
JAD2574

UNCORRECTED P
ROOF

ARTICLE IN PRESS

Journal of Affective Disorders 1 (2002) 000–000
4 www.elsevier.com/ locate/ jad

12 Brief report

13 A ssessing the effects of bupropion SR on mood dimensions of
14 depression

a , a a b*15 Andrew J. Tomarken , Gabriel S. Dichter , Cathryn Freid , Stephanie Addington ,
b

16 Richard C. Shelton
a17 Department of Psychology, College of Arts and Sciences, Vanderbilt University, Nashville, TN, USA

b18 Department of Psychiatry, Vanderbilt University Medical Center, Nashville, TN, USA

19 Received 17 April 2002; accepted 9 July 2002

20
21 Abstract

22 Background: We assessed the therapeutic effects of bupropion SR and placebo on mood and anxiety symptoms derived
23 from the tripartite model of mood. Based on evidence indicating linkages between dopaminergic activity and the emotional
24 dimension of positive affect /anhedonia, we hypothesized that the dopaminergic effects of bupropion SR would yield
25 particularly pronounced effects on symptoms of anhedonia, relative to anxiety.Methods: Nineteen depressed outpatients
26 were randomly assigned to treatment with either bupropion SR 300 mg/day or placebo during a 6-week initial treatment
27 phase. This was followed by a second open-label phase in which patients previously treated with bupropion SR had their
28 dose increased to 400 mg/day, and the placebo group was initiated on bupropion SR 300 mg/day.Results: Random
29 regression analyses revealed that during the initial double-blind phase, bupropion SR elicited greater declines than placebo
30 on all measures except those that assessed anxiety. By contrast, the weakest placebo effects were evident on anhedonia.
31 Items assessing the low positive affect pole of the anhedonia dimension were more sensitive to earlier / lower dose bupropion
32 SR treatment, whereas items assessing the high positive affect pole were more sensitive to later /higher dose bupropion SR
33 treatment.Limitations: Replication and extension using a larger sample size are mandated.Conclusions: This study suggests
34 that the catecholaminergic effects of bupropion SR tended to produce more robust effects on anhedonia/positive affect than
35 placebo.
36  2002 Published by Elsevier Science B.V.
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44 profile of change across symptom dimensions (Bod- mechanism of action of bupropion is more related to92

45 kin et al., 1997; Shelton and Tomarken, 2001). We NE than DA (e.g., Cooper et al., 1994; Dong and93

46 adopted this approach by assessing the effects of Blier, 2001). Whatever the mechanism of action, in94

47 bupropion SR on symptoms of anhedonia and anxie- an initial study Bodkin et al. (1997) found that95

48 ty derived from the tripartite model of mood dis- bupropion appeared to have more robust effects on96

49 orders (e.g., Clark and Watson, 1991). This model symptoms linked to anhedonia than anxiety, while97

50 posits that there are symptoms that are common to the reverse was true of serotonergic agents (for a98

51 both depressive and anxiety disorders and symptoms review see Shelton and Tomarken, 2001). However,99

52 that are relatively specific to each disorder. Three the measures used were neither well-validated nor100

53 higher-order dimensions have been posited and comprehensive. Using the MASQ, we tested the101

54 empirically derived: general distress, anhedonia/ hypothesis that bupropion SR would have more102

55 positive affect, and somatic anxiety. Symptoms of robust effects relative to placebo on measures of103

56 general distress are common to both affective and anhedonia than anxiety. 104

57 anxiety disorders, while symptoms of anhedonia are The MASQ Anhedonic Depression (AD) scales105

58 relatively specific to depression. Alternatively, consists of items reflect both the low pole of106

59 somatic anxiety seems primarily linked to panic anhedonia (e.g., low interest) and the high pole of107

60 disorder and perhaps other types of anxiety disorders positive affect (e.g., energetic), the latter of which is108

61 (e.g., Brown et al., 1998). Watson et al. (1995a,b) reverse-keyed. Because this bipolar scale assesses109

62 have developed and validated a self-report measure, both end-points of the anhedonia/positive affect110

63 the Mood and Anxiety Symptoms Questionnaire continuum, a secondary goal of the present study111

64 (MASQ), that assesses these dimensions of mood. was to assess which poles were most sensitive to112

65 To our knowledge no prior studies have used the treatment effects. A final goal of this study was to113

66 tripartite model as a vehicle for assessing treatment assess the effects of placebo on the affective dimen-114

67 outcome. This omission is notable because evidence sions assessed by the MASQ. In a previous study, we115

68 concerning the neurobiological effects of antidepres- found that placebo produced robust declines on116

69 sants suggest linkages to dimensions of mood that measures of negative affect during the initial stages117

70 are relevant to psychopathology (Shelton and Tomar- of treatment but no significant effects on positive118

71 ken, 2001). We investigated the effects of bupropion affect (Tomarken et al., 1997). In the present study,119

72 SR on dimensions of mood relevant to the tripartite we hypothesized that placebo would have more120

73 model. pronounced effects on generalized distress, and121

74 Bupropion exhibits some degree of inhibition of somatic anxiety, than on anhedonia/positive affect.122

75 the norepinephrine (NE) and dopamine (DA) uptake
76 transporters (e.g., Ascher et al., 1995) and also
77 appears to enhance extracellular availability of both 2 . Method 123

78 NE and DA in brain regions (Li et al., 2002;
79 Nomikos et al., 1989). In turn, there is a variety of Written informed consent was obtained from all124

80 evidence linking decreased DA activity to decreased participants. Patients were adult outpatients who met125

81 incentive motivation (Salamone, 1996) and DSM-IV (American Psychiatric Association, 1994)126

82 anhedonia (Willner, 1983a,b,c; Wise, 1982). Con- criteria for recurrent major depression as determined127

83 versely, increased functional DA activity has been by the Structured Clinical Interview for DSM-IV128

84 linked to positive affect (e.g., Depue et al., 1994). (First et al., 1996). Participants were recruited by129

85 Therefore, enhancement of DA activity in frontal advertisements placed in local newspapers. Particip-130

86 cortex and nucleus accumbens such as that seen with ants (1) had scores on the 17-item version of the131

87 antidepressants like bupropion might be expected to Hamilton Rating Scale for Depression (HAM-D-17,132

88 enhance incentive motivation, improve anhedonia, Hamilton, 1960) that were greater than 17, (2) were133

89 and increase positive affect (Shelton and Tomarken, free of psychotropic medications for at least 1 week,134

90 2001). As a cautionary note, we should add that and (3) did not have atypical depression, psychotic135

91 evidence from infrahuman studies indicates that the disorders, bipolar disorder, a history of drug or136
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138 alcohol abuse in the previous 6 months, a history of models specified linear and quadratic main effects186

139 central nervous system (CNS) disorders, antisocial, for each phase and group3 linear and group3 187

140 borderline, or schizotypal personality disorders. The quadratic interactions for each phase. A hierarchical188

141 final sample included 19 outpatients who were structure was used, in which linear coefficients were189

142 randomly assigned to receive either bupropion SR entered as a first set and quadratic coefficients were190

143 [n 5 10; age range: 26.0–61.1 years, mean (S.D.)5 entered at a second step. SAS PROC MIXED was 191

144 39.4 (9.8), six women] or matched placebo [n 5 9; used for all analyses (e.g., Littell et al., 1996). 192

145 age range: 23.0–46.7 years, mean (S.D.)5 37.5
146 (7.8), six women] for 6 weeks (phase one; double
147 blind). During this phase, bupropion SR was initiated 3 . Results 193

148 at 100 mg twice per day and increased to 150 mg
149 twice per day after 1 week. During a second 6-week One patient in the BUP-BUP group did not194

150 period (phase two; open label), dosages were in- complete phase one. Two additional patients in the195

151 creased to 400 mg/day for patients treated with BUP-BUP group dropped out during phase two. The196

152 bupropion SR in phase one, while patients in the random regression analyses estimated effects includ-197

153 placebo group were titrated to a 300 mg/day of ing all the available datapoints. 198

154 bupropion SR. Patient groups did not differ with
2

155 respect to age,t (17)50.46,P . 0.50, or gender,x 3 .1. MASQ anhedonia 199

156 (1)5 0.09, P . 0.75. Below, the two groups of
157 patients will be denoted BUP-BUP and PLA-BUP. The left-hand column in Fig. 1 displays changes200

158 All measures were completed the day before onset over time on the overall MASQ AD scale (top) and201

159 of medication and at the completion of weeks 1, 2, 4, on the scores generated from the positively keyed202

160 and 6 (phase one assessments) and of weeks 7, 8, 10 items that assess the anhedonic pole (middle) and the203

161 and 12 (phase two). The primary dependent mea- negatively keyed items that assess the positive affect204

162 sures were the 62-item version of the MASQ (Wat- pole (bottom). Scores were expressed with a po-205

163 son et al., 1995a,b), the HAM-D-17, and the Hamil- tential range of 1 to 5. Below, we report the results206

164 ton Anxiety Scale (HAM-A, Hamilton, 1959). The of the analyses across both phases but emphasize the207

165 62-item version of the MASQ contains four scales. phase one results because of the open-label context208

166 Two load on the higher-order dimension of general- of phase two. 209

167 ized distress (GD): GD depressive symptoms (GDD) The overall AD results reveal a significant linear210

168 and GD anxious symptoms (GDA). The Anhedonic decline for the bupropion SR group in phase one211

169 Depression (AD) scale consists of positively keyed while the placebo group demonstrated an initial212

170 items indicative of the anhedonia/ low positive affect decline followed by a return to pre-treatment levels213

171 pole and negatively keyed items indicative of the by the end of this phase. Analyses revealed a214

172 high positive affect pole. In addition, we assessed the significant group3 linear interaction during phase 215

173 Anxious Arousal (AA) scale of the MASQ. one (P 50.02) that indicated group differences in 216

174 Random regression analyses were conducted to linear slopes over time. In addition, re-parameterized217

175 compare the two groups on all measures (Gibbons et models that directly estimated the intercepts and218

176 al., 1993). Because of the procedural differences slope coefficients for each group indicated a signifi-219

177 between phases one and two (e.g., changes in cant linear trend over the course of phase one for the220

178 medications and dosages, double-blind vs. open- bupropion SR group (P 5 0.004) and a significant 221

179 label) and our interest in assessing different patterns quadratic trend for the placebo group (P 5 0.021; 222

180 of change during the two phases, we specified Fig. 1). In phase two, the piecewise analyses indi-223

181 piecewise models (Bryk and Raudenbush, 1992) that cated significant linear declines across both groups224

182 allowed for different patterns of change in the two (P , 0.001). 225

183 phases. For each of the two phases, we specified Analyses of the positively keyed AD items indi-226

184 models that included fixed effect predictors coded to cated a pattern that was consistent with the overall227

185 represent both linear and quadratic trends. Our AD scale (Fig. 1). For example, the re-parameterized228



JAD2574

UNCORRECTED P
ROOF

ARTICLE IN PRESS
237 4 A.J. Tomarken et al. / Journal of Affective Disorders 1 (2002) 000–000

231

232 Fig. 1. Weekly scores on the MASQ AD (top left), MASQ AD Positively Keyed (i.e., low positive affect) Items (middle left), MASQ AD
233 Negatively Keyed (i.e., high positive affect) Items (bottom left), MASQ AA (top right), MASQ GDD (middle right), and the HAM-D-17
234 scales (bottom right). Patients in the BUP-BUP group received a moderate dose of bupropion SR (max. 300 mg/day) during phase one and
235 a higher dose (max. 400 mg/day) during phase two. Patients in the PLA-BUP group received placebo during phase one and a moderate dose
236 of bupropion SR (max. 400 mg/day) during phase two.
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238 analyses indicated a significant linear trend for the 3 .3. Hamilton scales 282

239 bupropion SR group (P 5 0.0002) and a significant
240 quadratic trend for the placebo group (P , 0.011) Although linear declines were evident on the 283

241 during phase one. During phase two, overall linear HAM-D-17 during phase one for both groups (both284

242 declines were observed (P 50.03), with no group P values, 0.001), the rate of change was greater for 285

243 differences. the bupropion SR group than the placebo group 286

244 In contrast, analyses of the negatively keyed AD (group3 linear P 5 0.04). Overall declines were 287

245 items indicated significant group3 linear interactions observed across phase two (linearP 50.005), with 288

246 during phases one (P 5 0.045) and two (P 5 0.05). no significant between-group differences (group3 289

247 These effects indicate steeper linear increases in linearP . 0.30). Over the full 12 weeks of active 290

248 positive affective symptoms in the BUP-BUP rela- treatment, the BUP-BUP group achieved a very low291

249 tive to the PLA-BUP group. The higher dose of mean HAM-D-17 score (see Fig. 1). During phase292

250 bupropion SR administered during phase two sig- one, both groups demonstrated significant linear293

251 nificantly increased the rate of change across time, as declines on the HAM-A (bothP values, 0.001). 294

252 indicated by a significant difference between the However, the changes were not differential across295

253 linear coefficients of the two phases for the BUP- groups, although a trend was evident (group3 linear 296

254 BUP group (P 5 0.05). No differences in the phase P . 0.06). Overall linear declines were observed 297

255 one and phase two linear slopes of the BUP-BUP during phase two (P 5 0.025). 298

256 group were reported on any other measures that we
257 report (P values. 0.10).

4 . Discussion 299

258 3 .2. MASQ generalized distress and anxious In accordance with predictions, we found that, 300

259 arousal scales relative to placebo, bupropion SR produced a steeper 301

decline in anhedonic symptoms during phase one. 302

260 During phase one, the linear decline in GDD We also found effects of a similar nature on several303

261 scores was greater for the bupropion SR group than other measures of depressive symptoms (i.e., MASQ304

262 placebo (group3 linear interactionP 5 0.0005; see GDD scale and the HAM-D-17). In contrast, during 305

263 Fig. 1). No significant differences between groups phase one, groups failed to differ on three measures306

264 were observed during phase two (interactionP of anxiety (MASQ GDA and AA scales and HAM- 307

265 values. 0.05), although there was a significant main A). That both groups demonstrated significant de-308

266 effect for the linear slope (P 5 0.006) that reflects the clines in anxiety during phase one indicates that309

267 decline over time evident in both groups. There were absence of between-group differences on these mea-310

268 no significant between-group differences on either sure was not due to lack of sensitivity to change.311

269 GDA or AA during phase one (group3 linear P One question is whether the failure to find effects 312

270 values. 0.40, group3 quadratic P values. 0.50; on anxiety measures during phase one reflects low313

271 Fig. 1). Across groups, significant linear declines power due to small sample sizes. One salient index is314

272 were evident on both measures during this phase the proportional reduction in unexplained variability315

273 (GDA P 50.003, AA P 50.03). On GDA, the only afforded by specific predictors. For each of the 316

274 significant effects yielded for the phase two piece- MASQ scales, we computed the proportional reduc-317

275 wise coefficients was an overall linear main effect tion in the estimated random variability of the phase318

276 (P 5 0.02). Analyses of the phase two AA measure one linear slopes due to the inclusion of the group3 319

277 indicated a significant group3 linear interaction linear interaction terms (Bryk and Raudenbush, 320

278 (P 5 0.04) that appears largely due to an initial 1992). This interaction term models a difference321

279 increase in AA among patients who were formerly in between groups in the slopes of change during phase322

280 the placebo condition and administered bupropion one. The inclusion of interaction terms produced323

281 SR during phase two (Fig. 1). notable reductions in the random variability of the324
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326 per-patient slopes for AD (estimated reduction in ent ranges of the anhedonia/positive affect con-374

327 error5 38%) but failed to produce such effects for tinuum may be optimally sensitive to treatment375

328 GDA and AA (effectively no reductions in vari- effects at different stages of treatment. 376

329 ability). Thus, bupropion SR likely produced larger Our results also suggest that placebo has more377

330 differences relative to placebo on measures of robust effects on anxiety than anhedonia. The MASQ378

331 anhedonia than anxiety. We should note, however, AD scale was the only measure on which he placebo379

332 that in prior controlled trials, bupropion SR has group demonstrated stronger quadratic than linear380

333 demonstrated positive results in treating symptoms of effects. Such effects indicate a return to pre-treat-381

334 anxiety (e.g., Trivedi et al., 2001). Such effects are ment levels (Fig. 1) and suggest that measures of382

335 comparable to those of serotonergic agents and have anhedonia may discriminate ‘‘true’’ pharmacological383

336 been significantly greater than placebo. However, in effects of antidepressants better than measures of384

337 these studies large sample sizes were used and anxiety. Overall, our results indicate that bupropion385

338 effects relative to placebo were modest. On balance, SR is an effective antidepressant with more robust386

339 the available data suggest that, relative to placebo, effects on anhedonia than anxiety. Placebo response387

340 bupropion SR produces more robust effects on appears to be more significantly evident on measures388

341 measures of anhedonia than anxiety. of anxiety than anhedonia. These findings would389

342 A further analysis separated the negative and appear to mandate replication in a larger-scale study.390

343 positive ends of the anhedonia vs. positive affect
344 continuum. During the early phase of treatment when
345 the dose was relatively moderate, bupropion SR A cknowledgements 391
346 appeared to produce stronger effects on the affective-
347 ly negative pole (positively keyed items) than the Funding was provided by Glaxo Wellcome Inc., a 392
348 affectively positive pole (negatively keyed items) GlaxoSmithKline company ([BUP-R45), and 393
349 Although group3 linear interaction effects were NIMH grant MH01741 to R.C.S. 394
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