mg 
bid, pregabalin 300 mg bid, venlafaxine 37.5 bid, and 
placebo  and found a significant decline in anxiety 
symptoms. Response rate reached significance for 
pregabalin 200 mg bid (61%) and venlafaxine 37.5 bid 
(62%) compared to placebo (45%). Response rate for 
pregabalin 300 mg bid (58%) did not reach significance. 
All active treatment groups showed a significant 
decline in the psychic subscore compared to placebo, 
but only pregabalin 200 mg bid showed a significant 
reduction in somatic subscore compared to placebo.44

Pregabalin has had multiple large studies.45 A series 
of 5 randomized, placebo-controlled, double-blind 
studies of pregabalin with a total of 1,071 patients 
worldwide showed some reduction in HARS score 
compared to placebo in both psychiatric and somatic 
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anxiety measures, although this was inconsistent 
at the low dose of 150 mg daily, and while the high 
dose of 600 mg daily is effective, the possibility of a 
therapeutic window is suggested. Pregabalin appeared 
to be fairly well tolerated, with dizziness, somnolence, 
and nausea side effects being the most common.45 

In 2010, Lydiard et al45 combined data from 6 short-
term, double-blind, placebo-controlled, fixed-dose 
trials of pregabalin for the treatment of GAD. Their 
review includes the 5 aforementioned studies as well 
as 1 additional study using data obtained directly from 
industry (N = 142). They concluded that pregabalin had 
significant efficacy in treating both HARS psychic and 
somatic anxiety measures. Furthermore, they indicated 
that a dose-response effect was evident for pregabalin 
that appeared to reach a plateau at a dose of 300 mg/d.45 
Pregabalin appears to have some evidence to support its 
use as an alternative to current standards, but further 
inquiry is needed to clarify the optimum dosing strategy.

Valproate
Aliyev and Aliyev46 recently examined valproate 

in 80 male patients with GAD in a double-blind 
placebo-controlled design. At week 4, valproate 
separated from placebo by mean total HARS score, 
and at 6 weeks, the mean change in HARS score 
reached significance. Although a positive small 
response was seen, it may be exaggerated by a small 
placebo response.46 Further investigation is needed.

CONCLUSION

Generalized anxiety disorder is a severe and disabling 
illness. While there are no widely accepted treatment 
algorithms for GAD, initial treatment generally consists 
of an SSRI or SNRI, and second-tier options may 
consist of buspirone, mirtazapine, benzodiazepines, 
and/or a different SSRI or SNRI. This article reviewed 
published data for alternative psychopharmacology 
options for the treatment of GAD. Only some of the 
studies reviewed specifically addressed the question of 
refractory GAD; and all medications are considered 
off-label use of the medication. Many of the studies 
reported change in HARS scores. While response was 
consistently defined as a reduction in anxiety symptoms 
by 50% as measured by HARS score, remission was 
defined inconsistently, with HARS scores varying from 
less than 7 to 10. Although only a few evidence-based 
studies have been conducted for each of the alternative 
treatments for GAD, our review of the literature indicated 
that imipramine, hydroxyzine, and pregabalin provided 
the most consistent reduction in anxiety symptoms and 
the highest remission rates. Before referring a patient 
who has not responded to benzodiazepines or newer 
antidepressant medications to a psychiatrist, primary care 

providers may want to try pregabalin and hydroxyzine, 
given their relatively benign side effect profiles.

There are many potential options for the future 
treatment of GAD. If a patient fails the conventional 
GAD treatment, future directions may include reviewing 
the past treatments of anxiety symptoms with the 
patient and reevaluating the effectiveness of alternatives. 
To substantiate the effectiveness of the alternative 
medications reviewed, more clinical trials are needed 
to follow up the many open-label trials or small studies 
with large, double-blind, placebo-controlled studies. 
Interestingly, there are no studies with monoamine 
oxidase inhibitors and GAD. Other future directions may 
also include a variety of medications under investigation 
such as agomelatine, GABA-A–specific receptor 
modulators, benzodiazepine receptor agonists and partial 
agonists, buspirone-like partial 5-HT1A agonists, and 
antagonists for cholecystokinin B receptors of data.
Drug names: alprazolam (Niravam, Xanax, and others), aripiprazole 
(Abilify), betaxolol (Betoptic and others), bupropion (Aplenzin, 
Wellbutrin, and others), buspirone (BuSpar and others), diazepam 
(Valium and others), fluoxetine (Prozac and others), gabapentin 
(Neurontin and others), hydroxyzine (Vistaril and others), imipramine 
(Tofranil and others), lorazepam (Ativan and others), mirtazapine 
(Remeron and others), olanzapine (Zyprexa), ondansetron (Zofran, 
Zuplenz, and others), paroxetine (Paxil, Pexeva, and others), pregabalin 
(Lyrica), propranolol (Inderal, InnoPran, and others), quetiapine 
(Seroquel), riluzole (Rilutek and others), risperidone (Risperdal and 
others), tiagabine (Gabitril), trazodone (Oleptro and others), valproate 
(Depacon and others), ziprasidone (Geodon).
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