
SECTION 2: SPECIFIC AIMS 1 

Overview: This collaborative R34 application proposes a study that aims to provide the first step in the 2 
development of a simple algorithm for maximizing the efficacy of exposure therapy for social anxiety disorder 3 
with D-cycloserine (DCS). As part of this objective, we aim to evaluate the efficacy of tailored post-session 4 
DCS administration for enhancing the outcome of exposure therapy. This application was guided by the 5 
following observations: 6 
 Despite being an empirically-supported first-line intervention for the anxiety disorders, exposure therapy is 7 

associated with substantial non-response rates, thus leaving ample room for improvement 7-10. 8 
 Basic research on the therapeutic mechanism of exposure therapy - fear extinction - has indicated that fear 9 

extinction can be facilitated by the acute administration of the N-Methyl-D-Aspartate (NMDA) partial agonist, 10 
DCS 11. 11 

 Clinical research evaluating the efficacy of acute pre-session administration of DCS for enhancing exposure 12 
therapy has yielded mixed results, with some studies showing strong effects 12-15, and others showing weak 13 
effects 16 or no effects at all 1, 5, 17. 14 

 Basic research and clinical research aimed at explaining the variability in response to DCS augmentation 15 
have yielded findings that converge to suggest that DCS enhancement of exposure therapy depends on the 16 
success of exposure sessions 4, 18, 19. Our research shows that positive effects of pre-session DCS 17 
administration are evident when subjects end training sessions with low fear but not evident when they end 18 
training sessions with elevated fear. These findings suggest that DCS should be administered only when 19 
sessions end with low fear, thus justifying consideration of post-session rather than pre-session DCS dosing.  20 

 Basic research has demonstrated that post-session DCS administration is efficacious 20, 21. Our initial clinical 21 
research findings suggest that post-session administration can be efficacious, but only when it follows 22 
successful exposure sessions (i.e., when patients end sessions with low fear) 4. 23 

Aims: Building upon the aforementioned research, our objective is to optimize the application of DCS. To this 24 
end, we will test whether tailored post-session administration of DCS (i.e., only following successful sessions) 25 
will yield better outcomes than the strategy for DCS augmentation that has been utilized to date, namely pre-26 
session DCS administration 22. Because the difference between pre-session DCS augmentation and placebo 27 
augmentation has been variable across studies, we will also compare tailored post-session DCS-augmented 28 
exposure therapy against placebo-augmented exposure therapy. Finally, to determine if post-session 29 
administration must be tailored, we will also compare tailored post-session DCS administration vs. non-tailored 30 
post-session administration of DCS (i.e., following all sessions [irrespective of success]). We will enroll 156 31 
patients with social anxiety disorder in a 5-session exposure therapy protocol and randomly assign them to one 32 
of the following arms (1) tailored post-session DCS administration; (2) pre-session DCS administration; (3) 33 
placebo; or (4) non-tailored post-session DCS administration. The primary outcomes will be short- and long-34 
term improvements in social anxiety severity. The specific aims are as follows: 35 
1. To examine the relative efficacy of tailored post-session DCS administration for augmenting exposure 36 

therapy. We expect that the tailored post-session DCS administration condition will outperform the pre-37 
session DCS administration, placebo, and non-tailored post-session DCS administration conditions, 38 
respectively, at posttreatment, 1-month and 3-month follow-up. 39 

2. To explore potential moderators (e.g., demographic characteristics, clinical characteristics, personality traits) 40 
of the efficacy of tailored post-session DCS administration for augmenting exposure therapy.  41 

Unique to Each Site: Our team consists of experienced clinical trial investigators, including Drs. Mark Pollack 42 
(Rush University Medical Center; Rush), Stefan Hofmann and Michael Otto (Boston University; BU), Jasper 43 
Smits (University of Texas at Austin; UT). The proposed cross-site project management protocol will be 44 
identical to our previously completed collaborative linked R01 grant (MH075889; PI: Pollack, with contract to 45 
Smits and MH078308; PI: Hofmann). The results of our previous grant are currently published or in press 3-5. 46 
Each of the sites will bring to this application complementary expertise. Rush (PI: Mark Pollack, M.D.) brings 47 
expertise in psychopharmacology and will oversee the quality assurance of the protocol for administering and 48 
measuring safety and tolerability of DCS. BU (PI: Stefan Hofmann, Ph.D.) brings expertise in CBT for SAD and 49 
will oversee the training and supervision of study therapists. UT (PI: Jasper Smits, Ph.D.) brings expertise in 50 
CBT, assessment of SAD, and statistical analyses (David Rosenfield, Ph.D.; consultant), and will provide 51 
training and supervision of study therapists. This application is the logical next step in the study of DCS. It 52 
provides an important innovative move toward the realization of personalized medicine by providing the first 53 
step in the eventual development of an algorithm for administering DCS in CBT with the goal of maximizing the 54 
efficacy and cost-effectiveness of therapy for anxiety disorders, which are the most prevalent mental 55 
conditions, making this a project of potentially high public health significance. 56 



SECTION 3: RESEARCH STRATEGY 57 

3A: SIGNIFICANCE  58 

3A.1: Anxiety Disorders: A Major Public Health Problem.  59 
Epidemiological studies indicate that anxiety disorders are the most prevalent class of mental disorders 60 

with 12-month and lifetime prevalence rates of 18.1% and 28.8%, respectively 23, 24. Anxiety disorders have 61 
been associated with increased health care utilization and lost employment 25, and have an annual cost to the 62 
United States economy of at least $42 billion dollars 26. 63 
3A.2: Exposure-Based Treatment: Efficacious But Leaving Ample Room for Improvement.  64 

The last three decades have seen a tremendous amount of research focusing on the development of 65 
exposure-based treatments for the anxiety disorders. Exposure therapy has demonstrated clear efficacy for the 66 
anxiety disorders 8-10, offering clinically meaningful advantages over psychological placebo conditions 7, and 67 
showing improvements in symptoms comparable to established pharmacotherapies 27. However, many 68 
patients who receive exposure therapy either fail to respond or continue to experience residual symptoms 69 
following treatment discontinuation 8-10. For example, large clinical trials of exposure-based treatment efficacy 70 
for the various anxiety disorders have yielded non-response rates of up to 49% for social anxiety disorder 8, 71 
38% for obsessive-compulsive disorder 10, and 36% for panic disorder 9. Accordingly, the agenda for exposure 72 
therapy research has shifted to the development of strategies to enhance the effectiveness of exposure 73 
therapy. 74 
3A.3: DCS and the Augmentation of Exposure-Based Treatment: Strong Theoretical Model.  75 
 In a particular success of translational research28, the application of D-cycloserine (DCS) as an 76 
augmentation strategy was the product of animal research on the brain circuits underlying fear extinction 11 – 77 
the theoretical model for exposure-based therapy. Extinction learning appears to be modulated by activity of 78 
the glutamatergic N-Methyl-D-Aspartate (NMDA) receptor in the amygdala. Inhibitors of this activity appear to 79 
block the retention of extinction learning 29, and likewise, partial agonists, like DCS, enhance this learning 30. 80 
Specifically, it appears that DCS enhances the consolidation of the new learning that occurs during extinction; 81 
augmentation effects continue to be present when DCS is administered within several hours after extinction 20.  82 

These exciting preclinical findings were first extended to the clinic in a placebo-controlled trial by Ressler 83 
et al. 14. Height phobic patients were given a single dose of study medication prior to each of two exposure 84 
sessions. Exposure was conducted using a virtual reality apparatus, and the use of only two exposure 85 
sessions mirrored animal study designs. Ressler et al. 14 found that DCS given prior to exposure significantly 86 
enhanced extinction learning, and this effect was evident at both 1 week and 3 months follow-up. 87 
3A.4: DCS and the Augmentation of Exposure-Based Treatment: Mixed Findings.  88 

The successful trial by Ressler and associates (2004) was followed by a number of other positive studies 89 
of pre-session DCS augmentation starting with a small-scale trial by our group focusing on social anxiety 90 
disorder 13.  In that study, we randomized 27 patients with SAD to 50 mg DCS or pill placebo. DCS was 91 
administered one hour before the final four sessions of a 5-session protocol of weekly treatment. During these 92 
four sessions, patients completed social exposure exercises. Patients who had received DCS achieved 93 
significantly more benefit as evaluated at acute and one-month follow-up assessments. This small study was 94 
subsequently replicated by Guastella et al. 15 with a larger sample size (N = 56); similar benefit for DCS 95 
administration was found. We have also reported similar positive findings for the application of DCS to the 96 
treatment of panic disorder 12. However, at the same time, there have been trials showing weak 3, 16 or no 97 
effects 1, 5, 17, 31 of DCS enhancement of exposure therapy for the anxiety disorders. For example, we recently 98 
completed the largest trial of DCS augmentation of exposure therapy completed to date (N = 169), and found 99 
that, on average, patients receiving a full 12-session course of CBT that included 5 DCS-augmented sessions 100 
did not evidence significantly higher response and remission rates relative to patients receiving placebo-101 
augmented CBT, despite showing a greater rate of improvement 3. 102 
3A.5: Explaining Variability in DCS Efficacy: A Case for Tailored Post-Session Administration of DCS.  103 

Theoretically, positive effects of DCS on exposure therapy outcome are expected to be dependent on the 104 
degree to which adequate extinction learning has occurred 11. Indeed, DCS has been conceptualized as a 105 
memory enhancer, aiding the consolidation (i.e., retention) of what was learned during extinction training 11, 32. 106 
Consistent with this account, a number of animal studies investigating the limits of DCS augmentation effects 107 
indicate that augmentation effects are achieved only with animals that demonstrate extinction at the time the 108 
DCS is administered. For example, Weber and colleagues 18 separated animals into those that had and those 109 
that had not demonstrated extinction learning; only the former group showed DCS augmentation effects. 110 
Likewise, in a re-analysis of a null-finding study 33 of DCS augmentation, Bouton and colleagues 19 performed a 111 



median split of their sample based on the extinction effects during the drug session; again, a significant DCS 112 
augmentation effect was seen only for the animals that had demonstrated stronger extinction learning.  113 

Recently, we demonstrated that these moderator effects observed in animal studies of DCS enhancement 114 
of fear extinction translate to DCS enhancement of exposure therapy (see pilot studies below). In the first study 115 
2, we reanalyzed the data from our recently completed trial involving patients with social anxiety disorder (N = 116 
169) and found, consistent with expectations, that relative to patients receiving placebo, patients receiving 117 
DCS evidenced significantly greater clinical improvement when they reported low fear at the end of their 118 
previous exposure session. In contrast, when exposure end fear was high, patients receiving DCS exhibited 119 
less clinical improvement at the following session than patients receiving placebo. Similarly, patients receiving 120 
DCS only evidenced lower clinical severity at posttreatment than patients receiving placebo when the average 121 
end fear at each session was in the mild to moderate range (i.e., posttreatment CGI-S difference between DCS 122 
and Placebo for patients with an average end fear of 30 = -1.35). Finally, these moderating effects of exposure 123 
success as indexed by end fear were not better accounted for by within-session extinction, suggesting that end 124 
fear (as opposed to a change in fear) is a good index for predicting DCS augmentation effects. In the second 125 
study 4, we tested whether these moderating effects of session end fear on DCS efficacy would be evident 126 
when DCS is administered post-session (instead of pre-session). The main outcome analysis for the parent 127 
trial for this re-analysis had revealed no evidence of post-session DCS augmentation of virtual reality therapy 128 
in height phobics (N=29) on average 5. However, consistent with predictions, the effects of post-session DCS 129 
administration on clinical improvement was moderated by the level of fear experienced just prior to concluding 130 
exposure sessions. Patients receiving DCS exhibited significantly greater improvement in symptoms relative to 131 
patients who received placebo when subjective fear was low at the end of the exposure (posttreatment CGI-I 132 
difference between DCS and Placebo for patients with an average end fear of 0 = 1.0). In contrast, when end 133 
fear was still elevated, patients receiving DCS improved less compared to those receiving placebo 134 
(posttreatment CGI-I difference between DCS and Placebo for patients with an average end fear of 36 = -.84). 135 

These findings are consistent with studies showing that DCS not only augments extinction learning but it 136 
also enhances reconsolidation of fear memory in animals 34 and humans 1. In contrast, NMDA antagonists 137 
impair the reconsolidation of fear memories 35-37. Therefore, if fear does not decrease during exposure, fear 138 
memory reconsolidation may occur and DCS may facilitate this counter-therapeutic process. In other words, 139 
DCS can make “good” exposures better and “bad” exposures worse. Together, these observations suggest 140 
that the effective application of DCS may warrant judicious use, i.e., limiting the administration to exposure 141 
sessions that are characterized by low end fear (adequate extinction learning; exposure success). This is 142 
arguably best achieved by administering DCS post- instead of pre-session. Support for tailored post-session 143 
administration of DCS (i.e., only following successful session) over pre-session dosing (which has been the 144 
strategy in all but one clinical trial 4, 5 completed to date), comes from (1) animal studies that have documented 145 
success with post-session DCS administration up to 2 hours following training 20, 21 and (2) pilot work from our 146 
group showing that post-session administration of DCS is efficacious when linked to successful exposure 147 
sessions (adequate extinction learning) 4. 148 
3B: INNOVATION 149 
3B.1: Initial Step Toward the Development of an Algorithm for Prescribing DCS. 150 

The utilization of DCS in conjunction with exposure-based CBT represents a revolutionary approach to 151 
combination treatment that follows a translational research agenda. Rather than combining two different 152 
modalities of treatment, each aimed at anxiolysis, DCS augmentation is aimed at the facilitation of the learning 153 
processes underlying exposure-based therapy 22. It should be noted that DCS is not an anxiolytic, but instead 154 
acts as a cognitive enhancer, augmenting the learning processes that occur during exposure therapy. This 155 
unique and novel approach presents a genuine paradigm shift in treatment research, translating preclinical 156 
neuroscience directly into novel clinical applications. For the first time, a pharmacological agent that does not 157 
have any independent anxiolytic properties is being used to enhance one of our most effective psychological 158 
treatments for anxiety disorders based on a known mechanism.  159 

Initial clinical studies investigating DCS augmentation have employed pre-session dosing, administering 160 
DCS one hour prior to exposure sessions. Findings have accumulated to suggest that this blanket approach to 161 
the administration of DCS may not yield the best outcomes for patients. Indeed, acting as a cognitive 162 
enhancer, DCS’ positive effects appear dependent upon success of exposure therapy sessions, defined as low 163 
subjective fear prior to concluding the exposure exercise. In this protocol, we have a design (as well as the 164 
expertise and infrastructure) that allows for the evaluation of tailored post-session dosing, and also explore 165 
potential moderators of this effect. Accordingly, it is expected that the findings of this research will aid the 166 
development of an algorithm for the effective application of DCS in exposure treatment for anxiety disorders. 167 



3B.2: What is the Relevance of this Application to the NIMH RDoC Initiative?  168 
The over-emphasis of symptoms and syndromes for the nosology and treatment of anxiety disorders has 169 

presented an obstacle for further research and therapy. As noted by Insel et al. 38, medical history has taught 170 
us that disorders that used to be considered unitary based on clinical presentation have been shown to be 171 
heterogeneous based on laboratory tests or treatment studies, whereas syndromes that may appear clinically 172 
distinct may result from the same etiology. Moreover, the same abnormal mechanisms may be involved in 173 
many different anxiety disorders, while on the other hand, not all patients with the same anxiety disorder 174 
necessarily show the same abnormality. This suggests that there may be common mechanisms involved 175 
across different disorders. However, these fundamental mechanisms are not yet well understood.   176 

Although we rely on the current diagnostic system, our study is consistent with the Research Domain 177 
Criteria (RDoC) framework, which encourages the exploration of patient characteristics that might enable us to 178 
group patients into more meaningful categories than existing diagnostic categories. The RDoC construct of 179 
interest of the proposed study is Acute Threat (“fear”), in the domain of Negative Valence Systems. Although 180 
the objective is not designed to test RDoC per se, the results of the proposed study are fully consistent within 181 
the RDoC framework because the results will provide valuable data toward personalizing treatment. More 182 
specifically, our study will translate knowledge from basic animal research about extinction learning to 183 
exposure therapy in humans in order to identify clinical and person-specific predictors of treatment response. 184 
Thus, the results of this study not only provide concrete treatment guidelines for treating anxiety disorder, but 185 
they also add valuable information for future nosology systems and associated interventions. 186 
3B.3: Need for the Proposed Pilot Trial (R34). 187 

This application was submitted in response to FOA “Collaborative R34s for Pilot Studies of Innovative 188 
Treatments in Mental Disorders (Collaborative R34)”, which aims to support the early phases of intervention 189 
development or adaptation, protocol development and preliminary pilot testing to support a full-scale (e.g., 190 
R01) efficacy or effectiveness study, and innovative services research. The present application seeks funding 191 
for the first in a series of studies aimed at establishing an algorithm for the prescription of DCS in the treatment 192 
of anxiety disorders and related psychopathology. Specifically, building upon the findings of early studies 193 
evaluating the efficacy of DCS augmentation, this study will test, in an adequately powered RCT involving 194 
patients with social anxiety disorder, whether tailored post-session administration of DCS outperforms pre-195 
session administration (the prescription strategy applied and tested in most studies completed to date). As 196 
such, the present application is the first investigation of an empirically-informed adaptation (i.e., tailored post-197 
session dosing) of an existing intervention protocol (i.e., pre-session dosing). Support for the hypotheses to be 198 
tested in the present application and results from our proposed exploratory moderator analyses will provide the 199 
basis for a follow-up R01 study aiming to develop an algorithm for the application of DCS for augmenting 200 
cognitive behavioral treatment to ameliorate anxiety disorders more broadly (i.e., beyond social anxiety 201 
disorders) or the clinical dimensions of psychopathology embedded in these diagnostic entities.  202 

Our rationale for proposing a 3-site collaborative approach is two-fold: (1) Increase sample size and 203 
accelerate recruitment. Achieving the aims of the proposed study requires a sample size of 156 (see power 204 
section below), which, based on our previous work, justifies utilizing 3 sites (see recruitment section below); (2) 205 
Increase sample diversity. As we demonstrated in our previous linked application, utilizing three sites in 206 
different areas of the US resulted in the expected increase in diversity in our sample, and allowed for testing of 207 
the generalizability of study findings.   208 

3C: APPROACH  209 

3C.1: Preliminary Studies.  210 
Our group was the first to demonstrate the DCS augmentation effect of exposure therapy for social anxiety 211 

disorder 13 and we have since conducted a number of studies of DCS augmentation across anxiety disorders 1, 212 
3, 5, 12, with recent attention to moderators of efficacy 2, 4. We will review here only the studies that are most 213 
relevant to the current application.  214 

215 



Augmentation of exposure therapy for social anxiety disorder with D-cycloserine. Arch Gen Psychiatry. 216 
2006;63:298-304. Participants were 27 patients with a principal DSM-IV diagnosis of social anxiety disorder 217 
(SAD); 51.9% had a generalized subtype SAD and 40.7% had additional mood or anxiety disorder comorbidity.  218 

Participants were randomly assigned to receive either exposure group 219 
therapy plus DCS (50 mg) or exposure group therapy plus pill placebo prior 220 
to the last 4 sessions of a 5-session protocol of exposure-based CBT; the 221 
first session was psychoeducational. The exposure sessions consisted of 222 
repeated exposure to challenging public speaking situations in front of the 223 
other group members, plus cognitive restructuring. There were advantages 224 
for DCS vs. placebo augmentation in the medium to very large range from 225 
pre to post-treatment and from pre-treatment to follow-up (see Figure on 226 
the left).   227 
 228 

Efficacy of D-cycloserine for enhancing response to cognitive-behavior therapy for panic disorder. Biol 229 
Psychiatry. 2010;67:365-70.  230 

In this study, we randomized 31 outpatients with DSM-IV panic disorder 231 
with or without agoraphobia to pre-session DCS or placebo administration 232 
during sessions 3 to 5 of a 5-session CBT protocol for panic disorder. 233 
Participants who received DCS versus placebo had better outcomes on the 234 
PDSS and global severity of disorder and were significantly more likely to 235 
have achieved clinically significant change status (77% vs. 33%; see Figure 236 
on the left).  237 
 238 
 239 

D-cycloserine as an augmentation strategy with cognitive-behavioral therapy for social anxiety 240 
disorder. Am J Psychiatry. 2013;170:751-58. This study was a linked 3-site randomized controlled trial 241 

(R01MH07830; R01MH075889) evaluating the efficacy of pre-session DCS 242 
administration for augmenting a standard 12-session CBT protocol for SAD. 243 
Participants in this trial were 169 patients with a principal DSM-IV diagnosis 244 
of generalized SAD who were free of psychotropic medications. All 245 
participants received 12 sessions of CBT and were randomly assigned to 246 
either 50 mg of DCS or placebo 1-hour prior to sessions 3-7. D-cycloserine-247 
augmented and placebo-augmented CBT were associated with similar 248 
completion rates (87% and 82%), response rates (79.3% and 73.3%), and 249 
remission rates (34.5% and 24.4%) at the posttreatment assessment; 250 
response and remission rates were largely maintained at the follow-up 251 
assessments. Relative to patients receiving placebo, those receiving D-252 

cycloserine evidenced a 24%–33% faster rate of improvement in symptom severity and remission rates relative 253 
to placebo during the treatment phase (see Figure on the left). Further, at posttreatment, patients who received 254 
d-cycloserine showed lower global illness severity scores than patients who received placebo (see Figure on 255 
the left). There were no significant between-group differences on the LSAS or response and remission rates at 256 
posttreatment. 257 
 258 
A randomized placebo-controlled trial of D-cycloserine and exposure therapy for posttraumatic stress 259 
disorder. J Psychiatr Res. 2012;46:1184-90. As part of this study, we recruited 26 veterans of the Iraq and 260 
Afghanistan wars who had a primary diagnosis of PTSD. Patients were randomly assigned to exposure 261 
therapy plus DCS (n = 13) or exposure therapy plus placebo (n = 13). Subjects received 50 mg of DCS or 262 
placebo 30 minutes prior to sessions 2-5. The results showed that DCS was associated with poorer outcome 263 
than placebo from pre- to post-treatment. Of note, the two arms had equivalent fear ratings prior to the initial 264 
exposure session (when DCS was first administered), but patients in the DCS arm reported significantly higher 265 
fear at the end of each augmented session relative to patients in the placebo condition. These findings are 266 
consistent with the possibility the lack of DCS enhancement observed in this trial was due to insufficient 267 
extinction learning. 268 

269 



D-cycloserine enhancement of exposure therapy for social anxiety disorder depends on the success of 270 
exposure sessions. J Psychiatr Res. In Press. Using the data from our large-scale social anxiety disorder 271 
trial, we tested the hypothesis that DCS enhancement of fear extinction would be specific to successful 272 
exposure sessions. Participants provided fear ratings at the beginning and just before the end of exposure 273 

exercises. Independent raters, blind to group assignment, administered the 274 
clinical global impression improvement and severity scales at each session 275 
and at posttreatment. End Fear ratings ranged from 0 to 100 (M=49.5; 276 
SD=19.2), and Beginning Fear ranged from 10 to 100 (M=66.7; SD=17.8). 277 
Average End Fear across the 5 augmented sessions ranged from 5 to 83.8 278 
(M=49.2; SD=15.5) and Average Beginning Fear across the 5 augmented 279 
sessions ranged from 30 to 100 (M=66.7; SD = 14.5). Mixed-effects 280 
analyses revealed that, relative to patients receiving placebo, patients 281 
receiving DCS evidenced significantly greater clinical improvement when 282 
they reported low fear at the end of their previous exposure session (see 283 
Figure 1 on the left). In contrast, when exposure end fear was high, 284 
patients receiving DCS exhibited less clinical improvement at the following 285 
session than patients receiving placebo. Similarly, patients receiving DCS 286 
only evidenced lower clinical severity at posttreatment than patients 287 
receiving placebo when the average end fear was in the mild to moderate 288 
range (see Figure 2 on the left). Finally, these moderating effects of 289 
exposure success as indexed by end fear were not better accounted for by 290 
within-session extinction. 291 
 292 

D-cycloserine enhancement of fear extinction is specific to successful exposure sessions: evidence 293 
from the treatment of height phobia. Biol Psychiatry. 2013;73:1054-8. We conducted a re-analysis of 294 
existing data to examine whether the effects of post-session DCS administration on clinical outcome would 295 

vary as a function of exposure success. In a clinical trial, patients with 296 
height phobia received two sessions involving 30 minutes of virtual reality 297 
exposure therapy and were randomly assigned to a pill placebo (N=14) or 298 
50 mg of DCS (N=15) immediately after each session. Mixed-effects 299 
regression analysis showed that the effects of DCS administration on 300 
clinical improvement was moderated by the level of fear experienced just 301 
prior to concluding exposure sessions (see Figure on the left). Patients 302 
receiving DCS exhibited significantly greater improvement in symptoms 303 
relative to patients who received placebo when subjective fear was low at 304 
the end of the exposure. In contrast, when end fear was still elevated, 305 
patients receiving DCS improved less compared to those receiving 306 
placebo.  307 

 308 
Summary of Pilot Studies. In sum, it has been shown that DCS can augment exposure therapy for a range of 309 
different anxiety disorders. However, post-hoc analyses suggest that DCS may only enhance exposure 310 
treatment when applied after successful sessions, and may have detrimental effects when administered after 311 
inadequate/unsuccessful exposures. This is consistent with preclinical data showing that DCS not only 312 
augments extinction learning, but also enhances fear-reconsolidation. Therefore, DCS is of limited clinical 313 
value - and may even be harmful - if it is routinely administered before exposure treatments. For DCS to be a 314 
clinically valuable augmentation strategy, it will be essential to examine the effect of post-session 315 
administration with the goal of specifically augmenting only successful (i.e., tailored) exposure sessions. Thus, 316 
the primary objective of this application is to determine the efficacy of tailored post-session DCS administration 317 
for enhancing exposure therapy by using an established proof-of-concept design. This study objective calls for 318 
a direct comparison between exposure treatments with conventional pre-session DCS administration, tailored 319 
post-session DCS administration, non-tailored post-session DCS administration, and placebo administration. 320 

321 
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3C.2: Experimental Design. 322 
We propose to enroll 156 patients (52 per site) into a 5-session CBT protocol and randomly assign them to 1) 323 
Tailored post-session DCS administration: pre-session PBO and selective post-session DCS administration 324 
during sessions 2-5; (2) Pre-session DCS administration: pre-session administration of 50 mg of DCS and 325 
post-session administration of pill placebo (PBO) (during sessions 2-5); (3) Placebo administration; pre- and 326 
post-session administration of PBO (during sessions 2-5) or (4) Non-tailored post-session DCS administration: 327 
pre-session PBO and post-session DCS administration (during sessions 2-5; see Table 1). In order to meet the 328 
enrollment target and ensure a diverse and representative sample, this study will be completed at three study 329 
sites (Rush, BU, and UT), all following an identical study protocol. Our team (Drs. Pollack, Hofmann, Smits, 330 

Otto, and Rosenfield) has a long 331 
history of successful, NIMH-332 
funded collaborations in the area 333 
of anxiety disorders with a 334 
particular focus on translational 335 
research and the treatments for 336 
social anxiety disorder. The 337 
three sites have complementary 338 
areas of expertise, which 339 
minimizes experimenter effects 340 
and other biases. 341 

3C.2a: Design Considerations. 342 
Why utilize a 4-cell design? The primary aim of the current application is to test whether tailored post-343 

session DCS administration outperforms pre-session DCS administration. This aim justifies inclusion of 344 
conditions 1 and 2 (see Table 1). Because the efficacy of pre-session DCS administration (relative to placebo) 345 
has been variable across studies to date, it is important to include a tailored post-session DCS administration 346 
vs. placebo comparison, thus justifying condition 3 (see Table 1). Finally, in order to determine whether post-347 
session administration has to occur in a tailored fashion rather than unselectively (i.e., irrespective of end fear 348 
levels), we included a non-tailored post-session DCS administration condition (condition 4; see Table 1).     349 

Why administer 50 mg of DCS? DCS has a generally benign side effect profile when used at typical 350 
doses for CBT augmentation (i.e., 50 mg). We identified three early studies (total N=62) of DCS administration 351 
to healthy controls 39, 40. All studies employed placebo-controlled, single-pill administrations of DCS, with the 352 
dosages ranging from 15 mg to 500 mg per administration and 3 to 7 days in between administrations. No 353 
adverse effects were reported. This benign perspective on the side effects associated with DCS should be 354 
contrasted with its side effect profile when administered in much larger doses. DCS has been FDA-approved 355 
for approximately 20 years for the treatment of tuberculosis, and is generally chronically dosed at 250-500 mg 356 
delivered twice daily. It is primarily renally excreted with a half-life of 10 hours. When using high doses, side 357 
effects associated with these chronic dosing schedules include drowsiness, headache, confusion, tremor, 358 
vertigo, memory difficulties, paresthesias, and seizure. Smaller doses produce very little, if any, side effects. In 359 
fact, studies that have used 50 mg doses report that participants are unable to differentiate between placebo 360 
and DCS. Accordingly, the use of 50 mg dose of DCS, offered only acutely, may be a particularly effective 361 
strategy for minimizing side effects. Also, Ressler et al. 14 found no difference between the effects of 50 mg or 362 
500 mg in enhancing exposure-based treatment for the fear of heights. Further, our group has shown that 50 363 
mg of DCS facilitates the efficacy of exposure-based therapy in SAD 2-4 and panic disorder 12, with an 364 
independent replication of this effect in a larger sample of SAD patients 15. Therefore, we will utilize procedures 365 
consistent with previous successful trials, and administer 50 mg of DCS. 366 

Why utilize our 5-session CBT for SAD? This protocol has been used in previous proof-of-concept 367 
studies examining the efficacy of DCS as an augmentation strategy for exposure procedures in a clinical 368 
population 13, 15, making it particularly suited as a standard for (1) the investigation of post-session DCS effects, 369 
and (2) consideration for ultimate dissemination for clinical treatment.  370 

Why administer DCS on 4 occasions during a 5-week intervention? Given concerns about tolerance 371 
from too frequent or too many doses 22, we tailored the DCS application for the present study to the 372 
administration frequency that has been found to be successful in past research. We decided to target sessions 373 
2-5 for DCS augmentation because these sessions include the crucial training (i.e., exposure) for extinction.  374 

Why use end fear of 40 as the threshold for tailored post-session DCS administration? This cut-off 375 
was established using the data collected as part of our large-scale trial (N=169) of DCS enhancement of 376 
exposure in social anxiety disorder 2. The threshold at which DCS had an advantage over placebo in that trial 377 

Table 1.  Conditions 

Conditions Pre-session Pill Post-session Pill 
 1. Tailored Post-session DCS PBO DCS After Successful Sessions 

  PBO After Non-successful Sessions 

2. Pre-session DCS DCS PBO  

   

3. Placebo PBO PBO 

   4. Non-tailored Post-session DCS PBO DCS  

   

	



was an end fear subjective units of distress (SUDS) rating of 47. Indeed, at 47, DCS and placebo did not differ 378 
and at 70, placebo significantly outperformed DCS. At end fear SUDS ratings below 47, there was an 379 
advantage of DCS over placebo that increased linearly as the end fear SUDS ratings decreased. Our recently 380 
completed study 6 using the same intervention that we will use in the present investigation, showed that, during 381 
the four augmented sessions, 85% of patients had at least 1 end fear SUDS rating of 40 or below, and 67.5% 382 
had at least 2 end fear SUDS rating of 40 or below.  383 

Is the variability in end fear ratings sufficient to justify the inclusion and examination of both 384 
tailored and non-tailored post-session DCS administration? End fear ratings during the 5 augmented 385 
exposure sessions in our recently completed large trial of DCS enhancement for exposure therapy in social 386 
anxiety disorders 3 ranged from 0 to 100 (scale: 0-100), with a mean of 49.5 (SD=19.2). Similarly, end fear 387 
ratings during a the 4 augmented exposure sessions (in a protocol identical to that of the current application) in 388 
our recently completed preliminary trial (N=40) evaluating yohimbine enhancement of exposure therapy 6 389 
ranged from 0 to 90 (scale: 0-100), with a mean of 39.1 (SD=17.7).  390 
3C.3: Sample 391 

Consistent with our previous trials, we propose the following study criteria to balance scientific rigor, 392 
feasibility, and ethical/human subjects concerns. We recruited experienced clinical trial investigators (Drs. Gail 393 
Steketee, Murray Stein, and Sabine Wilhelm) to serve on our DSMB. Drs. Steketee and Stein have also served 394 
on the DSMB of our previous trial. Inclusion criteria: (1) Male or female outpatients > 18 years of age with a 395 
primary psychiatric diagnosis (designated by the patient as the most important source of current distress) of 396 
generalized social anxiety disorder as defined by DSM-5 criteria. (2) A total score  60 on the LSAS. (3) 397 
Physical examination and laboratory findings without clinically significant abnormalities. (4) Willingness and 398 
ability to participate in the informed consent process and comply with the requirements of the study protocol. 399 
Exclusion criteria: (1) A lifetime history of bipolar disorder, schizophrenia, psychosis, delusional disorders or 400 
obsessive-compulsive disorder; an eating disorder in the past 6 months; organic brain syndrome, mental 401 
retardation or other cognitive dysfunction that could interfere with capacity to engage in therapy; a history of 402 
substance or alcohol abuse or dependence (other than nicotine) in the last 6 months or otherwise unable to 403 
commit to refraining from alcohol use during the acute period of study participation. (2) PTSD within the past 6 404 
months. Entry of patients with other mood or anxiety disorders will be permitted if the SAD is judged to be the 405 
predominant disorder, in order to increase accrual of a clinically relevant sample. Patients with significant 406 
suicidal ideation (MADRS item 10 score > 3) or who have enacted suicidal behaviors within 6 months prior to 407 
intake will be excluded from study participation and referred for appropriate clinical intervention. (3) Patients 408 
must be off concurrent psychotropic medication (e.g., antidepressants, anxiolytics, beta blockers) for at least 2 409 
weeks prior to initiation of randomized treatment. (4) Significant personality dysfunction likely to interfere with 410 
study participation. (5) Serious medical illness or instability for which hospitalization may be likely within the 411 
next year. (6) Patients with a current or past history of seizures. (7) Pregnant women, lactating women, and 412 
women of childbearing potential who are not using medically accepted forms of contraception (e.g., IUD, oral 413 
contraceptives, barrier devices, condoms and foam, or implanted progesterone rods stabilized for at least 3 414 
months). (8) Any concurrent psychotherapy initiated within 3 months of baseline, or ongoing psychotherapy of 415 
any duration directed specifically toward treatment of the SAD is excluded. Prohibited psychotherapy includes 416 
CBT or psychodynamic therapy focusing on exploring specific, dynamic causes of the phobic symptomatology 417 
and providing management skills. General supportive therapy initiated > 3 months prior is acceptable. (9) Prior 418 
non-response to adequately-delivered exposure (i.e., as defined by the patient’s report of receiving specific 419 
and regular exposure assignments as part of a previous treatment). (10) Patients with a history of head trauma 420 
causing loss of consciousness, seizure or ongoing cognitive impairment.  421 
3C.4: Procedures 422 

3.C.4a. Timeline. During the study start-up phase (months 1-4), we will devote effort to training of all 423 
personnel and preparation of study books and materials. Enrollment of participants will occur during months 4 424 
through 31. This schedule will allow for sufficient time to complete all follow-up assessments by month 34. 425 
Data analysis will be completed during months 32 to 36. We have achieved this accrual rate (~2 patients per 426 
month/per site or 6 per month total) in ongoing and past three-site trials.  427 

3C.4b: Recruitment. Recruitment strategies will be based upon those successfully employed in our 428 
previous and ongoing studies. Specifically, in addition to relying on referrals from our respective clinics, we will 429 
utilize newspaper and radio advertisements posted in the general and university community. Given the 430 
enrollment rate in previous studies 3, we anticipate that the enrollment of 156 patients (52 per site) over three 431 
years is well within the capabilities of the sites. 432 

433 



3C.4.c: Determining Eligibility. 434 
Telephone prescreen. A telephone prescreen will be conducted for all potential participants. Persons who 435 

appear eligible will be asked to come to the study site for diagnostic screening. 436 
Screen Visit 1: Diagnostic screening. Upon arrival, participants will receive an informed consent form 437 

explaining the details of the study, potential benefits and risks of participation, and the procedures they will 438 
undergo if they choose to participate. If the individual chooses to sign the informed consent, he or she will 439 
begin the psychiatric evaluation process, which will include the Structured Clinical Interview for DSM-5 (SCID) 440 
and the Liebowitz Social Anxiety Scale (LSAS) to evaluate the presence of psychiatric inclusion and exclusion 441 
criteria. The interview will also allow for assessment of primary and secondary diagnoses if applicable (see 442 
6C1.a for integrity of diagnostic assessment). 443 

All clinician-rated outcomes will be provided by Independent Evaluators (IEs) who are blind to treatment 444 
assignment. The IEs for the proposed study will be Ph.D. or Master’s-level diagnosticians who have previous 445 
research experience with structured interviewing. A two-level system will be used to maintain the reliability of 446 
diagnoses and of other clinical ratings in the study. At least 10% of all intakes will be interviewed by two 447 
independent clinicians. Furthermore, all clinical assessments will be digitally recorded. Each month, an 448 
independent evaluator (IE) will listen to an assessment performed by another IE associated with the study and 449 
independently complete the assessment instruments. These duplicate ratings will be used both to calculate 450 
kappa coefficients and for supervision. Differences between raters will be discussed during supervision to 451 
identify reasons for disagreement and improve inter-rater reliability. These procedures will help to ensure that 452 
IEs refine their diagnostic skills and will also establish common guidelines for ongoing use in diagnostic 453 
decision-making. Inter-rater agreement will be assessed via evaluation of digital recordings of diagnostic 454 
interviews (as described above). Inter-rater reliability (kappa) will be calculated for all anxiety disorders and 455 
MDD. 456 

Screen Visit 2: Medical screening. A study physician will review the patient’s medical history and conduct 457 
a complete physical examination, ensuring that there are no medical conditions that preclude study 458 
participation. Safety evaluations will also include laboratory tests (CBC, chemistry profile, thyroid function test, 459 
and urinalysis). A urine pregnancy test will be performed on all female participants of childbearing potential at 460 
pre-treatment. The physician will also discuss the potential side effects of DCS with potential participants.   461 

3C.4d: Randomization. The project biostatistician, Dr. David Rosenfield, will oversee the randomization. 462 
We will block-randomize patients by site, using variable-sized permuted block-randomization (block sizes will 463 
vary from 4 to 12). Randomization for each site will be calculated before the first subject is run, and the 464 
condition assignment be put in numbered envelopes. Envelopes will be opened and randomization will occur at 465 
the inception of the second session. Prior to data analyses, Dr. Rosenfield will check the balance of 466 
randomization and control for any factors that are imbalanced.  467 

3C.4e: CBT Protocol. Consistent with our previous study 13 and an independent replication trial 15, we will 468 
use a 5-session version of a group CBT protocol with 4-6 patients and 2 therapists per group emphasizing 469 
repeated exposure practices. Session 1 involves an introduction and orientation to the CBT model. Sessions 2-470 
5 emphasize repeated exposure tasks, which consist of role-play activities to confront fearful situations in a 471 
group setting while disputing cognitive distortions (coupled with the fading of safety behaviors). Therapists are 472 
PhDs or advanced, trained doctoral students supervised by Drs. Hofmann and Smits. In the first session (60 473 
minutes), patients are provided with a model of social anxiety disorder and its treatment with exposure therapy. 474 
In sessions 2-5 (90 minutes each), patients will be introduced to the social exposure procedures. The exposure 475 
practices of increasing difficulty consist of giving speeches about topics chosen by the therapists in front of the 476 
other group members, confederates, and a video camera. Patients’ videotaped performance will then be 477 
reviewed. At the conclusion of each exposure session, patients will be encouraged to continue to apply home-478 
practice strategies (such as giving speeches in front of a mirror). Continued practice of the interventions will be 479 
considered part of treatment, and patients will be asked to refrain from alternative treatment for four weeks 480 
following completion of the last treatment session.  481 

3C.4f: Pill (D-cycloserine or Placebo) Administration Protocol. Study capsules will be compounded by 482 
Abrams Royal Pharmacy in Dallas, TX containing: (a) 50 mg DCS (derived from Seromycin 250 mg capsules) 483 
and polyethylene glycol 3350 powder or (b) polyethylene glycol 3350 powder (Placebo). In order to maintain 484 
the blind, we will implement the following procedures: (1) All capsules will be identical in appearance; (2) All 485 
capsules will be administered by research staff blind to study condition and not involved in the treatment or 486 
assessment of study participants; (3) The pharmacist will fill three bottles (one pill each) for each patient for 487 
each session according to the schedule in Table 2. Research staff will administer a pill from Bottle 1 to each 488 
participant one-hour before the session and administer a pill from either Bottle 2 or 3 immediately after the 489 



session. The selection of Bottle 2 490 
vs. Bottle 3 will be guided by the 491 
end fear level. Specifically, a pill 492 
from Bottle 2 will be administered 493 
when end fear is ≤40, whereas a 494 
pill from Bottle 3 will be selected 495 
when end fear is >40; (4) Both 496 
therapist and staff member will be 497 
blind to the contents of the bottles 498 
and additionally, the therapist will 499 
be blind to which post-session 500 
bottle is employed. 501 

3C.4g: Assessment Visits. The schedule of assessment visits (see Table 3) is such that it allows us to (1) 502 
compare outcomes in the present study to that observed in previous studies, and (2) carefully explore potential 503 
moderators.  504 
3C.5: Assessments. 505 

Screening. Eligibility Screen. This telephone-screening questionnaire will assess inclusion and exclusion 506 
criteria. Demographics. Participants will be asked to provide standard demographic information (age, sex, 507 
race/ethnicity, level of education, cohabitation status) as well as history of medical problems. Psychiatric 508 
History. Diagnostic exclusions and lifetime prevalence of Axis I diagnoses will be determined by the Structured 509 
Clinical Interview for DSM-5 (SCID) during the screening visit. The diagnostic interview will be administered by 510 
study investigators or trained graduate student-level clinicians and will be supervised by the PIs.  511 

Laboratory Testing. Urine toxicology screens, AlcoBreath tube, and pregnancy testing will be performed at 512 
each site with the results considered in evaluation of the patient’s clinical history of substance use or abuse. 513 
The urine toxicology screen includes assessment of the following agents: amphetamines, benzodiazepines, 514 
barbiturates, cocaine metabolites, marijuana, narcotics, and sedative hypnotics. Patients evidencing 515 
impairment or other clinical signs or symptoms of substance abuse (e.g., odor of alcohol on breath, slurring of 516 
speech) will be clinically evaluated including toxicology screens at the time if warranted. Their appropriateness 517 
for continued treatment in the study protocol or need for alternative services will be considered and if medically 518 
indicated, patient will be discontinued from the study and will receive referral for necessary clinical treatment. 519 
Laboratory assessment will be performed including CBC, chemistry profile, thyroid screen, and urinalysis, as 520 
part of the general physical medical evaluation of patients at screen, including medical history and physical 521 
examination. 522 

Primary Outcome Measures. An independent evaluator (IE), blind to study condition, will administer the 523 
diagnostic assessments and clinician-rated symptom scales. All IEs will be experienced clinicians who will 524 
have undergone specific assessment training. We will adopt the specific guidelines for completing the scales 525 
based on experiences in previous trials of social anxiety disorder and other related disorders conduced by our 526 
group 3. Specifically, the scales used in this study have specific, carefully defined, anchors. Furthermore, Dr. 527 
Smits, who will lead the quality assurance/quality control effort for this trial, will periodically review assessment 528 
recordings and meet with clinical assessors to address potential drift.    529 

The Liebowitz Social Anxiety Scale (LSAS 41). This is a 24-item scale that provides separate scores for fear 530 
and avoidance in social and performance situations; it is widely used in treatment studies of SAD. The 531 
instrument shows very good psychometric properties (Heimberg et al., 1999; Safren et al., 1999). The LSAS 532 
will be administered by the IE at baseline, at each treatment session, at post-treatment, and the 1- and 3-533 
month follow-up assessment  534 

Social Phobic Disorders Severity and Change Form (SPD-SC Form 42). This is an expansion and 535 
adaptation of the Clinical Global Impression Scale (CGI) by Guy 43 to social anxiety disorder. Similar to the 536 
original CGI scale, the SPD-SC Form is rated on a 7-point scale to indicate severity and improvement. We 537 
chose this scale over the original CGI scale because it provides a more detailed analysis of psychological 538 
functioning for individuals with SAD. Furthermore, other studies (e.g., Heimberg et al., 1998) used the SPD-SC 539 
Form, but not the CGI. The SPD-SC Form will be administered by the IE at baseline, at each treatment session, 540 
at post-treatment, and the 1- and 3-month follow-up assessment.  541 

Secondary Outcome Measures  542 
Montgomery Asberg Depression Rating Scale (MADRS 44). The MADRS is designed to measure the 543 

overall severity of depressive symptoms and has demonstrated good reliability, specificity for depressive 544 
compared to anxiety symptomatology, and sensitivity to change with treatment. The MADRS will be used to 545 



assess depression as a potential treatment moderator. The MADRS will be administered by IEs at baseline, 546 
weekly during treatment, at post-treatment, and the 1- and 3-month follow-up assessment.  547 

Quality of Life Enjoyment and Satisfaction Questionnaire (Q-LES-Q;45). This questionnaire rates 16 aspects 548 
of quality of life, including physical health, mood, activities of daily living, and overall life satisfaction.). The Q-549 
LES-Q will be used to examine changes in quality of life with treatment. It will be self-administered at pre-550 
treatment, post-treatment, and the 1- and 3-month follow-up assessment.  551 

In-Session Fear Ratings. Participants will provide fear ratings at the beginning of an exposure exercise 552 
(i.e., Beginning Fear) and just prior to the conclusion of an exposure exercise (i.e., End Fear). In addition, they 553 
will indicate their highest level of fear experienced during exposure after the exercise (i.e., Peak Fear). Fear 554 
ratings will be assessed using the subjective units of distress scale (SUDs; 46), which ranges from 0 to 100 555 
(0=no fear, relaxed; 25=mild fear, able to cope; 50=moderate fear, trouble concentrating; 75=severe fear, 556 
thoughts of leaving; 100=very severe fear, worst ever experienced). The procedures for collecting fear ratings 557 
were similar to that in previous social anxiety disorder treatment studies from our group and other groups 2, 4, 47-558 
49. Specifically, during the first session, therapists will introduce patients to the SUDs scale as they work 559 
together to develop a fear and avoidance hierarchy. Attention will be given to the anchors such that patients 560 
can distinguish the different levels along the scale. Accordingly, by the time patients initiate exposure practice 561 
(i.e., session 2), they will have had had ample practice using the scale. We will use a fear rating at the end of 562 
exposure of ≤ 40 as an index of exposure success (see Table 2 and section 3C.4f). 563 

Moderator Variables 564 
Demographic Variables. Participants will be asked to provide standard demographic information (age, sex, 565 

race/ethnicity, level of education, cohabitation status) using forms employed in previous studies.  566 
Clinical Characteristics. Baseline psychiatric functioning will be assessed by clinician-rated measures. This 567 

domain comprises clinical severity (as assessed by the Social Phobic Disorders Severity Form; SPD-SC; 568 
Liebowitz 42, depressive symptom severity (as assessed by the MADRS 44), Axis I comorbidity (i.e., number of 569 
comorbid Axis I disorders as assessed by the SCID) as well as history of antidepressant and other 570 
psychotropic use.  571 

Personality Traits. At the baseline session, participants will complete the 60-item NEO-Five-Factor 572 
Inventory (NEO-FFI 50), which is a psychometrically-sound measure of the five traits from the Five-Factor 573 
model of personality: agreeableness, conscientiousness, extraversion, neuroticism, and openness.  574 

Measures of Treatment Integrity and Acceptance 575 
Credibility and Expectancy. The Credibility/Expectancy Questionnaire (CEQ) is a widely used 6-item 576 

measure assesses treatment credibility and expectancy. It will be self-administered after the first treatment 577 
session. 578 

Adherence. Patient 579 
adherence to each 580 
intervention will be assessed 581 
as the number of total 582 
sessions attended. 583 

Safety. Patients will be 584 
queried at each visit 585 
regarding the presence of 586 
adverse effects associated 587 
with the study medication. 588 
Review of medical history, 589 
physical examination, and 590 
laboratory tests will be 591 
performed at admission, and 592 
vital signs measured at 593 

every visit. Patients with clinically significant abnormalities in vital signs (e.g., systolic blood pressure >150 mm 594 
Hg or diastolic blood pressure >100 mm Hg) at baseline or for two consecutive evaluations will be excluded 595 
from further study participation and referred for appropriate clinical management.  596 

597 

Table 3. Assessment Schedule 
Measures Screen/Baseline Each Session Posttreatment 1-M Follow-up 3-M Follow-up 

Screening 

Eligibility Screen X     

Lab Testing X	     

SCID X	     

Primary Outcomes  
LSAS X X X X X 

SPD-SC Form X X X X X 

Secondary Outcomes  

MADRS X X X X X 

Q-LES-Q X  X X X 

Exposure Success  

SUDS  X    
Moderators  

Demographics X     

Clinical Characteristics X     

Personality Traits X     

Treatment Integrity and Acceptance  

Credibility and Expectancy  X    
Adherence  X    

Safety  X    

	



3C.6: Data Analysis.  598 
3C.6a: Overview. Data collection, coordination, and integrity at all 3 sites will be supervised by the data 599 

management team, consisting of the three PIs (Drs. Pollack, Hofmann, and Smits) and the project 600 
biostatistician (Dr. Rosenfield; see data management plan). Measures will be completed using a tablet 601 
computer employing questionnaire management software (Qualtrics). We will assess the equivalence of the 602 
treatment groups on key baseline variables (demographics and psychological variables); variables on which 603 
the groups differ will be used as covariates in the final analyses. We will then examine missing data patterns, 604 
dropout rates (see below), and distributional properties of measures and use transformations to improve 605 
distributions if necessary. We will use multilevel modeling (MLM) to evaluate the effect of DCS on our 606 
continuous outcome measures (LSAS, SPD-SC severity, MADRS, QLES-Q) and use GLMM (MLM with a 607 
logistic linking function) to examine DCS’s effect on the dichotomous outcomes (“response” and “remission” 608 
see 3.C.8b for the definition).  609 

 MLM is the recommended method for analyzing longitudinal psychiatric data 51, easily accommodates 610 
missing data, and allows inclusion of all subjects in the analysis even if they drop out. In our MLM analyses, 611 
the repeated assessments over time will be nested within individuals, which will be nested within their 612 
treatment cohort, thereby appropriately accounting for correlated scores within cohorts. We will use a 613 
piecewise growth curve model, separately modeling change over time during treatment and during follow-up. 614 
Although our prior large DCS study 3 found each “piece” of the growth curve to be linear, we will test for 615 
quadratic trends and include them if significant. Our “time” variable in these models will be coded as 616 
“assessment week” and will reflect the number of weeks since baseline. Using this model, we can test 617 
differences between tailored DCS administration and the 3 comparison groups (DCS-pre, DCS-post, PBO) by 618 
including 3 dummy coded variables as predictors of the growth curve parameters. Each dummy variable will 619 
contrast tailored post-DCS to each of the other 3 conditions. All models will include relevant control variables 620 
(e.g., gender, education, initial severity, etc.). Tests of group differences (the contrasts between tailored DCS 621 
and each of the other conditions) at post and at each follow-up will be conducted by centering the “assessment 622 
week” variable in our MLM model at the appropriate time point for which we are testing group differences (e.g., 623 
“assessment week” will be centered at post to test for groups differences at posttreatment 52). Secondarily, 624 
slope differences between conditions will also be assessed. 625 

3C.6b: Definition of Treatment Response and Remission. 626 
The definition of treatment “response” is based on the SPD-SC and is defined by an overall SPD-SC 627 

change score of 2 (much improved) or 1 (very much improved) as compared to the pre-treatment assessment. 628 
“Remission” is defined as an SPD-SC of 2 or 1 and an LSAS total score of < 30. This LSAS cutoff score is 629 
supported by a study of 364 patients that used receiver-operating characteristics in diagnosing SAD 53. This 630 
score has been generally adopted as representing the boundary between remitted and symptomatic patients 631 
54. Please note that, consistent with the general aims of an R34, our goal is to determine effect size estimates 632 
for these gold-standard outcomes and whether a Stage II study is warranted, rather than to detect differences 633 
on our dichotomous outcomes (response and remission), which would require a very large sample size. 634 

3C.6c: Tests of Specific Aims.  635 
Aim 1: A significant difference between tailored post DCS and each of the comparison conditions will be 636 

indicated if the dummy variable contrasting tailored DCS to the relevant comparison condition is a significant 637 
predictor of the intercept. We will alternately “center” the “assessment week” variable at either posttreatment, 638 
1-mo FU, or 3-mo FU to test for significant differences between conditions at each of these time points 52.  639 

Aim 2 (Exploratory investigation of potential moderators): We will examine numerous possible 640 
moderators (demographic, clinical, and personality variables) of the potential superiority of tailored DCS over 641 
the comparison conditions (and, secondarily, of the superiority of pre-and post-DCS administration over PBO). 642 
We will use the Fournier approach 55, 56 to identify important moderators. This approach uses an algorithmic 643 
method to select significant predictors/moderators within each group of potential moderators (the groups being 644 
demographics, clinical characteristics, personality variables) and then combines these selected moderators in 645 
a final overall analysis, which identifies moderators that are significant over and above the other potential 646 
moderators. This approach strikes a balance between testing each moderator separately (which substantially 647 
increases Type I error due to the multiple tests) and testing all moderators simultaneously (which may 648 
substantially increase the likelihood of Type II error). We have successfully used this approach to examining 649 
the moderators of pre-session administration of DCS 56.  650 

3C.6d: Missing Data. Following Enders 57, we will use pattern mixture modeling to assess the effect of 651 
missing data. We will rerun our analyses coding for various missing data patterns (no missing data, sporadic 652 
missing, dropouts, etc.) to determine 1) if missingness impacts our findings and 2) how the differences 653 



between treatment conditions depends on the missing data pattern. 654 
3C.6e: Power Analysis. Because we will have a sample size of 156, this application is not powered to 655 

detect small differences between treatment conditions, nor is it powered to detect differences on our 656 
dichotomous outcomes. However, consistent with the aims of a R34, our primary goal is determining 1) the 657 
effectiveness of tailored DCS-post and 2) whether a Stage II study is warranted. Thus, we performed power 658 
analyses only for our primary outcomes, which were continuous measures of LSAS and SPD-SC.  659 

 MLM allows the inclusion of all subjects with at least one data point, regardless of missing data and 660 
regardless of whether they drop out. Thus, we based our power analysis on 156 participants and 661 
conservatively assumed that, on average, we will obtain 5 out of the 7 total assessments from each subject. 662 
The power analyses were calculated using the program PinT 2.12 (Power in Two Level Models 58).  663 

Aim 1: We used our similarly sized DCS trial 3 to estimate the variances and covariances required by PinT, 664 
and calculated detectable effect sizes for both LSAS and SPD-SC. PinT indicates that we would have a power 665 
of .80 to detect an effect size as low as d=.296, between a small (d=.20) and a medium (d=.50) effect size. 666 
This translates into a difference of 6.59 points on the LSAS and .42 points on the SPD-SC (at post, or 1-mo 667 
FU, or the 3-mo FU).  668 

Aim 2: For the Fournier moderator analysis, we assumed five simultaneous moderators in each group, and 669 
included their 15 interactions with the 3 dummy variable contrasts. Moderators were modeled as predictors of 670 
both the intercept and slope. Again using our DCS study to calculate the variances and covariances required 671 
by PiNT, we found that, with .80 power, we could detect an effect size of d=.466, slightly smaller than a 672 
medium effect size.673 



 

PROTECTION OF HUMAN SUBJECTS 674 

Risks to the Subjects. 675 
Human Subjects Involvement and Characteristics. Participants will be 156 adults with generalized SAD. 676 

All interested participants meeting entrance criteria will be offered the opportunity to participate. All participants 677 
will undergo psychiatric and medical screening and baseline assessment prior to starting a 5-session cognitive-678 
behavioral treatment protocol. Participants will be enrolled into a 5-session CBT protocol and randomly 679 
assigned to 1) Tailored post-session DCS: pre-session PBO and selective post-session DCS administration 680 
during sessions 2-5; (2) Pre-session DCS: pre-session administration of 50 mg of DCS and post-session 681 
administration of pill placebo (PBO) (during sessions 2-5); (3) Placebo; pre- and post-session session 682 
administration of PBO (during sessions 2-5) or (4) Non-tailored post-session DCS: pre-session PBO and post-683 
session DCS administration (during sessions 2-5; see Table 1.). During treatment sessions 2-5, participants 684 
will complete exposure exercises. They will be also asked to complete interviews and self-report 685 
questionnaires about anxiety and mood symptoms as well as provide blood and urine samples (see Table 3 for 686 
the assessment schedule) 687 

Sources of Research Material. Data will be obtained from patients recruited specifically for this protocol. 688 
Demographic and diagnostic data, monitoring clinician assessments and ratings, and patient self-report 689 
questionnaires will be collected and used for information related to study participation and treatment efficacy. 690 
Medical evaluations, including blood and urine samples, blood pressure and pulse rate will be used for 691 
information related to study participation and treatment safety. Subjects will be recruited from patients that 692 
present for treatment at the Center for Anxiety and Traumatic Stress Disorders at Rush University Medical 693 
Center, the Center for Anxiety and Related Disorders at Boston University, and the Institute for Mental Health 694 
Research at The University of Texas at Austin. Patients will also be solicited through the media and other clinic 695 
facilities and programs. Referrals are made by medical and mental health practitioners in the area as well as 696 
self-referrals by affected individuals. Individuals who contact the clinic will be phone screened for general 697 
medical and diagnostic treatment eligibility and interest in research participation. 698 

Potential Risks. This study is designed to provide dose-timing information on the relative efficacy of the 699 
addition of DCS to exposure based CBT for SAD compared to the addition of placebo. In addition to providing 700 
well-monitored clinical interventions with an effective psychosocial treatment for SAD, and the possibility that 701 
augmentation with DCS may offer additional benefit to participants in this study, information derived from the 702 
study may improve the treatment of future patients with SAD. The potential side effects associated with the 703 
administration of DCS include drowsiness, headache, prolonged or momentary dizziness, seizures, confusion, 704 
hallucinations, weakness, coma, rash, vitamin B12 deficiency and/or folate deficiency (both of which may cause 705 
weakness and anemia (low blood counts)), liver enzymes increases (which could cause weakness or 706 
bleeding), and shaking. However, these side effects are most commonly related to doses greater than 707 
500mg/day, which is at least ten times what is administered in this study. The use of DCS at doses of 50 mg 708 
(as in this study) does not appear to be associated with significant emergent adverse effects. 709 

Some participants may feel uncomfortable about having treatment sessions audiotaped and reviewed by 710 
others (necessary for therapist supervision and treatment adherence). Additionally, clients may experience 711 
some disruption of daily activities due to scheduling of treatment sessions. Some treatment procedures, 712 
particularly the in vivo exposures are likely to provoke some discomfort. Participants will be informed about 713 
these risks and told that they may withdraw from the study at any time and may refuse to complete any 714 
treatment procedures they find too uncomfortable.  715 
Protection of Human Subjects from Research Risk.  716 

Recruitment and Informed Consent. Participants will be obtained through: (a) referral from area medical 717 
and mental health professionals, (b) community outreach, and (c) advertisements placed in local media. Any 718 
subjects meeting the entrance inclusion criteria will be provided the opportunity to participate in this study. 719 
Specific procedures are in place to maximize our aggregation of a racially and ethnically diverse sample. 720 
Community mental health centers and medical clinics will be informed of the project and referrals will be 721 
encouraged from primary care physicians and clinics. If necessary, special attention will be given to churches 722 
and other social groups with high minority representation to ensure adequate accrual of racially/ethnically 723 
diverse subjects. 724 

In accordance with HIPAA regulations, written informed consent will be obtained from each participant after 725 
a thorough explanation of procedures by a project staff person and the participant will be given the opportunity 726 
to ask and receive answers to questions. Participants will be informed of the nature of the investigation, the 727 
types of assessments and interventions involved, alternative interventions, and the potential risks involved in 728 



 

participation. In addition, an explanation of how information related to their case will be handled, including data 729 
management and plans to publish data in group format without identifying information, will be presented. The 730 
Institutional Review Board will have approved the protocol, consent, and HIPAA authorization forms prior to the 731 
initiation of the study.  732 

Adequacy of Protection Against Risks. We developed and followed strict safety guidelines during 733 
previous and pilot studies that will be applicable to the proposed study: 734 
1. Careful screening to identify patients whose risk for potential adverse outcomes is elevated were they to 735 

participate in the proposed research. Such patients including actively suicidal patients would be excluded 736 
from study participation and provided with appropriate clinical treatment.  737 

2. All patients will meet regularly with a physician to monitor the emergence of adverse effects, as well as with 738 
clinicians experienced in the assessment and treatment of patients with social anxiety disorder. The 739 
treatment program formalizes assessment and monitoring of symptoms and adverse effects.  740 

3. The study exclusion criteria include comorbid psychiatric disorders that may complicate the treatment 741 
process.  742 

4. Patients are tested for alcohol prior to the administration of study medication in order to reduce the 743 
possibility of an adverse interaction. 744 

5. In all phases of the research, participants will be instructed to contact study personnel at any time in the 745 
event of worsening of symptoms or relapse. Participants whose clinical condition has deteriorated will be 746 
removed from the study and given appropriate clinical care. This will be operationalized as all patients who 747 
have an increase in the Social Phobic Disorders Change Form (SPD-C) of greater than 5 (more than 748 
minimally worse) for two consecutive visits and any patient who becomes suicidal will be removed from the 749 
study protocol and treated clinically.  All sites have trained clinical staff available by pager at all times to 750 
handle emergencies. 751 

6. Participants failing to benefit from the study interventions will be provided with appropriate clinical care. 752 
Participants who begin the intervention and experience adverse outcomes sufficient to require removal 753 
from the study will receive open clinical care. The exact nature of "appropriate clinical care" will be 754 
determined by the judgment of clinicians familiar with the specific participant in collaboration with the 755 
subject and may include CBT, other psychotherapy, or referral for psychiatric treatment. Following 756 
completion of the study protocol, we assist participants in finding appropriate follow up care if needed. 757 

7. The DSMB will oversee safety and other related issues pertinent to the ongoing study. Twenty-hour/day 758 
emergency coverage with a study clinician will be available at each of the 3 sites. Patients are provided 759 
with cards with the emergency contact number. In the event of an emergency, the clinician will determine 760 
the necessary clinical intervention and provide and coordinate appropriate care. 761 

8. As in any type of treatment or clinical research program, participants' confidentiality must be carefully 762 
guarded and respected. All data with identifying information will be stored in locked files or password-763 
protected computer files. Data being analyzed will be identified by subject codes, and identifying 764 
information will be removed. The identity of participants will not be revealed in the presentation or 765 
publication of any results from the project. All assistants and others working on the project will be educated 766 
about the importance of strictly respecting participants' rights to confidentiality and will have completed 767 
training concerning proper practice in accordance with the Healthcare Information Portability and 768 
Accountability Act (HIPAA) regulations.  769 

9. Recording of IE clinical interviews will be a required procedure. The purpose of the recording will be 770 
explained, confidentiality will be respected, and both informed consent and authorization for recording will 771 
be obtained as per requirements put forth by HIPAA. Digital recordings will be stored and moved between 772 
sites using a secure, password-protected and HIPAA-compliant website. Recordings will be stored under 773 
lock and key for use in further ratings and maintained until five years after the publication of study results in 774 
line with the guidelines of the American Psychological Association. 775 

Potential Benefits of Proposed Research to the Subjects and Importance of Knowledge to be Gained 776 
 Subjects who participate in this study may benefit from the close monitoring and interventions provided to 777 
them. These potential benefits are provided without charge. Information provided as part of the treatment 778 
program may also help participants better understand the relationship between behaviors, thoughts and 779 
anxiety, and through understanding their disorder, maintain improvement over the long term. The primary risks 780 
to the patient are medication-related side effects, which based on review of the literature and experience to 781 
date appear to be minimal, and discomfort associated with the assessments. Study personnel will be 782 
monitoring the patients’ clinical condition carefully and will withdraw patients from the study if their clinical 783 



 

condition warrants withdrawal. This study promises to provide important information about the relative efficacy 784 
and safety of a novel treatment strategy to improve outcome for patients with social anxiety disorder. The 785 
potential benefits of this study to patients suffering from social anxiety disorder justify the risks involved. 786 
Data Monitoring and Management Procedures 787 

Integrity of Diagnostic Assessment. All SCID interviews will be conducted by certified clinicians who 788 
undergo strict training procedures under the supervision of the PIs (clinical researchers with many years of 789 
diagnostic experience). Training will include review of video recordings and participation in live SCID 790 
interviews. The certification procedure requires the trainee to (1) view 3-4 videotaped and live 791 
SCIDadministrations by senior interviewers with the comparison of the trainees’ ratings to that of the senior 792 
interviewer, and (2) administer 6-10 SCID interviews in the presence of the senior interviewer with the 793 
requirement that the trainees’ diagnosis match that of the senior interviewer on at least 4 of 5 consecutive 794 
administrations. In addition to the training, study staff will hold weekly meetings during which all interviews 795 
conducted that week are discussed in the presence of the PIs. 796 

Reliability of Diagnostic and Independent Efficacy Ratings. The IEs for the proposed study will be 797 
Ph.D. or Master’s level diagnosticians who have previous research experience with structured interviewing. A 798 
two-level system will be used to maintain the reliability of diagnoses and of other clinical ratings in the study. At 799 
least 10% of all intakes will be interviewed by two independent clinicians. Furthermore, all clinical assessments 800 
will be digitally recorded. Each month, an independent evaluator (IE) will listen to an assessment performed by 801 
another IE associated with the study and independently complete the assessment instruments. These 802 
duplicate ratings will be used both to calculate kappa coefficients and for supervision. Differences between 803 
raters will be discussed during supervision to identify reasons for disagreement and improve inter-rater 804 
reliability. These procedures will help to ensure that IEs refine their diagnostic skills and will also establish 805 
common guidelines for ongoing use in diagnostic decision-making. Inter-rater agreement will be assessed via 806 
evaluation of digital recordings of diagnostic interviews (as described above). Inter-rater reliability (kappa) will 807 
be calculated for all anxiety disorders and MDD. Dr. Powers at the UT Austin site will be responsible for 808 
overseeing the diagnostic and efficacy quality assurance efforts for the study. 809 
 Procedures for Data Management. Our general policy for data management is that research assistants 810 
copy all data files and these files are brought to the PIs on a bi-weekly basis. Data forms and accompanying 811 
narrative summaries will undergo a systematic and rigorous editing process prior being keyed into the 812 
database. The research assistants routinely evaluate the data and discuss any problems and questions with 813 
the study staff at the weekly team meetings. Accuracy of data entry will be ensured by a standard double-entry 814 
procedure. Data management formal reports on record status across the three following domains will be 815 
employed: entered, verified, and edited. These reports of data records will be evaluated 1 time a month during 816 
the final team meeting of the month. To help ensure data protection, backup copies, automatically generated 817 
by our computer systems, will be available. Additionally, our hard copy record systems, as described 818 
previously, will be maintained in fire-resistant locked cabinets. 819 

This study will utilize a web page-internet data collection and management system used in previous work. 820 
All data for the current study including demographic information, laboratory values, and participant and clinician 821 
rated measures will be directly entered into an electronic case report form (eCRF). The eCRF will be entered 822 
into web pages using a dedicated personal computer at each respective site. The web pages will be accessed 823 
at a central site using a standard Internet browser.  824 

The eCRF will consist of a series of separate web pages for study personnel and participants. A series of 825 
passwords will be programmed to ensure that participants are unable to access pages reserved for study 826 
personnel. The eCRF will be constructed so that all requested information must be entered into each page in 827 
the fields provided, or the system will not permit access to the next page. The system is designed so that only 828 
completed eCRFs can be transmitted. If information for a field is either not available or not applicable, the 829 
system will require that it be documented as such in the eCRF. Field parameters will be specified such that 830 
suspect values are either disallowed or flagged for the immediate attention of the study coordinators and 831 
Principal investigators.  832 

The completed eCRF will be transmitted to the central site using encryption code, at the completion of the 833 
study visit. In addition to transmitting the completed eCRF to the central site, at each visit a hard copy of the 834 
eCRF will be printed and promptly reviewed, signed, and dated by the investigator for clinician rated measures 835 
and by the participant for participant rated measures. Data will not be transmitted until reviewed by the 836 
participant, investigator and research assistant for completeness and accuracy. A print out of the data will then 837 



 

be made, authenticated (with signature and date) by the investigator and participant and kept in the 838 
participant’s study file.  839 

Confidentiality is assured by a number of factors. Most importantly, participants will be identified on the 840 
eCRF only by participant number, visit number, and date of visit, assuring confidentiality of the anonymized 841 
data on the web. By recording the study data in this manner, the information can be considered 'de-identified,' 842 
and therefore, compliant with the Standards for Privacy of Individually Identifiable Health Information ("Privacy 843 
Rule") of the Health Insurance Portability Act of 1996 ("HIPAA"). Additional measures to ensure the 844 
confidentially of study data include the following: A dedicated personal computer at each investigational site 845 
will permit the electronic authentication/signature of all information and data collected during the study. When 846 
data are submitted, the user id, password, date, time, and IP address of the computer are logged. As a result, 847 
the number of locations from which the database can be accessed will be limited, effectively restricting access 848 
to individual computers. Access to the dedicated personal computer at the study site will be restricted to 849 
participants, investigators and staff involved in the study. Each user of the system will be assigned a unique 850 
user-id. Each user-id will be associated with a subset of participants. Thus, project staff will only be able to 851 
access the records of participants for whom they are responsible and for those individuals registered in the 852 
study at that site (to allow for cross coverage of participants when necessary). Data will be accessed by 853 
participant number, visit number, and specified form of interest. Participants will have access only to the 854 
current visit, and only to the subset of forms that they will be filling out. As a result, participants will require the 855 
assistance of project staff member to access other aspects of their record. 856 

The security of the database is maintained and any changes or modifications to the eCRF record rigorously 857 
documented. The current record is modified using the web page-internet technology each time an eCRF data 858 
file is accessed. Every access of an eCRF will be logged in a separate archival file, which will permit PIs to 859 
track who made the data changes, the dates and times of the data changes, and which data fields were 860 
changed. In addition, the technology permits the recovery of the data entered previous to any given change. It 861 
is important to note that this recording is invisible (and inaccessible) to users at the study site (the end user), 862 
and will be available only to the Data Manager and the PIs. The physical security of the data will be maintained 863 
in a number of ways. All data will be maintained on the mainframe computers the respective sites. As a result, 864 
the data will be fully backed up and fire protected. Backups are performed in real time, and the back up tapes 865 
are stored in a fire protected setting in an off-site location. All forms will be printable, if necessary. At the 866 
conclusion of the study, the database will be permanently archived at each respective site. 867 
Data Safety and Monitoring Plan 868 

This Human Subjects Research meets the definition of a clinical trial. The following procedures will be 869 
followed, in compliance with NIH requirements, to ensure the safety of study participants and the validity and 870 
integrity of data.  871 

Functions of the Data and Safety Monitoring Board (DSMB). A Data and Safety Monitoring Board 872 
(DSMB) will be created to ensure that the safety of study subjects is protected and that the scientific goals of 873 
the study are being met. To support those purposes, the DSMB will review any proposed amendments to the 874 
study protocol, perform expedited monitoring of all serious adverse events, perform ongoing monitoring of 875 
drop-outs and non-serious adverse events, determine whether study procedures should be changed or the 876 
study should be halted for reasons related to the safety of study subjects, and perform periodic review of the 877 
completeness and validity of data to be used for analysis of safety and efficacy. The DSMB will also ensure 878 
subject privacy and research data confidentiality. 879 

Membership of the DSMB. To fulfill its mission of ensuring the safety and integrity of the study, it is 880 
necessary that the DSMB be comprised of members who possess a high degree of competence and 881 
experience, as well as the ability to function independently of all other parties involved in the study. The DSMB 882 
members should function free of the career and financial interests of its members. The DSMB will consist of 883 
three members with experience in conducting clinical trials for psychiatric disorders, expertise in biostatistics, 884 
and a thorough knowledge of clinical trial ethics and human subject protection issues (Drs. Murray Stein, Gail 885 
Steketee, and Sabine Wilhelm).  886 

Functional Organization of the DSMB. The Chairperson of the DSMB will communicate by e-mail and 887 
telephone conference with the other members. Communication pertaining to review of serious adverse events 888 
(SAEs) will occur within a week of receiving any new SAE report. Reporting and communication about other 889 
matters will occur on a yearly basis, for the duration of the study. Decisions of the DSMB will be made based 890 
on a majority vote of the members. 891 

Monitoring of Safety Data by the DSMB. 892 



 

Unblinded Reporting. Safety information for this study will be reported to the DSMB in an unblinded 893 
manner. A statistical penalty will not be assessed for the ongoing unblinded review of safety by the DSMB. 894 
Unblinded data will not be released to the investigators unless necessary for safety reasons. 895 

Range of Safety Reporting to the DSMB. It is considered necessary for the purpose of monitoring the 896 
safety of the study that the DSMB review not only adverse events (AEs) and serious adverse events (SAEs), 897 
but also other data that may reflect differences in safety between groups. This includes treatment retention 898 
rates and reasons for dropout. 899 

Serious Adverse Events. Expedited review will occur for all events meeting the FDA definition of Serious 900 
Adverse Events (SAEs; i.e., any fatal event, immediately life-threatening event, permanently or substantially 901 
disabling event, event requiring or prolonging inpatient hospitalization, or any congenital anomaly). This also 902 
includes any event that a study investigator or the DSMB judges to impose a significant hazard, 903 
contraindication, side effect, or precaution. For purposes of this study, all SAEs will be required to be reported 904 
to the DSMB, regardless of any judgment of their relatedness to the study. All relevant information will be 905 
reported to the DSMB for each SAE including information about the event and its outcome, study condition, 906 
concomitant medications, the subject’s medical history and current conditions, and all relevant laboratory data. 907 
Notification by e-mail and FAX transmittal of all related study forms shall be made to the DSMB within 2 days 908 
of the occurrence of any SAE. Information will be reviewed and a determination made of whether there was 909 
any possible relevance to the study interventions. Additional reporting to local IRBs will be done within 24 910 
hours of the SAE; reporting to NIH will be made according to their respective regulations governing SAE 911 
reporting. 912 

Non-Serious Adverse Events. At yearly intervals during the course of the study and then again at its 913 
completion, the DSMB will be provided with unblinded summaries of the numbers and rates of adverse events 914 
by treatment group. These reports will include types of events, severity, and treatment phase. Data on 915 
individual non-serious adverse events is not expected to be needed for this review. 916 

Other Safety-Related Reports. At yearly intervals throughout the course of the study, the DSMB will also 917 
receive unblinded summary reports of treatment retention and reasons for dropout, by treatment arm and study 918 
phase.  919 

Study Stopping Rules. If at any time during the course of the study, the DSMB judges that risk to subjects 920 
outweighs the potential benefits, the DSMB shall have the discretion and responsibility to recommend that the 921 
study be terminated. 922 

D6e. Monitoring of Data Quality by the DSMB. At least on an annual basis during the course of the 923 
study, the DSMB will receive a report on data quality and completeness. At a minimum, this will include an 924 
overview of the progress of participant intake and retention; summary reports describing participant compliance 925 
with visits, evaluations, and dosing as described in the protocol; and a summary of the completeness and 926 
quality of key data elements needed to characterize participants, their dosing, and their primary and secondary 927 
outcomes. These reports will be used by the DSMB to evaluate the capacity of the data capture and 928 
processing to support scientifically valid analyses.  929 

Annual DSMB Report to NIMH. Annually during the course of the study the DSMB will prepare a 930 
summary report of its findings regarding safety and quality based on data received to that point in the study. 931 
This report will include a summary of all safety findings, as well as an assessment of protocol compliance and 932 
data quality. Any recommendations to improve participant safety, protocol adherence, or data quality will be 933 
made in the annual DSMB report. A copy of the annual DSMB report will be sent to the local IRBs along with 934 
the annual renewal report. 935 
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