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In this chapter we summarize the differences between pharmacological and 
psychosocial treatments for social anxiety disorder (SAD). Using empirical 
evidence we will first describe both psychosocial and pharmacological treat-
ments used, their effectiveness, and their advantages and disadvantages. Though 
practitioners may utilize many treatments, we limit our discussion to those with 
empirical support. Then, using data from meta-analyses and individual trials, 
we will compare both treatment modalities (alone and in combination). After 
discussing both treatment options, we will turn to learning theory and trans-
lational research and present data on novel pharmacological and psychosocial 
treatments guided by this research. Lastly, we will describe how these findings 
may affect clinical practice.

PSYCHOSOCIAL TREATMENTS

There are many evidence-based psychosocial treatments for SAD. The current 
psychosocial treatment of choice is cognitive behavioral therapy (CBT), a fam-
ily of learning-based approaches that help patients eliminate the core fears, as-
sociated avoidance and anticipatory anxiety in anxiety disorders. Though anxi-
ety management skills such as muscle relaxation and breathing retraining can 
provide benefit, CBT is different in that it currently emphasizes helping patients 
relearn a sense of safety, rather than simply coping, with feared situations and 
events (Otto, Smits, & Reese, 2004). This systematic relearning utilizes infor-
mational, cognitive, and exposure strategies, and can be delivered in both indi-
vidual and group formats. In exposure-based procedures, patients are repeatedly 
exposed to feared stimuli under controlled conditions, allowing fears to dissipate 
(extinguish) as patients acquire a sense of safety in the presence of these stimuli. 
To achieve this repeated learning, CBT protocols emphasize education about 
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anxiety psychopathology as well as repeated exposure to fear-eliciting cues, 
often in combination with restructuring of false threat appraisals. The therapy 
usually lasts 12 to 15 sessions. Examples of exposure exercises for patients with 
SAD might include giving a speech, attending social engagements, or creat-
ing embarrassing situations in which they must engage until anxiety dissipates. 
From a neurobiological perspective, Gorman, Kent, Sullivan, & Coplan (2000) 
proposed that CBT deconditions contextual fear at the level of the hippocampus 
and enhances the ability of the prefrontal cortex to inhibit the amygdala.

In the most recent meta-analysis, cognitive-behavioral group therapy 
(CBGT) showed a moderate effect size relative to control interventions 
(0.53) with a number-needed-to-treat of 3.24 (Wersebe, Sijbrandij, & Cui-
jpers, 2013). Another recent meta-analysis of randomized placebo-controlled 
trials indicated that CBT protocols are associated with clinically meaningful 
improvements at the conclusion of acute-phase treatment in SAD and other 
anxiety disorders (Hofmann & Smits, 2008). Although long-term follow-up 
studies are sparse in SAD (as in other disorders), the available data suggest 
that the gains achieved with CBT can be durable over time (Gould, Buck-
minster, Pollack, Otto, & Yap,  1997). Similar gains were found in a meta- 
analysis by Powers, Sigmarsson, & Emmelkamp (2008); their literature 
search produced 32 randomized controlled trials (n  =  1479) that were in-
cluded in the final analysis, showing a clear overall advantage of treatment 
compared to wait-list (d = 0.86), psychological placebo (d = 0.34), and pill 
placebo (d = 0.36) conditions at post-treatment on the primary outcome meas-
ures. The average treated participant fared better than 80% of the wait-list 
and 66% of the placebo participants. Patients receiving CBT also fared bet-
ter than control conditions across secondary outcomes including cognitive 
measures (d = 0.55), behavioral measures (d = 0.62), and general subjective 
distress measures (d = 0.47). Importantly, treatment gains were maintained at 
the follow-up (d = 0.76). They also found that combined exposure and cogni-
tive therapy (versus control: d  =  0.61) was not significantly different from 
exposure (versus control: d = 0.89; p = 0.33) or cognitive treatments (versus 
control: d = 0.80; p = 0.70) alone. Likewise, group treatments (versus control: 
d = 0.68) were not significantly different from individual treatments (versus 
control: d = 0.69; p = 0.62). Effect sizes were not associated with treatment 
dose (p = 0.91), sample size (p = 0.53), or publication year (p = 0.77). Impor-
tantly, these results are in line with previous meta-analytic findings supporting 
the use of psychological treatments for social anxiety disorder, showing no 
significant differences in treatment type or format.

The outcome over follow-up periods suggests that during acute treatment, 
patients learn a method for approaching their social fears and avoidance, and 
then continue to increase the magnitude of their treatment gains over time 
(Heimberg, Salzman, Holt, & Blendell, 1993). We are not including additional 
psychotherapies, such as interpersonal psychotherapy (IPT) and psychodynam-
ic therapies, among others, due to limited available data.
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PHARMACOLOGICAL TREATMENTS

In contrast to CBT, pharmacological interventions aim to directly target bio-
chemical pathways underlying the anxiety elicited by disorder-specific cues 
(e.g., social scrutiny for SAD) by decreasing activity in the amygdala (Gorman 
et al., 2000), a region of the brain involved in emotion. The hypothesized mech-
anism is the modulation of anxiety via specific biochemical pathways when 
anxiety is elicited by disorder-specific cues, such as social scrutiny in SAD 
(e.g., Otto, Safren, Nicolaou, & Pollack, 2003a). The first-line pharmacological 
treatments for social anxiety disorder include: monoamine inhibitors (MAOI), 
serotonin selective reuptake inhibitors (SSRIs), tricyclic antidepressants, ben-
zodiazepines, and beta-adrenergic blockers (Lydiard, Brawman-Mintzer, & 
Ballenger, 1996; Smoller & Pollack, 1996). Currently, the largest evidence base 
supports the use of MAOIs (e.g. phenelzine sulfate) and SSRIs (i.e., fluvoxam-
ine, sertraline, paroxetine, citalopram, escitalopram, and fluoxetine) for anxiety 
treatment. This was further supported in a 2011 meta-analysis of clinical trials 
comparing second-generation antidepressants to placebo controls; Paroxetine, 
Sertraline, Fluvoxamine, Escitalopram, and Venlafaxine were shown to be con-
sistently more effective than placebo for treatment of SAD, with no difference 
in efficacy amongst these drugs (Menezes, Coutinho, Fontenelle, Vigne, Figue-
ira, & Versiani, 2011).

Now that we have discussed both treatment types, we will review the ad-
vantages and disadvantages of both. Starting with psychosocial therapy, one of 
the consistent features of CBT is that it has strong relapse-prevention effects. 
This is a particularly important feature when assessing cost-effectiveness of 
psychosocial treatments relative to medications; short-term CBT is associated 
with strong maintenance of treatment gains, whereas pharmacotherapy often re-
quires ongoing treatment to prevent relapse (e.g., Antonuccio, Thomas, & Dan-
ton, 1997; Haug et al., 2003; Otto, Pollack, & Maki, 2000). A five-year follow-
up study illustrates these results; the authors used a sample of 80 participants, 
implementing Internet-Based Cognitive Behavior Therapy (Hedman, Furmark, 
Carlbring, Ljótsson, Rück, Lindefors, & Andersson, 2011). The central feature 
of treatment was nine self-help text modules, each covering specific themes 
such as exposure and cognitive restructuring. Participants also had access to 
therapists, and online discussions, and were assigned homework exercises over 
the nine weeks of treatment. Participants showed improvements on social anxi-
ety measures at the one-year follow-up that was also sustained at the five-year 
follow-up. This shows not only the long-term benefits of CBT, but also the pos-
sible cost benefits. Although this article did not report on economic data, other 
studies have demonstrated that Internet-based CBT is more cost-effective than 
group CBT due to the lower cost of the treatment (Titov, Andrews, Johnston, 
Schwencke, & Choi, 2009).

CBT also might be a more tolerable treatment relative to medications (e.g., 
Antonuccio et al., 1997; Hofmann et al., 1998; Otto et al., 2000). A summary of 
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dropout rates, as evaluated in meta-analytic reviews of acute pharmacotherapy 
and CBT trials, indicates that CBT is equal to or more tolerable than pharmaco-
logic alternatives across the anxiety disorders.

Importantly, studies have shown that CBT is an effective treatment for in-
dividuals who have failed to respond to medication treatment for PTSD (Otto 
et al., 2003b), OCD (Kampman, Keijsers, Hoogdiun, & Verbraak, 2002) and 
PD (Otto, Pollack, Penava, & Zucker, 1999; Pollack, Otto, Kaspi, Hammerness,  
& Rosenbaum, 1994; Heldt et al., 2006). Heldt et al. (2006) offered 12 weekly 
sessions of CBGT to individuals with panic disorder who had remained symp-
tomatic despite an average of three years of pharmacotherapy. At the one-year 
follow-up, nearly two-thirds of the participants met remission criteria. The most 
readily available treatment for the anxiety disorders is often medication since 
psychiatrists and primary care physicians greatly outnumber psychologists 
trained in CBT. Thus, using CBT as a treatment for individuals who have not 
benefited from medication may be a practical solution when treatment resources 
are limited.

A last advantage of psychosocial treatments is that it is not a long-term 
proposition, whereas treatment-free follow-up data for pharmacotherapy sug-
gest that it is a long-term commitment; relapse is common following medica-
tion discontinuation (e.g., Mavissakalian & Perel, 1992; Noyes, Garvey, Cook, 
& Suelzer, 1991; Stein, Versiani, Hair, & Kumar, 2002; Walker et al., 2000). 
For the average patient, attenuation of the anxiety response appears to work 
as long as medication treatment is continued. When treatment is discontinued, 
however, relapse is common (Noyes, Garvey, Cook, & Samuelson, 1989; Noyes 
et  al.,  1991; Pollack & Smoller,  1996). Some studies of panic disorder indi-
cate that relapse rates are attenuated the longer a patient is kept on medication 
(Mavissikalian & Perel, 1993), though they still must remain on pharmacother-
apy for the longer period of time. Pharmacotherapy is sometimes difficult as a 
long-term treatment option because patients often fail to adhere to pharmaco-
logical prescriptions over the long run (Cowley, Ha, & Roy-Byrne, 1997; Sirey 
et al., 1999; Weilburg et al., 2003), yet the same does not exist in psychosocial 
treatments.

Advantages of pharmacological treatments

Fewer advantages exist for pharmacological treatment, though a striking one is 
that it requires far less effort and time than psychosocial interventions. Patients 
who are too busy or cannot commit to a full course of CBT may be particularly 
well suited for this option, as they only need to work with their physician to find 
a therapeutic dose; once that is accomplished, they only need periodic appoint-
ments for assessments and refills.

Additionally, there is some evidence, albeit only in panic disorder, that phar-
macotherapy may be effective when CBT fails. In a study on the two treat-
ments, Kampman, Keijsers, Hoogduin and Hendriks (2002) randomly assigned 
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individuals with panic disorder who remained symptomatic after 15 sessions of 
CBT, to continued CBT plus paroxetine, or CBT plus placebo. Those subjects 
who received the paroxetine experienced significant improvement on measures 
of avoidance and anxiety whereas those who received placebo did not. These 
data suggest that pharmacotherapy may be affective for certain individuals who 
have not had success with CBT alone.

COMPARISON OF PSYCHOSOCIAL AND PHARMACOLOGICAL 
TREATMENTS

Meta-analyses

The first major meta-analysis to compare CBT and pharmacotherapy for SAD 
included 24 studies with 1079 participants (Gould et al., 1997). Of this meta-
analysis, sixteen studies included cognitive behavioral interventions, and 10 
included pharmacotherapy. Only two studies included a combined approach 
(pharmacotherapy with psychosocial treatment). The mean duration of SAD 
in these trials was 15.92  years, and interestingly the researchers found that 
both treatments were effective with no significant differences between CBT 
(ES = 0.74) and pharmacological (ES = 0.62) treatments (see Figure 26.1).

The treatments with the largest effect size for both types were exposure ther-
apy for CBT (ES = 0.89) and SSRI treatment for pharmacotherapy (ES = 1.89). 
In total, a cost projection analysis for all treatment types showed that group 
CBT was by far the most cost-effective treatment option. In 1997, the authors 
estimated the total cost for cognitive behavioral group therapy (CBGT) to be 
approximately $600 compared to a yearly cost of $1000 for the cheapest phar-
macological intervention (clonazapam). A larger meta-analysis of 108 trials 
showed that benzodiazepines and SSRIs were equipotent and more effective 
than applied relaxation and control conditions at post-treatment (Fedoroff & 

FIGURE 26.1  Mean effect sizes for CBT and pharmacotherapy in social anxiety disorder 
trials. (Data from Gould et al., 1997.)
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Taylor, 2001). Finally, a recent meta-analysis compared the post-acute efficacy 
of CBT plus pharmacotherapy with CBT plus pill placebo for the range of anxi-
ety disorders (Hofmann, Sawyer, Korte, & Smits, 2009). The effect size for SAD 
was small and not significant (ES = 0.16). Unfortunately, there were insufficient 
follow-up data to determine long-term outcome. Taken together, meta-analyses 
suggest that medications and CBT are both effective and not significantly dif-
ferent from each other, and combined strategies are not significantly better than 
monotherapies. Due to this, treatment decisions must be based on other factors, 
such as cost, long-term commitment, history, and comorbidity.

Individual trials

In this section, we briefly discuss eight randomized controlled trials that include 
psychosocial and pharmacological treatments in combination for SAD, along 
with follow-up studies when available. See Table 26.1 for a summary of these 
trials.

First, Clark and Agras (1991) randomized 94 participants with SAD (DSM-
III-R) to CBT plus buspirone, CBT plus placebo, buspirone alone, or placebo 
only over a six-week period. The CBT consisted of five group sessions. Overall, 
results favored the CBT conditions (with and without buspirone). Both CBT 
groups showed lower fear ratings during behavioral tasks and on other measures 
compared to buspirone alone and placebo alone. Interestingly, buspirone was 
not significantly superior to placebo in this trial. CBT is the clear treatment win-
ner of this trial (with or without buspirone) over buspirone alone.

In a different study, Gelernter et al. (1991) randomized 65 participants with 
SAD (DSM-III-R) to one of four conditions including: alprazolam with self-
exposure instructions, phenelzine with self-exposure instructions, placebo with 
self-exposure instructions, or CBT alone. Results showed that all four condi-
tions resulted in significant improvement in social anxiety symptoms. They 
found, however, no differences between any of the treatments. The one con-
sistent component across all four treatments was the inclusion of exposure  
(in addition to non-specific factors). Thus, the results suggest there was no add-
ed benefit of adding pharmacotherapy to exposure therapy. However, the lack of 
a no-treatment comparison group suggests caution in interpreting these results 
in this way.

In another study, Turner, Beidel, and Jacob (1994) randomized participants 
with SAD to exposure only, atenolol, or placebo. Treatment proceeded over a 
three-month period and the trial included a six-month follow-up. Overall, ex-
posure was superior to both atenolol and placebo. In fact, atenolol did not out-
perform placebo in this trial. Atenolol, however, is not considered a first-line 
treatment for social anxiety. Thus, many researchers point out that the outcome 
of this trial is not surprising.

Later on, Heimberg et  al. (1998) randomized participants with SAD 
(n = 133) to one of four treatments: CBGT, phenelzine, psychological placebo, 
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or pill placebo. The psychological placebo was an educational supportive group 
and showed equal credibility to the CBGT condition. The participants were 
then followed for one-year post-treatment (Liebowitz et  al.  1999), which in-
cluded a six-month maintenance phase followed by a six-month treatment-free 
phase. Overall the CBGT and phenelzine conditions were roughly equivalent 

TABLE 26.1 Randomized Controlled Trials of Psychotherapy  
and Pharmacotherapy

Study Conditions n Overall Outcome

Clark & Agras., 1991 CBT + BUS
CBT + PL
BUS
PL

94 CBT + BUS = CBT + PL > BUS = PL

Gelernter et al., 1991 SE + Alp
SE + Phen
SE + PL
CBT

65 SE + Alp = SE + Phen = SE + PL = CBT

Turner et al., 1994 Exp
Atenolol
PL

72 Exp > Atenolol = PL

Heimberg et al., 1998; 
Liebowitz et al., 1999

CBGT
Phen
Psych PL
PL

133 CBGT = Phen > Psych PL = PL

Blomhoff et al., 2001; 
Haug et al., 2003

Exp + Sert
Exp + PL
Sert
PL

387 Exp + Sert = Exp + PL > Sert > PL

Clark et al., 2003 CT
SE + Flu
SE + PL

60 CT > SE + Flu = SE + PL

Davidson et al., 2004 CBT + Flu
CBT + PL
CBT
Flu
PL

295 CBT = CBT + Flu = CBT + PL =  
Flu > PL

Blanco et al., 2010 CBGT + Phen
CBGT
Phen
PL

128 CBGT + Phen > CBGT = Phen > PL

Note: Alp = alprazolam; BUS = buspirone; CBGT = cognitive behavioral group therapy; 
Exp = exposure; Flu = fluoxetine; Phen = phenelzine; PL = pill placebo; Psych PL = psychological 
placebo; SE = instructions for self-exposure; sert = sertraline.



PART | III  Treatment Approaches760

over the course of the trial, and both were clearly superior to the control con-
ditions. Phenelzine outperformed CBGT on some measures during the acute 
phase. Phenelzine, however, also showed a trend for greater relapse during the 
treatment-free follow-up. In addition, phenelzine is an MAOI and therefore re-
quires dietary restrictions to prevent a hypertensive crisis (i.e., cheese, lunch 
meats, snow peas, beer and red wine, etc.), which may be difficult for patients 
to adhere to.

In an interesting community/general practice double-masked design, Blom-
hoff et  al. (2001) randomized 387 treatment-seeking participants with gen-
eralized SAD (DSM-IV) to exposure plus sertraline, exposure plus placebo, 
sertraline alone, or placebo alone. Forty-seven trained physicians with private 
practices provided the treatments, and the exposure treatment was manualized 
and monitored for adherence. Participants were followed for one-year post-treat-
ment (Haug et al. 2003), and it should also be noted that funding was provided 
for this trial by Pfizer. The results of the study showed an advantage of sertraline 
and exposure plus sertraline during the acute phase of treatment, with response 
rates at the end of acute phase-treatment equal to 45.5% (sertraline + exposure), 
40.2% (sertraline), 33% (placebo + exposure) and 24% (placebo). These find-
ings suggest that sertraline can augment the effects of exposure treatment, par-
ticularly when exposure treatment is delivered with minimal therapist contact 
(i.e., eight 20-minute sessions involving instructions for homework exposures). 
Relative to CBT alone, however, these benefits of combined treatment were 
no longer evident at a one-year follow-up evaluation (Haug et al., 2003). Dur-
ing the treatment-free phase, the exposure-alone condition showed substantial 
continued improvement, whereas the sertraline conditions showed consider-
able deterioration. This finding is consistent with similar trials in other anxiety 
disorders. More specifically, treatment gains obtained during CBT while in a 
medication context may not transfer to the non-medication context (Barlow, 
Gorman, Shear, & Woods, 2000; Liebowitz et al., 1999; Marks et al., 1993). 
This phenomenon will be discussed in greater detail later in the chapter. The au-
thors concluded that: (1) sertraline, exposure therapy, and their combination are 
all effective treatments for SAD; (2) treatment with exposure therapy appears 
to confer longer-lasting gains than sertraline; and (3) exposure alone is more 
effective in the long term than when given in combination with sertraline. Thus, 
exposure alone was the treatment of choice in this trial.

In a separate study, Clark et al. (2003) randomly assigned 60 participants 
with generalized SAD (DSM-IV) to one of three conditions: cognitive therapy, 
fluoxetine plus self-exposure instructions, or placebo plus self-exposure instruc-
tions. Acute treatment occurred over 16 weeks and participants were followed 
for one-year post-treatment. Significant improvement was observed in all three 
conditions, though there was a clear advantage for the cognitive therapy group 
on SAD measures compared to both the fluoxetine plus exposure and placebo 
plus exposure conditions. The fluoxetine/exposure and placebo/exposure condi-
tions were not significantly different from each other.
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In a more recent large trial, Davidson and associates (2004) randomized 
patients with generalized SAD (n = 295) to one of five conditions: CBT alone, 
CBT plus fluoxetine, CBT plus placebo, fluoxetine alone, or placebo alone. All 
active treatments were superior to placebo on primary outcomes, but investiga-
tors found less than a 3% improvement in response rates with the addition of 
fluoxetine to CBT. Patients treated with CBT plus fluoxetine demonstrated an 
intent-to-treat response rate of 54% relative to intent-to-treat response rates of 
52% for CBT alone, 51% for fluoxetine alone, and 32% for the pill-placebo 
condition. Overall, at the end of the 14-week trial all active treatments showed 
significant improvement relative to placebo alone. There were, however, no sig-
nificant differences between active treatments.

More recently, Blanco et  al. (2010) randomly assigned 128 participants 
with social anxiety disorder (DSM-IV) to CBGT plus phenelzine, CBGT 
alone, phenelzine alone, or pill placebo alone. The study included four phases: 
acute phase (12  weeks), continuation phase (12  weeks), maintenance phase 
(28  weeks), and a 12-month naturalistic follow-up. The data presented only 
included the acute and continuation phases, and results clearly supported the su-
periority of combined treatment (CBGT plus phenelzine) throughout the acute 
and continuation phases. The response rates at the 24-week assessment were 
78% (CBGT + phenelzine), 53% (CBGT), 49% (phenelzine), and 33% (pla-
cebo) (see Figure 26.2).

It should be noted, however, that these assessments took place while partici-
pants were still in continuation treatment; it will be interesting to find out how the 
treatments compare after the naturalistic follow-up results are published. Over-
all, the combined approach was more effective during the acute and continuation 
phases, though it remains unclear how the participants will fare in the long run.

In summary, the individual randomized controlled trials support the efficacy 
of both psychosocial and pharmacological approaches. The decision to apply 

FIGURE 26.2  Percent responders by treatment condition at week 24. (Data from Blanco 
et al., 2010.)
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one treatment over the other must then rely on other factors such as cost, long-
term outcome, side effects, etc. In the next section we discuss some advantages 
of each approach to treatment.

NOVEL THERAPEUTICS: COMBINING “COGNITIVE 
ENHANCERS” WITH PSYCHOSOCIAL TREATMENT

The combination treatment strategies reviewed above represent the application 
of two independent strategies, each designed to treat disorders on its own. Are 
there, however, alternative ways to conceptualize the combination of psychoso-
cial and pharmacologic strategies? Rather than focusing on the anxiolytic, anti-
depressant, or mood-stabilizing effects of pharmacotherapy, can medication be 
used to enhance the change processes specific to psychotherapy more directly? 
One such strategy relies not on anxiolysis, but on the enhancement of the extinc-
tion learning that occurs during cognitive behavioral therapy.

The idea behind this approach emerged from advances in animal research, 
which mapped some of the core pathways and neurotransmitters involved in 
fear extinction (e.g., Davis, Falls, & Gewirtz,  2000; Davis & Myers,  2002). 
Specifically, animal studies suggest that fear learning and extinction are both 
blocked by antagonists at the glutamatergic NMDA receptor. Partial agonists at 
this receptor should then augment learning; which was found to be the case with 
D-cycloserine (DCS), in animal trials (for review see Davis, 2002; Richardson, 
Ledgerwood, & Cranney,  2004). More specifically, DCS given in individual 
doses prior to or soon after extinction (exposure) trials in animals facilitated the 
process of extinction of conditioned fear, and may even aid the generalization of 
extinction to related cues (Ledgerwood, Richardson, & Cranney, 2005).

Investigating this more in a groundbreaking study, Ressler et al. (2004) ran-
domly assigned acrophobic patients (n = 28) to one of three treatment condi-
tions: (1) virtual-reality exposure therapy plus DCS 500 mg; (2) VRE plus DCS 
50 mg, or (3) virtual-reality exposure plus a pill placebo. Pills were adminis-
tered in a double-blind fashion one hour prior to each of two weekly virtual-
reality exposure sessions. Results indicated that by the second exposure ses-
sion, patients who had received DCS reported significantly greater reductions 
in acrophobia symptoms and skin conductance levels during virtual exposures, 
as well as greater improvement on general acrophobia symptoms as applied to 
real-world situations, relative to those treated with placebo. Furthermore, this 
differential benefit was maintained at three months following treatment termi-
nation. When combined, these two published studies have examined the ability 
of DCS to enhance the effects of exposure in the treatment of social anxiety 
disorder (see Table 26.2), and have shown very positive and exciting results.

In a very important extension, Hofmann et al. (2006) examined the efficacy 
of adjunctive DCS in a placebo-controlled trial of CBT for SAD. Using the 
social anxiety disorder population in this study as a next step was important as 
SAD is a disorder known for its marked disability and distress, and has been the 
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target of more traditional combination treatment strategies discussed earlier in 
the chapter (e.g., Davidson et al., 2004). Furthermore, the study examined DCS 
as applied to a longer course of treatment: a total of five sessions of exposure-
based CBT, with DCS or placebo administration one hour before four of these 
sessions. A total of 27 participants were randomized in a double-blind fashion 
to receive treatment, and results indicated that patients in the DCS group re-
ported significantly more gains from exposure treatment than those who had 
received adjunctive placebo plus exposure. These benefits were seen both at  
post-treatment and at the one-month follow-up assessment. Between-group 
effect sizes for the advantage of adjunctive DCS versus placebo were in the range  
from medium (d = 0.72) to large (d = 1.43) according to Cohen’s standards. In 
a second study investigating DCS treatment for SAD, Guastella et al. (2008) 
randomized 56 participants with SAD to exposure plus DCS or exposure plus 
placebo. Consistent with previous findings, the participants who received DCS 
prior to exposures reported greater improvement in symptoms of social anxiety, 
dysfunctional cognitions, and life impairment compared to those who received 
placebo.

The use of adjunctive DCS to enhance therapeutic learning from exposure 
is fully congruent with concerns against affect modulation and context effects 
in combination treatments. DCS is taken only prior to sessions, and exposure 
practice following each week of therapy is during a drug-free state. Even dur-
ing acute administration DCS is not an anxiolytic and in the 50 mg dose range 
appears to be virtually free of side effects (e.g., D’Souza et al., 2000; Heresco-
Levy et al., 2002; Hofmann et al., 2006; van Berckel et al., 1998). Thus, DCS 
emerges, at this early stage, as a particularly promising candidate for enhancing 
CBT.

Ongoing work is investigating the efficacy of adjunctive DCS across the 
anxiety disorders. One aspect of DCS treatment that is not known is the num-
ber of times it can be used successfully within a treatment episode. Studies of 
isolated versus chronic dosing (i.e., 20 minutes prior to testing versus daily for 
15 days prior) of DCS in animal paradigms have revealed limitations for chronic 

TABLE 26.2 Randomized Controlled Trials of Psychotherapy Augmentation

Study Conditions n Overall Outcome

Hofmann et al., 2006 Exp + DCS
Exp + PL

27 Exp + DCS > Exp + PL

Guastella et al., 2008 Exp + DCS
Exp + PL

56 Exp + DCS > Exp + PL

Guastella et al., 2009 Exp + oxytocin
Exp + PL

25 Exp + oxytocin = Exp + PL

Note: DCS = D-cycloserine; Exp = exposure; PL = pill placebo.
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dosing (Parnas, Weber, & Richardson,  2005; Quartermain, Mower, Rafferty, 
Herting, & Lanthorn, 1994). As suggested by Ressler et al. (2004), DCS may 
need to be taken on an isolated rather than a chronic dosing schedule in order 
for it to have its intended effect on NMDA receptor activity.

The most recent DCS study was a multisite randomized placebo-controlled 
efficacy study involving 169 patients (Hofmann, Smits, Rosenfield, Simon, 
Otto, Meuret, & Pollack, 2013). This study was the first large-scale study that 
evaluated d-cycloserine as an augmentation strategy with a full course of com-
prehensive CBT for SAD. Participants were enrolled in a 12-session cognitive-
behavioral group treatment in which patients were randomly assigned to receive 
50 mg of D-cycloserine or placebo, one hour before each of the five exposure 
sessions that were a part of the treatment. D-cycloserine was not superior to 
placebo-augmented CBT in this study. However, DCS augmented therapy 
showed temporary accelerated gains. There was no significant difference be-
tween groups in completion rates, response rates, or remission rates at the post-
treatment and follow-up assessments. This shows that perhaps d-cycloserine, 
in combination with a full course of comprehensive CBT, may not be more 
effective than such a powerful full intervention on its own. Further research  
of effective dosage and dosage timing should be considered.

With mixed data about the efficacy of d-cycloserine to augment standard 
full-course CBT, Smits et  al. wanted to determine if d-cycloserine enhance-
ment of exposure therapy for SAD depended on the participant’s success in 
the session (Hofmann et al., 2013 & Smits, Rosenfield, Otto, Marques, Davis, 
Meuret, & Hofmann, 2013). Using the Subject Units of Distress Scale (SUDS), 
participants provided their fear ratings at the beginning of their exposure session 
and just prior to the end of their session. Additionally, after the session, partici-
pants were asked to indicate their highest level of SUDS during the exposure 
session. Blind evaluators used The Clinical Global Impressions Severity and 
improvement scales (CGI-S and CGI-I) to assess participants. They found that 
when patients reported low fear at the end of the session, those receiving DCS 
demonstrated significantly greater clinical improvements than those receiving 
the placebo. When patients reported high end of session fear, however, those re-
ceiving DCS showed significantly fewer clinical improvements than  those  
receiving placebo. Therefore, DCS enhancement was only evident among pa-
tients who, on average, had lower fear ratings at the end of their sessions. This 
suggests that DCS augmentation in successful sessions can lead to significant 
improvements, yet DCS augmentation in unsuccessful ones may interfere with 
improvements. This finding is in line with the proposed mechanism of DCS 
augmentation—it augments whatever is learned (fear reduction or fear “incuba-
tion;” e.g., Hofmann, in press).

Another interesting augmentation candidate for exposure-based treatments 
is the use of intranasal oxytocin. Oxytocin, a hormone, is involved in several 
social processes, including bonding, communication, social threat, and encod-
ing of positive social cues. Guastella et al. (2009) randomized 25 participants 
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with social anxiety disorder to exposure with oxytocin or exposure with a pla-
cebo, and results showed improvements in both groups. The oxytocin condition, 
however, did not significantly outperform the placebo condition on primary out-
come measures for SAD, so it is unclear whether oxytocin will be a viable 
augmentation agent at this time. A more recent study suggests that attachment 
style is an important moderator in the effect of oxytocin on social behaviors and 
cognitions among patients with SAD (Fang, Hoge, Heinrichs, & Hofmann, in 
press). Therefore, it is possible that the effect of oxytocin depends on certain 
personality traits.

A third novel therapy that has recently emerged is yohimbine hydrochlo-
ride (YOH). Translational research has shown that administration of this  
alpha2-receptor antagonist is successful as an alternative strategy for enhancing 
extinction learning (Cain, Blouin, & Barad, 2004). Yohimbine is a rapid-acting 
compound with an absorption half-time of 10 minutes and an elimination half-
life of 36 minutes. Cain et al. (2004) found that, following injection of yohim-
bine hydrochloride (5mg/kg), fear extinction in mice was accelerated (from 30 
trials to 5 trials). Additionally, the mice treated with yohimbine hydrochloride 
were protected from the negative effects of spacing extinction trials (20-minute 
intertrial intervals) in comparison to mice treated with placebo.

The theorized mechanism for yohimbine hydrochloride is the stimulation of 
the medial prefrontal cortex (mPFC), signaling safety both during and following 
extinction trials. Specifically, yohimbine hydrochloride stimulates c-Fos expres-
sion in the mPFC, making it capable of accelerating fear reduction and enhanc-
ing subsequent recall of safety learning. YOH blocks inhibition of norepineph-
rine release, thus increasing norepinephrine in the forebrain regions important 
for fear extinction including the hippocampus, amygdala, and prefrontal cortex. 
Indeed, animal literature indicates that mPFC is implicated strongly in extinc-
tion learning (Morgan, Romanski, & LeDoux, 1993; Quirk, Russo, Barron, & 
Lebron, 2000). For example, mPFC activity in healthy rats increases (thereby 
signaling safety) during testing on the day following extinction learning (Milad 
& Quirk, 2002), and stimulation of the mPFC in rats enhances extinction learn-
ing (Milad & Quirk, 2002; Herry & Garcia, 2002). Likewise, removal of the 
mPFC in rats precludes the continuation of successful extinction from one day 
to the next (Morgan et al., 1993; Quirk et al., 2000). In a randomized controlled 
study in 2009, Powers, Smits, Otto, Sanders, & Emmelkamp (2009) examined 
the potential exposure-enhancing effect of yohimbine in claustrophobic humans. 
Participants displaying marked claustrophobic fear (n = 24) were randomized 
to take 10.8 mg yohimbine or placebo before being treated with two one-hour 
in vivo exposure sessions. Both groups improved equally post-treatment, and, 
consistent with predictions, the group that took yohimbine showed significantly 
greater improvement at the one-week follow-up. This pilot study provides sup-
port for the use of yohimbine to enhance exposure therapy.

Importantly, a more recent randomized controlled trial in 2013 explored the 
effectiveness of yohimbine on social anxiety (Smits, Rosenfield, Davis, Julian, 
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Handelsman, Otto, Tuerk, Shiekh, Rosenfield, Hofmann, & Powers,  2013). 
Forty adults with a diagnosis of SAD were randomized to placebo or yohimbine 
HCI (10.8mg). Participants were instructed to take the medication one hour be-
fore each of the four exposure sessions, and results showed that the yohimbine 
condition resulted in faster improvement and better outcomes on self-reports of 
SAD and depressed mood severity compared to placebo. Although differences 
were found amongst the self-report measures, no significant differences were 
found on clinician-rated assessments of social anxiety symptoms. These results 
indicate moderate support for yohimbine augmentation of exposure therapy for 
those with social anxiety disorder, and trials are currently under way to deter-
mine if yohimbine also enhances fear reduction in social anxiety disorder.

DISCUSSION

As discussed above, current data suggest that pharmacotherapy, CBT, and their 
combination are effective treatments for the symptoms of social anxiety dis-
order, and that interestingly there are few differences between treatment mo-
dalities when compared directly. There is some suggestion that a combined 
approach may yield faster results in acute treatment, and after treatment discon-
tinuation there may be less relapse with CBT. In reality, however, most patients 
are given pharmacotherapy as a first-line treatment for social anxiety. Thus, if 
they do arrive at a psychotherapy clinic they are most likely taking medication. 
This partly reflects the fact that primary care physicians far outnumber experts 
in delivery of CBT for SAD, as well as the fact that patients typically approach 
their primary care doctor for advice about anxiety first. The question is then, 
if full programs of CBT are not available, should elements of CBT be added 
to pharmacotherapy in order to yield greater treatment gains? Research shows 
that instruction for patients to do exposures themselves in a stepwise fashion 
offers benefits similar to therapist-guided exposure for some disorders, and that 
the addition of elements of CBT, particularly instruction in stepwise exposure, 
has been shown to enhance pharmacologic treatment in both specialty care and 
primary care settings (Craske et al., 2005; Marks et al., 1988; Mavissakalian 
& Michelson, 1986; Telch, Agras, Taylor, Roth, & Gallen, 1985). Indeed, the 
“prescription” of exposure assignments conjoint with medications has been and 
is currently recommended as standard practice in pharmacotherapy for SAD 
(Sutherland & Davidson,  1995). Accordingly, one strategy for combination 
treatment is to consider elements of CBT as “add on’s” to pharmacotherapy, 
helping ensure that patients have a framework for re-entering and persisting in 
avoided situations. This approach has the advantage of extending the benefit of 
pharmacotherapy without substantially increasing costs when a CBT specialist 
is not available for a full program of treatment. It has the limitation, however, of 
failing to use the more comprehensive programs of CBT that have shown partic-
ular acceptability, tolerability, efficacy, and cost-efficacy on their own (Deacon 
& Abramowitz, 2005; Heuzenroeder et al., 2004; Otto et al., 2000).
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The issue of adding pharmacotherapy to full packages of CBT requires 
greater consideration of whether core fears associated with anxiety disorders 
can be treated adequately when these fears are being attenuated by medication. 
A number of accounts of the fear reductions from exposure stress the impor-
tance of evoking a full anxiety response during exposure (for a review, see Pow-
ers, Smits, Leyro, & Otto, 2006). For example, in their emotional processing 
theory, Foa and Kozak (1986) stress the importance of adequate activation of 
fear-related memories so that new (safety) information can be incorporated in 
these memories. Adequate activation depends in part on whether the exposure 
procedures are a realistic representation of the feared event or situation, in-
cluding the elicitation of fear itself during exposure. This theoretical account 
is consistent with findings showing that reduction of the perceived threat of the 
exposure situation also reduces the efficacy of exposure. For example, the avail-
ability of escape strategies (Powers, Smits, & Telch, 2004) or strategies such as 
distraction from the feared stimulus (e.g., Kamphuis & Telch, 2000; Rodriguez 
& Craske, 1993) or “playing it safe” in the presence of the stimulus (Sloan & 
Telch, 2002) can each reduce the efficacy of exposure. Thus, adding pharmaco-
therapy to full CBT protocols may diminish the effect of CBT by diminishing 
the full anxiety response.

This increased risk of relapse following termination of combined expo-
sure-based and pharmacological treatment is the role of context (for review, 
see Bouton,  2002; Powers et  al.,  2006) and may be due to other reasons as 
well. Specifically, animal studies have shown that extinction learning, which 
involves procedures similar to exposure-based treatments, is context-specific 
(Bouton, 2002). That is, extinction of fear that occurs in one context (e.g., room 
A) may not generalize to a second context (e.g., room B). Accordingly, shifts 
in context such as medication discontinuation (i.e., the drug-state is withdrawn) 
may account for the loss of gains apparent during acute-phase treatment (i.e., the 
extinction memory is specific to the state of being on medication). Mystkowski, 
Mineka, Vernon, & Zinbarg (2003) tested this hypothesis using a sample of par-
ticipants fearful of spiders. They randomly allocated these participants to ingest 
either caffeine or a pill placebo before receiving treatment involving exposure 
to live spiders, and they assessed outcome by means of a behavioral approach 
task immediately following treatment completion. To test the hypothesis that 
extinction learning during CBT is context-specific, and thus would be lost as 
a result of changing the drug state, the investigators retested participants one 
week following treatment under conditions of either the same or opposite drug 
context. Consistent with predictions, participants who were tested under the 
incongruent condition (e.g., treated while taking caffeine and later tested while 
taking placebo) displayed greater return of fear compared to those tested un-
der the congruent condition (e.g., treated while taking caffeine and later tested 
while taking caffeine).

A third theory, the self-efficacy theory (Bandura,  1977), offers a possi-
ble alternative or complementary mechanism underlying the negative effects 



PART | III  Treatment Approaches768

of long-term medication on patients also undergoing CBT. The self-efficacy 
theory posits that phobic behavior is a function of one’s perceived inability 
to execute effective coping behavior in response to potential phobic threats 
(Bandura,  1977). It seems plausible that medication-taking may cause pa-
tients to attribute their gains to the medication instead of their own efforts 
and accomplishments, thereby undermining self-efficacy enhancement. In-
deed, patients with anxiety disorders tend to attribute treatment gains to ex-
ternal factors (Adler & Price, 1985; Anderson & Arnoult, 1985; Broadbeck & 
Michelson, 1987; Cloitre, Heimberg, Liebowitz, & Gitow, 1992; Emmelkamp 
& Cohen-Kettenis, 1975; Hoffart & Martinsen, 1990) rather than to their own 
efforts. The influence of patients’ attributions of treatment gains to medication 
on the outcome of combined treatments has been examined in a few studies. 
Basoglu, Marks, Kilic, Brewin, and Swinson (1994) reported that attributions 
of improvement to the medication (i.e., alprazolam or placebo) significantly 
predicted relapse in panic disorder patients treated with exposure in combina-
tion with medication. Interestingly, Biondi and Picardi (2003) reported that 
making external/medication attributions in panic disorder treatment was as-
sociated with a 60% relapse rate, whereas making internal attributions was 
associated with a 0% relapse rate. Thus, the self-efficacy theory could be a fac-
tor in why combined pharmacotherapy treatment with CBT has higher relapse 
rates than CBT alone.

Possibly the strongest evidence for the causal role of external attributions 
in relapse following the discontinuation of combined treatments, however, 
comes from a recent analogue study by Powers, Smits, Whitley, Bystritsky, 
and Telch (2008). Using an experimental design, the investigators first ran-
domly assigned participants displaying marked claustrophobic fear to one of 
four conditions: wait-list, psychological placebo, exposure-based treatment, 
or exposure-based treatment plus an inactive pill. They did a post-treatment 
assessment that revealed an advantage of exposure over control conditions 
and no effects of pill-taking, and afterwards, they manipulated attributions 
concerning medication-taking by randomly assigning participants in the expo-
sure-based treatment plus pill-placebo condition to one of three instructional 
sets: (1) they described the pill as a sedating herb that likely made exposure 
treatment easier; (2) they described the pill as a stimulating herb that likely 
made exposure treatment more difficult; or (3) they described the pill as a 
placebo that had no effect on exposure treatment. Assessments at follow-up 
showed that the participants who believed that the pill had a sedating effect had 
a relapse rate of 39%, whereas the participants in the two other medication- 
taking conditions had a relapse rate of 0%. Interestingly, reduced self-efficacy 
accounted for the elevated relapse rates associated with the sedating instruc-
tional set.

Collectively, these findings suggest that the practice of acute-phase com-
bined treatments may benefit from specific strategies to prevent relapse. These 
include assessing and modifying patient attributions regarding treatment gains, 
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as well as continuing exposure practice following pharmacotherapy treatment. 
Indeed, for patients who would like to discontinue medication following suc-
cessful CBT, research suggests that a slow taper coupled with reapplication of 
exposures during the taper does reduce relapse (e.g., Otto et al., 1993; Whittal, 
Otto, & Hong, 2001).

Overall, though, based on the available data as well as cost–benefit consid-
erations (see Otto et al., 2000; McHugh et al., 2007), it appears that there is no 
strong justification for recommending that combined treatment be adopted as a 
standard, first-line treatment for optimizing acute outcomes for the social anxie-
ty disorder. Whether combination treatments are indicated for certain subgroups 
of patients (e.g., those with comorbid depressive disorders) or in settings where 
CBT cannot be delivered in its most optimized form (e.g., primary care) are 
questions that deserve further inquiry. Although the evidence to date provides 
no justification for recommending combined treatments as a first-line interven-
tion for anxiety disorders, it does not rule out that the combined approach holds 
great value for many patients suffering from social anxiety disorder, as a second 
or third-line approach.

It appears the efficacy of combined psychosocial and pharmacotherapy 
treatments varies and depends on many factors, including patient medica-
tion preferences, availability of state-of-the-art CBT, and the presence of 
comorbid conditions at the start of treatment. Another consideration for the 
efficacy of combined treatments is attenuation; recent large-scale studies of 
SAD (Davidson et al., 2004) and OCD (Foa et al., 2005) point towards high-
er dropout rates in combination treatments than CBT alone, but this trend 
was not evident in a multicenter trial of panic disorder (Barlow et al., 2000). 
Given these mixed data, a conservative conclusion is that combination treat-
ment offers no reliable advantages to CBT in terms of the acute retention 
of patients, and may have other unfortunate effects. Considering the avail-
ability, tolerability, and efficacy of combined treatment strategies for anxi-
ety disorders, we believe the available evidence illustrates that elements of 
CBT, particularly instruction in stepwise exposure, offer a fairly reliable 
benefit to ongoing pharmacotherapy, when these treatment elements can be 
provided as part of the care of the pharmacotherapy team, and do not re-
quire resources from clinicians who otherwise would provide full packages 
of CBT. When patients in a single treatment condition are not benefitting, 
clinicians and therapists should consider combination treatment, as well as 
when a patient wishes to discontinue psychopharmacological-only treat-
ment. The best treatment, however, is when state-of-the-art CBT is avail-
able. This intervention can be offered alone and achieve results that rival 
combination treatment in many cases and offer the potential for greater du-
rability of treatment and lower cost (e.g., Heuzenroeder et al., 2004; Otto, 
Pollack, & Sabatino,  1996). As such, clinicians should be cautious about 
recommending routine combination treatment when full packages of CBT 
can be provided.



PART | III  Treatment Approaches770

REFERENCES

Adler, D., & Price, J. H. (1985). Relation of agoraphobics’ health locus of control orientation to 
severity of agoraphobia. Psychological Reports, 56, 619–625. 

Anderson, C. A., & Arnoult, L. H. (1985). Attributional style and everyday problems in living: 
Depression, loneliness, and shyness. Social Cognition, 3, 16–35. 

Antonuccio, D. O., Thomas, M., & Danton, W. G. (1997). A cost-effectiveness analysis of cognitive 
behavior therapy and fluoxetine (Prozac) in the treatment of depression. Behavior Therapy, 28, 
187–210. 

Bandura, A. (1977). Self-efficacy: toward a unifying theory of behavioral change. Psychological 
Review, 84(2), 191–215. 

Barlow, D. H., Gorman, J. M., Shear, M. K., & Woods, S. W. (2000). Cognitive-behavioral therapy, 
imipramine, or their combination for panic disorder: A randomized controlled trial. Journal of 
the American Medical Association, 283, 2529–2536. 

Basoglu, M., Marks, I. M., Kilic, C., Brewin, C. R., & Swinson, R. P. (1994). Alprazolam and ex-
posure for panic disorder with agoraphobia attribution of improvement to medication predicts 
subsequent relapse. British Journal of Psychiatry, 164, 652–659. 

Biondi, M., & Picardi, A. (2003). Attribution of improvement to medication and increased risk of 
relapse of panic disorder with agoraphobia. Psychotherapy and Psychosomatics, 72, 110–111. 

Blanco, C., Heimberg, R. G., Schneier, F. R., Fresco, D. M., Chen, H., Turk, C. L., et al. (2010). A 
placebo-controlled trial of phenelzine, cognitive behavioral group therapy, and their combina-
tion for social anxiety disorder. Archives of General Psychiatry, 67(3), 286–295. 

Blomhoff, S., Haug, T. T., Hellström, K., Holme, I., Humble, M., Madsbu, H. P., & Wold, J. E. 
(2001). Randomised controlled general practice trial of sertraline, exposure therapy and com-
bined treatment in generalized social phobia. British Journal of Psychiatry, 179, 23–30. 

Bouton, M. E. (2002). Context, ambiguity, and unlearning: Sources of relapse after behavioral ex-
tinction. Biological Psychiatry, 52, 976–986. 

Broadbeck, C., & Michelson, L. (1987). Problem-solving skills and attributional styles of agorapho-
bics. [10.1007/BF01183861]. Cognitive Therapy and Research, V11(5), 593–610. 

Cain, C. K., Blouin, A. M., & Barad, M. (2004). Adrenergic transmission facilitates extinction of 
conditional fear in mice. Learning & Memory, 11, 179–187. 

Clark, D. B., & Agras, W. S. (1991). The assessment and treatment of performance anxiety in musi-
cians. American Journal of Psychiatry, 148(5), 598–605. 

Clark, D. M., Ehlers, A., McManus, F., Hackmann, A., Fennell, M., Campbell, H., et al. (2003). 
Cognitive therapy versus fluoxetine in generalized social phobia: A randomized placebo- 
controlled trial. Journal of Consulting and Clinical Psychology, 71(6), 1058–1067. 

Cloitre, M., Heimberg, R. G., Liebowitz, M. R., & Gitow, A. (1992). Perceptions of control in panic 
disorder and social phobia. Cognitive Therapy and Research, 16, 569–577. 

Cowley, D. S., Ha, E. H., & Roy-Byrne, P. P. (1997). Determinants of pharmacologic treatment 
failure in panic disorder. Journal of Clinical Psychiatry, 58(12), 555–561. 

Craske, M. G., Golinelli, D., Stein, M. B., Roy-Byrne, P., Bystritsky, A., & Sherbourne, C. (2005). 
Does the addition of cognitive behavioral therapy improve panic disorder treatment out-
come relative to medication alone in the primary-care setting? Psychological Medicine, 35,  
1645–1654. 

D’Souza, D. C., Gil, R., Cassello, K., Morrissey, K., Abi-Saab, D., White, J., Sturwold, R., Bennett, 
A., Karper, L. P., Zuzarte, E., Charney, D. S., & Krystal, J. H. (2000). IV glycine and oral D-
cycloserine effects on plasma and CSF amino acids in healthy humans. Biological Psychiatry, 
47, 450–462. 

http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0010
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0010
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0015
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0015
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0020
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0020
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0020
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0025
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0025
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0030
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0030
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0030
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0035
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0035
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0035
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0040
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0040
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0045
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0045
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0045
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0050
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0050
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0050
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0055
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0055
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0060
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0060
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0065
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0065
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0070
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0070
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0075
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0075
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0075
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0080
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0080
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0085
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0085
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0090
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0090
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0090
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0090
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0095
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0095
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0095
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0095


771Chapter | 26  Psychosocial & Pharmacological Treatments

Davidson, J. R. T., Foa, E. B., Huppert, J. D., Keefe, F. J., Franklin, M. E., Compton, J. S., Zhao, N., Con-
nor, K. M., Lynch, T. R., & Gadde, K. M. (2004). Fluoxetine, comprehensive cognitive behavioral 
therapy, and placebo in generalized social phobia. Archives of General Psychiatry, 61, 1005–1013. 

Davis, M. (2002). Role of NMDA receptors and MAP kinase in the amygdala in extinction of fear: 
Clinical implications for exposure therapy. European Journal of Neuroscience, 16, 395–398. 

Davis, M., Falls, W. A., & Gewirtz, J. (2000). Neural systems involved in fear inhibition: Extinction 
and conditioned inhibition. In M. Myslobodsky, & I. Weiner (Eds.), Contemporary issues in 
modeling psychopathology (pp. 113–142). Boston: Kluwer Academic Publishers. 

Davis, M., & Myers, K. M. (2002). The role of glutamate and gamma-aminobutyric acid in fear 
extinction: Clinical implications for exposure therapy. Biological Psychiatry, 52, 998–1007. 

Deacon, B. J., & Abramowitz, J. S. (2005). Patients’ perceptions of pharmacological and cognitive-
behavioral treatments for anxiety disorders. Behavior Therapy, 36, 139–145. 

Emmelkamp, P. M., & Cohen-Kettenis, P. T. (1975). Relationship of locus of control to phobic anxi-
ety and depression. Psychological Reports, 36, 390. 

Fang, A., Hoge, E.A., Heinrichs, M., & Hofmann, S.G. (in press) Attachment style moderaters the 
effects of oxytocin on social behaviors and cognitions during social rejection: Applying an 
RdoC framework to social anxiety. Clinical Psychological Science.

Fedoroff, I. C., & Taylor, S. (2001). Psychological and pharmacological treatments of social phobia: 
a meta-analysis. Journal of Clinical Psychopharmacology, 21(3), 311–324. 

Foa, E. B., & Kozak, M. J. (1986). Emotional processing of fear: Exposure to corrective informa-
tion. Psychological Bulletin, 99, 20–35. 

Foa, E. B., Liebowitz, M. R., Kozak, M. J., Davies, S., Campeas, R., Franklin, M. E., Huppert, J. D., Kjern-
isted, K., Rowan, V., Schmidt, A. B., Simpson, H. B., & Tu, X. (2005). Randomized, Placebo-Con-
trolled Trial of Exposure and Ritual Prevention, Clomipramine, and Their Combination in the Treat-
ment of Obsessive-Compulsive Disorder. The American Journal of Psychiatry, 162(1), 151–161. 

Gelernter, C. S., Uhde, T. W., Cimbolic, P., Arnkoff, D. B., Vittone, B. J., Tancer, M. E., et al. (1991). 
Cognitive-behavioral and pharmacological treatments of social phobia: A controlled study. Ar-
chives of General Psychiatry, 48(10), 938–945. 

Gorman, J. M., Kent, J. M., Sullivan, G. M., & Coplan, J. D. (2000). Neuroanatomical hypothesis of 
panic disorder, revised. American Journal of Psychiatry, 157(4), 493–505. 

Gould, R. A., Buckminster, S., Pollack, M. H., Otto, M. W., & Yap, L. (1997). Cognitive-behavioral 
and pharmacological treatment for social phobia: A meta-analysis. Clinical Psychology: Sci-
ence and Practice, 4, 291–306. 

Guastella, A. J., Howard, A. L., Dadds, M. R., Mitchell, P., & Carson, D. S. (2009). A randomized 
controlled trial of intranasal oxytocin as an adjunct to exposure therapy for social anxiety dis-
order. Psychoneuroendocrinology, 34(6), 917–923. 

Guastella, A. J., Richardson, R., Lovibond, P. F., Rapee, R. M., Gaston, J. E., Mitchell, P., et al. 
(2008). A randomized controlled trial of D-cycloserine enhancement of exposure therapy for 
social anxiety disorder. Biological Psychiatry, 63(6), 544–549. 

Haug, T. T., Blomhoff, S., Hellström, K., Holme, I., Humble, M., Madsbu, H. P., & Wold, J. E. 
(2003). Exposure therapy and sertraline in social phobia: One-year follow-up of a randomised 
controlled trial. British Journal of Psychiatry, 182, 312–318. 

Hedman, E., Furmark, T., Carlbring, P., Ljótsson, B., Rück, C., Lindefors, N., & Andersson, G. 
(2011). A 5-Year follow-up of internet-based cognitive behavior therapy for social anxiety dis-
order. Journal Of Medical Internet Research, 13(2), e39. doi:10.2196/jmir.1776. 

Heimberg, R., Liebowitz, M. R., Hope, D. A., Schneier, F. R., Holt, C. S., Welkowitz, L. A., et al. 
(1998). Cognitive behavioral group therapy vs. phenelzine therapy for social phobia: 12-week 
outcome. Archives of General Psychiatry, 55(12), 1133–1141. 

http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0100
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0100
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0100
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0105
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0105
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0110
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0110
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0110
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0115
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0115
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0120
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0120
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0125
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0125
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0130
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0130
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0135
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0135
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0140
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0140
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0140
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0140
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0145
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0145
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0145
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0150
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0150
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0155
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0155
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0155
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0160
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0160
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0160
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0165
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0165
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0165
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0170
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0170
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0170
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0175
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0175
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0175
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0180
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0180
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0180


PART | III  Treatment Approaches772

Heimberg, R. G., Salzman, D. G., Holt, C. S., & Blendell, K. A. (1993). Cognitive-behavioral group 
treatment for social phobia: Effectiveness at five-year follow-up. Cognitive Therapy and Re-
search, 17, 325–339. 

Heldt, E., Manfro, G. G., Kipper, L., Blaya, C., Isolan, L., & Otto, M. W. (2006). One-year follow-
up of pharmacotherapy-resistant patients with panic disorder treated with cognitive-behavior 
therapy: Outcome and predictors of remission. Behaviour Research and Therapy, 44, 657–665. 

Heresco-Levy, U., Kremer, I., Javitt, D. C., Goichman, R., Reshef, A., Blanaru, M., & Cohen, T. 
(2002). Pilot-controlled trial of D-cycloserine for the treatment of post-traumatic stress disor-
der. International Journal of Neuropsychopharmacology, 5, 301–307. 

Herry, C., & Garcia, R. (2002). Prefrontal cortex long-term potentiation, but not long-term de-
pression, is associated with the maintenance of extinction of learned fear in mice. Journal of 
Neuroscience, 22, 577–583. 

Heuzenroeder, L., Donnelly, M., Haby, M. M., Mihalopoulos, C., Rossell, R., Carter, R., Andrews, 
G., & Vos, T. (2004). Cost-effectiveness of psychological and pharmacological interventions 
for generalized anxiety disorder and panic disorder. Australian and New Zealand Journal of 
Psychiatry, 38, 602–612. 

Hoffart, A., & Martinsen, E. W. (1990). Agoraphobia, depression, mental health locus of control, 
and attributional styles. Cognitive Therapy and Research, 14, 343–351. 

Hofmann, S.G. (in press). D-cycloserine for treating anxiety disorders: Making good exposures 
better and bad exposures worse. Depression and Anxiety.

Hofmann, S. G., Barlow, D. H., Papp, L. A., Detweiler, M. F., Ray, S. E., Shear, M. K., Woods, S. 
W., & Gorman, J. M. (1998). Pretreatment attrition in a comparative treatment outcome study 
on panic disorder. American Journal of Psychiatry, 155, 43–47. 

Hofmann, S. G., Meuret, A. E., Smits, J. A. J., Simon, N. M., Pollack, M. H., Eisenmenger, K., 
Shiekh, M., & Otto, M. W. (2006). Augmentation of exposure therapy with d-cycloserine for 
social anxiety disorder. Archives of General Psychiatry, 63, 298–304. 

Hofmann, S. G., Sawyer, A. T., Korte, K. J., & Smits, J. A. J. (2009). Is it beneficial to add phar-
macotherapy to cognitive-behavioral therapy when treating anxiety disorders? A meta-analytic 
review. International Journal of Cognitive Therapy, 2, 160–175. 

Hofmann, S. G., & Smits, J. A. J. (2008). Cognitive-behavioral therapy for adult anxiety disorders: a 
meta-analysis of randomized placebo-controlled trials. Journal of Clinical Psychiatry, 69, 621–632. 

Hofmann, S., Smits, J., Rosenfield, D., Simon, N., Otto, M., Meuret, A., & Pollack, M. (2013). 
D-Cycloserine as an augmentation strategy with cognitive-behavioral therapy for social 
anxiety disorder. The American Journal Of Psychiatry, 170(7), 751–758. doi:10.1176/appi.
ajp.2013.12070974. 

Kamphuis, J. H., & Telch, M. J. (2000). Effect of distraction and guided threat reappraisal on fear 
reduction during exposure-based treatments for specific fears. Behaviour Research and Ther-
apy, 38(12), 1163–1181. 

Kampman, M., Keijsers, G. P., Hoogduin, C. A., & Hendriks, G. J. (2002a). A randomized, double-
blind, placebo-controlled study of the effects of adjunctive paroxetine in panic disorder patients 
unsuccessfully treated with cognitive-behavioral therapy alone. Journal of Clinical Psychiatry, 
63, 772–777. 

Kampman, M., Keijsers, G. P. J., Hoogdiun, C. A. L., & Verbraak, M. J. P. M. (2002b). Addition 
of cognitive-behaviour therapy for obsessive-compulsive disorder patients non-responding to 
fluoxetine. Acta Psychiatrica Scandinavica, 106, 314–319. 

Ledgerwood, L., Richardson, R., & Cranney, J. (2005). D-cycloserine facilitates extinction of 
learned fear: effects of reacquisition and generalized extinction. Biological Psychiatry, 57, 
841–847. 

http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0185
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0185
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0185
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0190
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0190
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0190
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0195
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0195
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0195
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0200
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0200
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0200
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0205
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0205
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0205
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0205
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0210
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0210
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0215
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0215
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0215
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0220
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0220
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0220
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0225
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0225
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0225
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0230
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0230
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0235
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0235
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0235
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0235
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0240
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0240
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0240
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0245
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0245
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0245
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0245
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0250
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0250
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0250
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0255
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0255
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0255


773Chapter | 26  Psychosocial & Pharmacological Treatments

Liebowitz, M. R., Heimberg, R. G., Schneier, F., Hope, D. A., Davies, S., Holt, C. S., Goetz, D., 
Juster, H. R., Lisn, S. H., Bruch, M. A., Marshall, R. D., & Klein, D. F. (1999). Cognitive-
behavioral group therapy versus phenelzine in social phobia: long term outcome. Depression 
and Anxiety, 10, 89–98. 

Lydiard, R. B., Brawman-Mintzer, O., & Ballenger, J. C. (1996). Recent developments in the psy-
chopharmacology of anxiety disorders. Journal of Consulting and Clinical Psychology, 64, 
660–668. 

Marks, I. M., Lelliott, P., Basoglu, M., Noshirvani, H., Monteiro, W., Cohen, D., & Kasvikis, Y. 
(1988). Clomipramine, self-exposure and therapist-aided exposure for obsessive-compulsive 
rituals. British Journal of Psychiatry, 152, 522–534. 

Marks, I. M., Swinson, R. P., Basaglu, M., Kuch, K., Nasirvani, H., O’Sullivan, G., Lelliott, P. T., 
Kirby, M., McNamee, G., Sengun, S., et al. (1993). Alprazolam and exposure alone and com-
bined in panic disorder with agoraphobia: A controlled study in London and Toronto. British 
Journal of Psychiatry, 162, 776–787. 

Mavissakalian, M., & Michelson, L. (1986). Agoraphobia: Relative and combined effectiveness 
of therapist-assisted in vivo exposure and imipramine. Journal of Clinical Psychiatry, 47(3), 
117–122. 

Mavissakalian, M., & Perel, J. M. (1992). Clinical experiments in maintenance and discontinuation 
of imipramine therapy in panic disorder with agoraphobia. Archives of General Psychiatry, 49, 
318–323. 

Mavissikalian, M., & Perel, J. M. (1993). Clinical experience in maintenance and discontinuation 
of imipramine therapy in panic disorder with agoraphobia. Archives General Psychiatry, 49, 
318–323. 

Menezes, G., Coutinho, E., Fontenelle, L., Vigne, P., Figueira, I., & Versiani, M. (2011). Second-
generation antidepressants in social anxiety disorder: meta-analysis of controlled clinical tri-
als. Psychopharmacology, 215(1), 1–11. doi:10.1007/s00213-010-2113-3. 

McHugh, R. K., Otto, M. W., Barlow, D. H., Gorman, J. M., Shear, M. K., & Woods, S. W. (2007). 
Cost-efficacy of individual and combined treatments of panic disorder. Journal of Clinical Psy-
chiatry, 68, 1038–1044. 

Milad, M. R., & Quirk, G. J. (2002). Neurons in medial prefrontal cortex signal memory for fear 
extinction. Nature, 420, 70–74. 

Morgan, M. A., Romanski, L. M., & LeDoux, J. E. (1993). Extinction of emotional learning: Con-
tribution of medial prefrontal cortex. Neuroscience Letters, 163, 109–113. 

Mystkowski, J. L., Mineka, S., Vernon, L. L., & Zinbarg, R. E. (2003). Changes in caffeine states 
enhance return of fear in spider phobia. Journal of Consulting and Clinical Psychology, 71, 
243–250. 

Noyes, R., Garvey, M. J., Cook, B. L., & Samuelson, L. (1989). Problems with tricyclic antidepres-
sant use in patients with panic disorder or agoraphobia: results of a naturalistic follow-up study. 
Journal of Clinical Psychiatry, 50, 163–169. 

Noyes, R., Garvey, M. J., Cook, B., & Suelzer, M. (1991). Controlled discontinuation of benzodiaz-
epine treatment for patients with panic disorder. American Journal of Psychiatry, 148, 517–523. 

Otto, M. W., Hinton, D., Korbly, N. B., Chea, A., Phalnarith, B., Gershuny, B. S., & Pollack, M. H. 
(2003b). Treatment of pharmacotherapy-refractory posttraumatic stress disorder among Cam-
bodian refugees: A pilot study of combination treatment with cognitive-behavior therapy vs. 
sertraline alone. Behaviour Research and Therapy, 41, 1271–1276. 

Otto, M. W., Pollack, M. H., & Maki, K. M. (2000). Empirically-supported treatment for panic 
disorder: Costs, benefits, and stepped care. Journal of Consulting and Clinical Psychology, 
68, 556–563. 

http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0260
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0260
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0260
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0260
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0265
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0265
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0265
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0270
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0270
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0270
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0275
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0275
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0275
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0275
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0280
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0280
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0280
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0285
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0285
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0285
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0290
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0290
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0290
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0295
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0295
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0295
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0300
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0300
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0300
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0305
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0305
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0310
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0310
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0315
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0315
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0315
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0320
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0320
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0320
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0325
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0325
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0330
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0330
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0330
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0330
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0335
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0335
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0335


PART | III  Treatment Approaches774

Otto, M. W., Pollack, M. H., Penava, S. J., & Zucker, B. G. (1999). Cognitive-behavior therapy for 
patients failing to respond to pharmacotherapy for panic disorder: A clinical case series. Behav-
iour Research and Therapy, 37, 763–770. 

Otto, M. W., Pollack, M. H., & Sabatino, S. A. (1996). Maintenance of remission following cogni-
tive-behavior therapy for panic disorder: Possible deleterious effects of concurrent medication 
treatment. Behavior Therapy, 27, 473–482. 

Otto, M. W., Pollack, M. H., Sachs, G. S., Reiter, S. R., Meltzer-Brody, S., & Rosenbaum, J. F. 
(1993). Discontinuation of benzodiazepine treatment: Efficacy of cognitive-behavioral therapy 
for patients with panic disorder. American Journal of Psychiatry, 150(10), 1485–1490. 

Otto, M. W., Safren, S. A., Nicolaou, D. C., & Pollack, M. H. (2003a). Considering mechanisms 
of action in the treatment of social anxiety disorder. In M. H. Pollack, N. M. Simon, & M. W. 
Otto (Eds.), Social Phobia: Presentation, course, and treatment. New York: Castle Connolly 
Graduate Medical Publishing. 

Otto, M. W., Smits, J. A. J., & Reese, H. E. (2004). Cognitive-behavioral therapy for the treatment 
of anxiety disorders. Journal of Clinical Psychiatry, 65(Suppl 5), 34–41. 

Parnas, A. S., Weber, M., & Richardson, R. (2005). Effects of multiple exposures to D-cycloserine 
on extinction of conditioned fear in rats. Neurobiology of Learning and Memory, 83(3),  
224–231. 

Pollack, M. H., Otto, M. W., Kaspi, S. P., Hammerness, P. G., & Rosenbaum, J. F. (1994). Cognitive-
behavior therapy for treatment-refractory panic disorder. Journal of Clinical Psychiatry, 55, 
200–205. 

Pollack, M. H., & Smoller, J. W. (1996). Pharmacologic approaches to treatment resistant panic dis-
order. In M. H. Pollack, & M. W. Otto (Eds.), Challenges in clinical practice: Pharmacological 
and psychosocial strategies (pp. 89–112). New York: Guilford Press. 

Powers, M. B., Sigmarsson, S. R., & Emmelkamp, P. M. G. (2008). A meta-analytic review of social 
phobia treatments. International Journal of Cognitive Therapy, 1, 94–113. 

Powers, M. B., Smits, J. A. J., Leyro, T. M., & Otto, M. (2006). Translational research perspectives 
on maximizing the effectiveness of exposure therapy. In D. C. S. Richard, & D. Lauterbach 
(Eds.), Comprehensive handbook of the exposure therapies. New York: Academic Press. 

Powers, M. B., Smits, J. A. J., Otto, M. W., Sanders, C., & Emmelkamp, P. M. G. (2009). Facilitation 
of fear extinction in phobic participants with a novel cognitive enhancer: A randomized placebo 
controlled trial of yohimbine augmentation. Journal of Anxiety Disorders, 23(3), 350–356. 

Powers, M. B., Smits, J. A., & Telch, M. J. (2004). Disentangling the effects of safety-behavior uti-
lization and safety-behavior availability during exposure-based treatment: a placebo-controlled 
trial. Journal of Consulting and Clinical Psychology, 72(3), 448–454. 

Powers, M. B., Smits, J. A., Whitley, D., Bystritsky, A., & Telch, M. J. (2008). The effect of at-
tributional processes concerning medication taking on return of fear. Journal of Consulting & 
Clinical Psychology, 76, 478–490. 

Quartermain, D., Mower, J., Rafferty, M. F., Herting, R. L., & Lanthorn, T. H. (1994). Acute but not 
chronic activation of the NMDA-coupled glycine receptor with D-cycloserine facilitates learn-
ing and retention. European Journal of Pharmacology, 157, 7–12. 

Quirk, G. J., Russo, G. K., Barron, J. L., & Lebron, K. (2000). The role of ventromedial prefrontal 
cortex in the recovery of extinguished fear. Journal of Neuroscience, 20, 6225–6231. 

Ressler, K. J., Rothbaum, B. O., Tannenbaum, L., Anderson, P., Graap, K., Zimand, E., Hodges, L., 
& Davis, M. (2004). Cognitive enhancers as adjuncts to psychotherapy: Use of D-cycloserine 
in phobics to facilitate extinction of fear. Archives of General Psychiatry, 61(11), 1136–1144. 

Richardson, R., Ledgerwood, L., & Cranney, J. (2004). Facilitation of fear extinction by D-cycloserine:  
theoretical and clinical implications. Learning and Memory, 11, 510–516. 

http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0340
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0340
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0340
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0345
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0345
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0345
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0350
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0350
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0350
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0355
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0355
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0355
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0355
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0360
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0360
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0365
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0365
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0365
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0370
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0370
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0370
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0375
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0375
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0375
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0380
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0380
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0385
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0385
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0385
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0390
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0390
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0390
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0395
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0395
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0395
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0400
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0400
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0400
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0405
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0405
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0405
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0410
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0410
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0415
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0415
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0415
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0420
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0420


775Chapter | 26  Psychosocial & Pharmacological Treatments

Rodriguez, B. I., & Craske, M. G. (1993). The effects of distraction during exposure to phobic 
stimuli. Behaviour Research and Therapy, 31, 549–558. 

Sirey, J. A., Meyers, B. S., Bruce, M. L., Alexopoulos, G. S., Perlick, D. A., & Raue, P. (1999). 
Predictors of antidepressant prescription and early use among depressed outpatients. American 
Journal of Psychiatry, 156(5), 690–696. 

Sloan, T., & Telch, M. J. (2002). The effects of safety-seeking behavior and guided threat reap-
praisal on fear reduction during exposure: an experimental investigation. Behaviour Research 
and Therapy, 40, 235–251. 

Smits, J. A., Rosebfield, D., Davis, M. L., Julian, K., Handelsman, P. R., Otto, M. W., Tuerk, P., 
Shiekh, M., Rosenfield, B., Hofmann, S. G., & Powers, M. B. (2013a). Yohimbine Enhance-
ment of Exposure Therapy for Social Anxiety Disorder: A Randomized Controlled Trial. Soci-
ety of Biological Psychiatry (10.1016/j.biopsych.2013.10.008). 

Smits, J. A., Rosenfield, D., Otto, M. W., Marques, L., Davis, M. L., Meuret, A. E., & Hofmann, S. 
G. (2013b). d-cycloserine enhancement of exposure therapy for social anxiety disorder depends 
on the success of exposure sessions. Journal Of Psychiatric Research, 47(10), 1455–1461. 
doi:10.1016/j.jpsychires.2013.06.020. 

Smoller, J. W., & Pollack, M. H. (1996). Pharmacologic approaches to treatment resistant social 
phobia and generalized anxiety disorder. In M. H. Pollack, & M. W. Otto (Eds.), Challenges 
in Clinical Practice: Pharmacological and Psychosocial Strategies (pp. 141–170). New York: 
Guilford Press. 

Stein, D. J., Versiani, M., Hair, T., & Kumar, R. (2002). Efficacy of paroxetine for relapse prevention 
in social anxiety disorder. Archives of General Psychiatry, 59, 1111–1118. 

Sutherland, S. M., & Davidson, J. R. T. (1995). b-Blockers and benzodiazepines in pharmaco-
therapy. In M. B. Stein (Ed.), Social phobia: Clinical and research perspectives (pp. 323–326). 
Washington, DC: American Psychiatric Press. 

Telch, M. J., Agras, W. S., Taylor, C. B., Roth, W. T., & Gallen, C. (1985). Combined pharmacologi-
cal and behavioral treatment for agoraphobia. Behaviour Research and Therapy, 23, 325–335. 

Titov, N., Andrews, G., Johnston, L., Schwencke, G., & Choi, I. (2009). Shyness programme: longer 
term benefits, cost-effectiveness, and acceptability. Australian & New Zealand Journal Of Psy-
chiatry, 43(1), 36–44. doi:10.1080/00048670802534424. 

Turner, S. M., Beidel, D. C., & Jacob, R. G. (1994). Social phobia: A comparison of behavior 
therapy and atenolol. Journal of Consulting and Clinical Psychology, 62(2), 350–358. 

van Berckel, B. N., Lipsch, C., Gispen-de Wied, C., Wynne, H. J., Blankenstein, M. A., van Ree,  
J. M., & Kahn, R. S. (1998). The partial NMDA agonist D-cycloserine stimulates LH secretion 
in healthy volunteers. Psychopharmacology (Berl), 138, 190–197. 

Walker, J. R., Van Ameringen, M. A., Swinson, R., Bowen, R. C., Chokka, P. R., Goldner, E., 
et al. (2000). Prevention of relapse in generalized social phobia: Results of a 24-week study in 
responders to 20 weeks of sertraline treatment. Journal of Clinical Psychopharmacology, 20, 
636–644. 

Weilburg, J. B., O’Leary, K. M., Meigs, J. B., Hennen, J., & Stafford, R. S. (2003). Evaluation of 
the adequacy of outpatient antidepressant treatment. Psychiatric Services, 54(9), 1233–1239. 

Wersebe, H., Sijbrandij, M., & Cuijpers, P. (2013). Psychological group-treatments for social anxi-
ety disorder: A meta-analysis. PLoS ONE, 11, 1–4. 

Whittal, M. L., Otto, M. W., & Hong, J. J. (2001). Cognitive-behavior therapy for discontinuation of 
SSRI treatment of panic disorder: a case series. Behavior Research and Therapy, 8, 939–945. 

http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0425
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0425
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0430
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0430
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0430
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0435
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0435
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0435
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0440
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0440
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0440
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0440
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0445
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0445
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0445
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0445
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0450
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0450
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0450
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0450
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0455
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0455
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0460
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0460
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0460
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0465
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0465
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0470
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0470
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0470
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0475
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0475
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0480
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0480
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0480
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0485
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0485
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0485
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0485
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0490
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0490
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0495
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0495
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0500
http://refhub.elsevier.com/B978-0-12-394427-6.00026-1/ref0500

	Chapter 26 - A Comparison between Psychosocial and Pharmacological Treatments
	Psychosocial treatments
	Pharmacological treatments
	Advantages of pharmacological treatments

	Comparison of psychosocial and pharmacological treatments
	Meta-analyses
	Individual trials

	Novel therapeutics: combining “cognitive enhancers” with psychosocial treatment
	Discussion
	References




