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Schneiderian First-Rank Symptoms 
and Right Parietal Hyperactivation: 
A Replication Using fMRI

TO THE EDITOR: Schneiderian first-rank symptoms of schizo-
phrenia may reflect defective “internal monitoring” of inten-
tions and actions by aberrant sensory systems. Previous posi-
tron emission tomography (PET) studies have implicated right
parietal hyperactivation (Brodmann’s area 40) (1, 2). The latter
may arise from a failure of “forward-modeling” so that endog-
enous sensory data (consequent upon voluntary motor activ-
ity) are felt to originate outside the subject (3, 4). Failure to
predict the sensory consequences of actions might be associ-
ated with failure to attenuate sensory-related neural activity;
hence, the parietal hyperactivation observed with PET (1–4).

Using an event-related functional magnetic resonance im-
aging (fMRI) paradigm, permitting subjects to choose the
timing of their own movements, we examined the hypothesis
that patients experiencing first-rank symptoms exhibit hy-
peractivation of right Brodmann’s area 40 (compared to pa-
tients without first-rank symptoms). Also, consistent with the
“forward-modeling” hypothesis, we predicted that aberrant
right Brodmann’s area 40 activation would follow that of the
primary motor cortex (Brodmann’s area 4).

Functional imaging data were acquired on a 1.5-T system in
13 right-handed, male schizophrenia (DSM-IV) patients, each
studied twice, with written informed consent and ethics com-
mittee approval. Patients with first-rank symptoms (N=7) (age:
mean=36 years, SD=11; illness duration: mean=15 years, SD=
11; premorbid IQ: mean=102.1, SD=9.7; chlorpromazine equiv-
alents: mean=507.1 mg/day, SD=255.7; extrapyramidal symp-
tom score: mean=5.6, SD=10.5) were comparable with those
without first-rank symptoms (N=6) (independent-sample t
test, df=11, p>0.05 on all measures). The patients performed
spontaneous, freely timed movements using their right index
finger in an event-related fMRI paradigm (5). Images were ana-
lyzed by using a random-effects model in statistical parametric
mapping. The validity of the parametric results was examined
with nonparametric permutation tests. We examined the re-
sponse latency in left Brodmann’s area 4 and right Brodmann’s
area 40 by using time to half-maximum blood-oxygen-level-
dependent response as a measure of latency (5).

Statistical parametric mapping analysis revealed that pa-
tients with first-rank symptoms had significant hyperacti-
vation of right Brodmann’s area 40 (Talairach coordinates=57,
–29, 36) (t=4.7, df=24, uncorrected p<0.0001, two-sample t
test; family-wise error corrected: p<0.02 [volume-of-interest
right Brodmann’s area 40]) relative to patients without first-
rank symptoms. A two-group test (5,000 permutations) in sta-
tistical parametric mapping supported the validity of this
finding (t=4.7, df=24, p=0.0002). Mean time to half-maximum
response was 177 msec later in right Brodmann’s area 40 than
left Brodmann’s area 4.

To our knowledge, this is the first fMRI study replicating
previous PET findings with regard to first-rank symptoms (1,
2). Of importance, the observations derive from an ecologi-
cally valid spontaneous movement paradigm (approximating
“truly” spontaneous behavior, as might occur outside the
scanner [5]). The observation that parietal cortex activation
occurs later than that of motor cortex supports the “forward-
modeling” hypothesis.

References

1. Spence SA, Brooks DJ, Hirsch SR, Liddle PF, Meehan J, Grasby
PM: A PET study of voluntary movement in schizophrenic pa-
tients experiencing passivity phenomena. Brain 1997; 120:
1997–2011

2. Franck N, O’Leary DS, Flaum M, Hichwa RD, Andreasen NC: Ce-
rebral blood flow changes associated with Schneiderian first-
rank symptoms in schizophrenia. J Neuropsychiatry Clin Neu-
rosci 2002; 14:277–282

3. Frith CD, Blakemore S-J, Wolpert DM: Explaining the symptoms
of schizophrenia: abnormalities in awareness of action. Brain
Res Rev 2000; 31:357–363

4. Spence SA: Alien motor phenomena: a window to agency.
Cogn Neuropsychiatry 2002; 7:211–220

5. Hunter MD, Farrow TF, Papadakis NG, Wilkinson ID, Woodruff
PW, Spence SA: Approaching an ecologically valid functional
anatomy of spontaneous “willed” action. Neuroimage 2003;
20:1264–1269

VENKATASUBRAMANIAN GANESAN, M.B.B.S., M.D.
MIKE D. HUNTER, M.B.CH.B., M.R.C.PSYCH.

SEAN A. SPENCE, M.D., M.B.B.S., B.SC., M.R.C.PSYCH.
Sheffield, U.K.

Antidepressants for Bipolar Depression

TO THE EDITOR: Meta-analysis represents an “observational
study of studies.” The benefits of random assignment and the
removal of confounding bias within a sample are lost with
meta-analysis, resulting in the problem of “heterogeneity”
between study samples. Just as randomized clinical trials are
more valid than observational studies, a meta-analysis of one
to five randomized clinical trials is not necessarily more valid
than one well-designed randomized clinical trial. This issue
may be less relevant if studies agree, as it appears they did in
the meta-analysis by Harm J. Gijsman, Ph.D., M.R.C.Psych., et
al. (1). However, this apparent agreement hides important un-
explored heterogeneity, which does not invalidate the meta-
analysis but can lead to its misinterpretation.

For instance, the only placebo-controlled study that found
no evidence of acute antidepressant response is the only
study, to our knowledge (2), in which all patients received
baseline lithium. Among other studies, one (3) nonrandomly
assigned 37% of the patients in the antidepressant arm to lith-
ium versus 21% in the placebo arm—a relative 77% increased
lithium use in the antidepressant arm—hardly a fair assess-
ment of fluoxetine versus placebo. Two compared antidepres-
sant alone to placebo alone, and one large study (58.5% of all
meta-analysis patients) (4) compared olanzapine plus fluox-
etine to olanzapine alone (“placebo” improperly referred to
olanzapine plus placebo). These studies may suggest acute
antidepressant efficacy compared to no treatment or olanza-
pine alone but not compared to the most proven mood stabi-
lizer, lithium, which is also the most relevant clinical issue.
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Regarding antidepressant-induced mania, two studies
comparing antidepressants without mood stabilizer to no
treatment (placebo only) reported no mania in any patients:
an oddity, if true, since it would suggest that even spontane-
ous mania did not occur while those patients were studied or
that perhaps manic symptoms were not adequately assessed.
As described, another study preferentially prescribed lithium
more in the antidepressant group (3), providing possibly un-
equal protection against mania. Although the olanzapine-flu-
oxetine data suggest no evidence of switching while using an-
tipsychotics, in our reanalysis of the lithium-plus-paroxetine
(or imipramine) study, there was a threefold higher manic
switching rate with imipramine versus placebo (risk ratio=
3.14), with asymmetrically positively skewed confidence in-
tervals (0.34–29.0). Combined with other studies reviewed
that showed higher tricyclic antidepressant switching rates
than other antidepressants, attention to this heterogeneity
suggests that one cannot rule out antidepressant switching.

Finally, these short-term (up to 10 weeks) studies are only
relevant, if at all, to the acute depressive episode. Contrary to
the highly selective review in the discussion, they do not pro-
vide any evidence to support long-term maintenance use of
antidepressants in bipolar disorder, which was previously
shown ineffective in multiple randomized clinical trials in a
systematic review (5).

In summary, our critique touches partly on the validity of
this meta-analysis, but more importantly, on its generalizabil-
ity due to unexplored heterogeneity. Apparent agreement
among studies hides major conflicting results between the
only adequately designed study using the most proven mood
stabilizer, lithium, and the rest. It would appear that the rosy
conclusions of the meta-analysis are premature when the
clinical options involve use of proven mood stabilizers, such
as lithium, with or without antidepressants.
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TO THE EDITOR: The review of antidepressants for bipolar de-
pression by Dr. Gijsman et al. provided an excellent overview

of the randomized, controlled trials in the literature. How-
ever, the presented data all reflect acute antidepressant treat-
ment response, with the longest study duration (10 weeks).
Bipolar disorder is a chronic, relapsing condition, with an eti-
ology likely distinct from that of unipolar depressive dis-
order, for which current antidepressants were specifically
developed. Treatment approaches applied to alleviate symp-
toms during acute exacerbations may have significant im-
pact on the long-term course of the illness. The authors did
not present evidence that the long-term outcomes are favor-
able with antidepressant treatment; thus, their conclusion to
challenge the APA practice guideline for recommending lith-
ium or lamotrigine as first-line treatment for bipolar depres-
sion is unfounded.

There are long-term (of 11–24 months) prospective, pla-
cebo-controlled (1–3), naturalistic prospective (4, 5), and
retrospective studies (6)—excluded categorically from the
current review—showing that antidepressant exposure is as-
sociated with worse long-term outcomes in patients with bi-
polar disorder, apart from the concern for acute mania. De-
veloping treatment guidelines requires an integration of all
available data.

The question of whether bipolar depression responds best
to adding a mood stabilizer or an antidepressant may be ame-
nable to investigation by a long-term practical clinical trial.
This model of structuring studies to compare relevant alterna-
tive interventions in diverse, real-life patient populations and
practice settings is gaining support from research decision
makers. Current data on antidepressants in bipolar depression
do not justify changing the APA treatment guidelines.
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