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Herbal Diuretics and Lithium Toxicity

TO THE EDITOR: Herbal products are readily available for pur-
chase over the counter and often are not viewed by patients as
medications. Since many herbs have pharmacological effects,
significant side effects and interactions with medications are
possible yet poorly understood. We report a case of life-
threatening lithium toxicity associated with the use of herbal
diuretics.

Ms. A was a 26-year-old single white woman with diag-
noses of bipolar disorder and alcohol dependence; the
latter was in early full remission. For 5 months she had
been stable while taking 900 mg b.i.d. of lithium, 2 mg
b.i.d. of risperidone, 20 mg b.i.d. of propranolol, 0.5 mg
b.i.d. of lorazepam, 100 mg/day of sertraline, and 25 mg
b.i.d. of hydroxyzine. Her lithium level on this drug regi-
men was 1.1 mmol/liter.

Ms. A came to the emergency room complaining of
“dizziness,” “grogginess,” and loose stools over the several
days since she had begun taking an over-the-counter
medication (containing chlorpheniramine, pseudoephe-
drine, and acetaminophen) for sinus problems. She had
stopped taking this medication 2 days before her emer-
gency room visit because of these symptoms. She re-
ported using no other nonprescribed medications, alco-
hol, or drugs. Her vital signs and the results of a physical
examination were normal. She left the emergency room
before an ECG was performed or any laboratory work was
completed because of anxiety.

Ms. A was seen the next day for a scheduled psychiatric
clinic visit and again reported feeling “groggy” but better
since she had stopped taking the sinus medication. She
was alert and oriented and had no tremor. Again she re-
ported no use of any medications other than those previ-
ously mentioned. Two days later, Ms. A returned to the
emergency room with complaints of nausea, diarrhea, an
unsteady gait, tremor, and drowsiness. At this visit she re-
ported that she had been taking an over-the-counter
preparation of herbal diuretics for the past 2–3 weeks for
weight loss. She was drowsy but oriented and had a coarse
tremor, an unsteady gait, and nystagmus. She was admit-
ted to the coronary care unit with a lithium level of 4.5
mmol/liter.

The preparation used by the patient contained the follow-
ing ingredients: vitamin B6, potassium, Equisetum hyemale,
parsley, paprika, uva ursi, ovate buchu, corn silk, juniper, and
bromelain. Equisetum, parsley, uva ursi, ovate buchu, corn
silk, and juniper have diuretic properties (1, 2). Although
some of these ingredients can be toxic, we know of no case re-
ports documenting adverse effects nor any literature describ-
ing the mechanism of action of such herbal diuretics.

It seems likely that the herbal diuretics were responsible for
the patient’s lithium toxicity. She had been stable with the
same psychotropic medication regimen during the event, and
the time course involved makes it unlikely that the over-the-
counter sinus medication played a significant role. As there
were several herbal diuretics in the preparation used and the
mechanism of action of each is unknown, it is impossible to
determine which herb or combination of herbs caused the
lithium toxicity. This case illustrates the potential for interac-
tions of herbal products with medications and underscores

the need for physicians to ask patients directly about any use
of herbs.
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Biperiden for Excessive Sweating 
From Clozapine

TO THE EDITOR: Although clozapine remains the gold standard
for use with treatment-resistant psychosis, its use is compli-
cated by numerous side effects that limit its acceptability. We
report a case of excessive sweating caused by clozapine use
that was reversed by biperiden therapy.

Mr. A was a 31-year-old white man with a 13-year his-
tory of schizophrenia. His distressing delusions and hallu-
cinations were resistant to treatment with adequate trials
of typical antipsychotics, risperidone, and olanzapine.
Clozapine treatment produced a robust response but was
accompanied by continuous generalized sweating. During
sequential trials of chlorpromazine, clozapine, and olan-
zapine, the sweating occurred only during clozapine treat-
ment.

The inconvenience of changing saturated clothes and
linens nightly led Mr. A to request clozapine discontinua-
tion, despite his acknowledgment of frequent suicide at-
tempts during treatment with all other antipsychotics.
Dose reductions led to a worsening of his symptoms but
did not diminish the sweating. Trials of propranolol, up to
240 mg/day, followed by clonidine, 1.2 mg/day, resulted
in no significant reduction in the sweating. Biperiden, ti-
trated to 6 mg/day, resulted in the prompt cessation of
generalized sweating without exacerbation of other anti-
cholinergic side effects. Sialorrhea was also eliminated
with biperiden therapy.

Excessive sweating occurred in 6% of 842 patients receiv-
ing clozapine in clinical trials (PDR), but its cause is puzzling
given clozapine’s reported antagonism of α1 and muscarinic
receptors. We initially hypothesized that excessive sweating
was due to clozapine’s effect on circulating norepinephrine
(1), but neither propranolol nor clonidine reversed the
condition.

Studies have provided evidence that clozapine is a partial
agonist at the M1, M2, and M3 subtypes of the muscarinic re-
ceptor (2) and a full agonist at the M4 receptor (3). Muscarinic
receptor subtypes are heterogeneously expressed in the auto-
nomic nervous system. Exocrine glands express M1 and M3

receptors (4). Talsaclidine, an M1 agonist, consistently pro-
duced hypersalivation in human volunteers and led to gener-
alized muscarinic symptoms, including sweating, at higher
doses (5). Sweating and sialorrhea caused by clozapine treat-
ment were eliminated by treatment with biperiden, which
possesses relative selectivity for the M1 receptor (6). This case
supports the view that some of clozapine’s side effects are due
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to its partial agonist effects at subtypes of the muscarinic re-
ceptor.
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Flushing in a Menopausal Woman 
Taking Venlafaxine

TO THE EDITOR: Many primary care physicians are prescribing
venlafaxine for the treatment of mood and anxiety disorders
in menopausal women. Since venlafaxine has been demon-
strated to be effective in the management of hot flashes in
cancer survivors (1, 2), primary care clinicians may select this
agent for treating depressed menopausal women with vaso-
motor symptoms. We describe the apparent return of hot
flashes in a depressed menopausal woman treated with ven-
lafaxine.

Ms. A was a 52-year-old single white woman with a de-
pressed mood associated with decreased sleep, increased
crying, increased emotional sensitivity, poor concentra-
tion, decreased interests, ruminative thoughts, guilt feel-
ings, and hopelessness. She reported no suicidal ideation
or psychosis. She had had a prior major depressive epi-
sode characterized by similar symptoms. At that time, she
was treated with sertraline at an unknown dose. One
week after the initiation of sertraline therapy, Ms. A re-
ported the unusual experience of “being unable to move
her arms or legs” and feeling “in a fog” for 1 hour. She
subsequently stopped taking the medication and did not
return for psychiatric treatment.

Her gynecological history was remarkable for a total ab-
dominal hysterectomy and a bilateral salpingo-oophorec-
tomy for the management of severe pelvic pain due to
uterine fibroid tumors and endometriosis. Immediately
after her gynecological surgery, Ms. A briefly experienced
marked vasomotor symptoms, particularly hot flashes,
until treatment with conjugated estrogens, 0.625 mg/day,
took effect. She remained asymptomatic while taking this
dose of conjugated estrogens for 8 years.

After we confirmed her current major depression and
gave comprehensive patient education about the medica-

tion’s side effects, Ms. A agreed to a trial of extended-re-
lease venlafaxine. After 2 weeks of venlafaxine, 75 mg/
day, she described transient nausea, dry mouth, and a re-
turn of “hot flashes.” After 5 weeks of therapy, the hot
flashes continued on a daily basis and were rated at a
moderate severity level. Ms. A noticed a reduction in fre-
quency (to every 2–3 days) and severity (mild to moderate)
after 7 weeks of taking venlafaxine, 75 mg/day. At that
time, her venlafaxine dose was increased to 150 mg/day
in order to enhance the antidepressant response. Ms. A
described approximately 5 days of daily hot flashes while
taking the higher venlafaxine dose. The frequency and se-
verity of the hot flashes subsequently were reduced to ev-
ery 2–3 days and mild to moderate severity.

The patient’s experience may represent the known flushing
side effect observed with selective serotonin reuptake inhibi-
tors, since venlafaxine is known to have minimal effect on no-
radrenergic activity. At higher doses, venlafaxine has been
shown to block the reuptake of both serotonin and norepi-
nephrine (3). This is important to consider because central
noradrenergic activity has been implicated in the etiology of
menopausal hot flashes (4). Therefore, it is possible that at
higher doses of venlafaxine, when noradrenergic activity in-
creases, true hot flashes may be exacerbated in vulnerable
populations.

We think that this clinical finding is interesting given that
research suggests that low-dose venlafaxine is effective in the
management of hot flashes in cancer survivors (1, 2). We en-
courage clinicians to consider the possible effect of an en-
hanced flushing response or a return of hot flashes when
treating menopausal women with venlafaxine.
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Zolpidem Abuse

TO THE EDITOR: Zolpidem is a commonly prescribed short-act-
ing nonbenzodiazepine hypnotic that potentiates γ-ami-
nobutyric acid, an inhibitory neurotransmitter, by binding to
benzodiazepine type 1 (BZ1) receptors. Zolpidem was
thought to have low abuse potential (1); however, there are
several case reports documenting zolpidem abuse and with-
drawal (2–4). Successful zolpidem detoxification with a ben-
zodiazepine has been reported (2). To our knowledge, this is
the first case report of a patient who continued to have zolpi-
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dem withdrawal symptoms despite treatment with a benzodi-
azepine.

Ms. A was a 67-year-old Causasian woman who came to
a detoxification unit for zolpidem abuse/dependence. She
was previously treated for depression, anxiety, and insom-
nia, as well as alcohol, barbiturate, and benzodiazepine
dependence. Ms. A had been treated for insomnia with
oral zolpidem, 10 mg at bedtime, but she said she had in-
creased her dose without the knowledge of her physi-
cians, using up to 100 mg/day (20 mg five times a day) for
the last 1.5 years. She alternated this use with various
benzodiazepines obtained from multiple physicians when
zolpidem was unobtainable.

Ms. A came in for treatment with severe generalized
tremor, psychomotor agitation, facial flushing, and anxi-
ety, despite taking 300 mg of chlordiazepoxide in divided
doses in the first 24 hours of detoxification. She had per-
sistent symptoms despite treatment with benzodiaz-
epines; a tapering dose of zolpidem was initiated in addi-
tion to the tapering dose of chlordiazepoxide. After taking
15 mg of zolpidem, her symptoms completely subsided
within 30 minutes. Ms. A took zolpidem, 45 mg over 24
hours in divided doses; it was tapered along with chlor-
diazepoxide over 5 days.

This case demonstrates the risk for abuse/dependence
from chronic use of zolpidem in high doses. Although effec-
tive for short-term use in suggested doses, it should be used
with caution, especially in patients with a history of sub-
stance abuse. Since zolpidem acts on the BZ1 receptor site (1),
a benzodiazepine should control its withdrawal symptoms.
This patient, however, continued to experience severe with-
drawal, despite taking significant doses of chlordiazepoxide.
It is possible that she may have also been abusing benzodiaz-
epines and the dose of chlordiazepoxide was too low, but the
dramatic resolution of withdrawal symptoms with the first
dose of zolpidem makes this case remarkable. This issue re-
quires further study.
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Repeated Self-Mutilation and ECT

TO THE EDITOR: In their Clinical Case Conference, Cheryl A.
Green, M.D., et al. (1) described a homeless patient with bipo-
lar disorder who had committed two very serious acts of self-
mutilation: a near-amputation of his right arm and, 15 years
later, an attempted self-enucleation of his right eye. In the in-
tervening years, he had been hospitalized multiple times; sev-
eral admissions had lasted longer than 10 months; his average
length of stay had been approximately 4 months. His medica-

tions included one or more mood stabilizers, a neuroleptic,
and a benzodiazepine. It appears that this patient, despite his
very severe illness and prolonged hospitalizations, was never
given ECT.

Readers may be interested in my recent case report (2) re-
garding a 35-year-old veteran with a 10-year history of re-
peated self-mutilation and 27 hospitalizations who was suc-
cessfully treated with maintenance ECT. The patient bears
some similarities to the man described by Dr. Green et al.

Mr. A had been given multiple courses of neuroleptics,
antidepressants, and mood stabilizers, but he continued
to manifest command auditory hallucinations, various re-
ligious delusions, and sporadic depressive symptoms. He
continued to throw himself down stairs (once requiring
plastic surgery for a severe head wound), pulled out his
fingernails with his teeth, and attempted to catch a chain
saw with his bare hands, severely injuring his right hand.
He was then given a year-long trial of clozapine at thera-
peutic plasma levels—again without success. By then he
had accumulated over 2,200 hospital days.

On referral to our hospital, he was given 10 bilateral
ECTs at a suprathreshold charge, but on return to his pri-
mary hospital, he relapsed into serious self-mutilative be-
haviors within 1 month. On return, he was again given 10
bilateral ECTs. Haloperidol decanoate, 100 mg/month,
was initiated, as well as fluvoxamine, 200 mg at bedtime
(both medications had been given previously). Arrange-
ments were then made for him to be transferred to our fa-
cility every 2 weeks for maintenance ECT. The interval be-
tween the maintenance treatments was gradually
lengthened over the next 21 months, during which time
he has experienced only one instance of minor self-injuri-
ous behavior. He is able to hold a steady job and reside in
a board-and-care home with only minimal supervision. In
marked contrast to the previous 10 years, he has required
no emergency hospitalization.

The role of maintenance ECT in the management of such
patients requires further study, but in this case it appears to
be both life saving and highly economical.
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Questions About Reasons for Living

TO THE EDITOR: There is currently considerable uncertainty
about which forms of psychosocial and physical treatment
are most effective for patients who deliberately harm them-
selves (1). A study by Kevin M. Mallone, M.D., et al. (2) as-
cribed “reasons for living” as a protective factor against sui-
cidal acts in subjects with major depression and proposed
that eliciting and increasing awareness of reasons for living in
depressed patients merit further study as a suicide-preven-
tion strategy. We welcome this original line of enquiry and en-
dorse the authors’ recommendations for replication of their
findings but contend that their conclusions may be prema-
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ture and largely be the result of erroneous interpretation of
the direction of causality and the inappropriate use of statisti-
cal tests.

The conclusions drawn by the authors appear to rest on
three main findings. First, suicide attempters reported signif-
icantly greater subjective depression, hopelessness, and sui-
cidal ideation than nonattempters. The significance of this
difference was tested by use of the t test, which assumes that
the data are normally distributed. However, in the authors’
Table 1, it is readily apparent that for the measures of hope-
lessness and suicidal ideation, the standard deviation multi-
plied by two is greater than the mean. This indicates that the
mean is unlikely to be the center of the distribution, and for
data that do not follow a normal distribution, appropriate
nonparametric tests ought to be used (3).

Second, the depressed patients who had not attempted sui-
cide scored significantly higher on items from the Reasons for
Living Inventory than the attempters. Moreover, the total
score on the Reasons for Living Inventory was significantly in-
versely correlated with scores for hopelessness, suicidal ide-
ation, and subjective depression that were evaluated sepa-
rately or as a composite measure of “clinical suicidality.”
Third, objective measures of severity of depression and quan-
tification of life events did not differentiate suicide attempters
from nonattempters.

These findings seem to have led the authors to conclude
that the nonattempters had a more optimistic mind set be-
cause they perceived (or had) more reasons to live or because
inner restraints precluded suicide as an option. Although this
conclusion appears intuitively appealing, the inverse correla-
tion between reasons for living and clinical measures of sui-
cidality could be equally due to the greater severity of subjec-
tively perceived depression and hopelessness in attempters,
resulting in the enumeration of fewer reasons to live and
greater suicidal intent. Which of these explanations best fits
the data awaits further clarification of the direction of causal-
ity, which may be possible with multivariate rather than
univariate statistical analysis or a prospective study.
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Dr. Malone and Colleagues Reply

TO THE EDITOR: We welcome the opportunity to address briefly
the interesting issues raised by Dr. Mammen and colleagues
in response to our article. We disagree with the suggestion by
Dr. Mammen et al. that our conclusions are the result of inap-
propriate statistical tests. We are aware that in statistical anal-
yses involving small groups it is important when employing a

two-sample t test that the data are normally distributed. For
larger groups, however, it is not so critical, because of the cen-
tral-limit theorem. With our data, for example, the group sizes
were large enough and the distributions were sufficiently
nonpathological that the two-sample t test worked well. We
confirmed this by using the “double-bootstrap method” to
carry out an extremely accurate version of the t test (1). This
calculation demonstrated that the ordinary two-sample t test
works sufficiently well with these data to be considered an ap-
propriate statistical test. Moreover, using a nonparametric
test, as Dr. Mammen et al. suggest, yielded the same result, as
use of the Wilcoxon rank sum test resulted in p=0.01 and p=
0.005 for hopelessness and suicidal ideation, respectively.

We agree that the results of clinical association studies are
frequently open to more than one interpretation and require
replication, as we suggested. Our cross-sectional finding, that
a greater score on the Reasons for Living Inventory may pro-
tect against the emergence of suicidal behavior during de-
pression, is being tested in a prospective longitudinal study in
which multivariate statistical analyses will be used. We look
forward to completing and reporting on our findings in due
course. In the meantime, we encourage researchers to con-
sider developing clinical treatments to possibly enhance rea-
sons for living during depression that may then be tested to
see if they protect against the emergence of suicidal behavior.
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Classifying Depression

TO THE EDITOR: In his article (1), Gordon Parker, M.D., Ph.D.,
D.Sc., F.R.A.N.Z.C.P., suggested that the “approach to pursu-
ing potential nonmelancholic subgroupings” is to clinically
identify “meaningful syndromes” (p. 1199) with “substantive
treatment-specific implications” (p. 1201). We agree with
these guidelines, but the failure to include atypical depres-
sion as a nonmelancholic subtype is a shortcoming. Atypical
depression is included in DSM-IV (296.2) as a parenthetical
modifier of major depressive disorder. Atypical depression
has been studied in a variety of contexts; a literature review
suggests this work fulfills many of Dr. Parker’s criteria and in-
dicates its clinical utility.

Psychopharmacological dissection has been used to iden-
tify clinically meaningful subtypes among moderately ill,
depressed patients (2). In a series of studies (3–7), patients
with nonautonomous mood disorder received imipramine,
phenelzine, or placebo. On the basis of this work, depressive
subtypes were identified: a subgroup with atypical depression
(overeating and oversleeping) that was characterized by poor
response to tricyclic antidepressants (65 of 147, 44%) and
good response to monoamine oxidase inhibitors (MAOIs)
(118 of 165, 72%) and a second group with simple mood-reac-
tive depression (mild typical) that was characterized by a
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good response to both tricyclic antidepressants and MAOIs.
In both groups, response to placebo was approximately 25%.

By use of items from the Hamilton Depression Rating Scale,
a measure of endogeneity (melancholia) was constructed.
This analysis implied that melancholic symptoms did not
seem to be a precondition for imipramine benefit in this
group, which suggests that mild typical depression might dif-
fer from severe typical depression (melancholia). Clearly, this
distinction is not as well supported as that of atypical depres-
sion versus other depressions. The prospective identification
of a group with a superior response to MAOIs (versus tricyclic
antidepressants) supports a unique pathophysiology and a
distinct subtype (8).

A prospective epidemiological study by Kendler et al. (9),
using latent class analysis, identified mild typical, atypical,
and severe typical depression as categorically distinct sub-
types. Subjects with atypical depression were characterized
by overeating and oversleeping and a high concordance in
monozygotic but not dizygotic twin pairs. The syndrome ap-
peared stable over time. Sullivan et al. (10) independently re-
produced this typology and noted, “Particularly interest-
ing…was the identification of depressive classes defined
principally by the atypicality of the symptoms.”

In another context, the concept of atypical depression
helped clarify an obscure outcome in a study contrasting im-
ipramine treatment and two types of psychotherapy (11). The
effect of imipramine on subjects with nonatypical depression
produced a much brighter signal than psychotherapy when
patients with atypical depression were separately analyzed.
As anticipated, the response of atypically depressed subjects
to imipramine did not surpass their response to placebo.

Although no treatment has been shown equal to that of
MAOIs, imipramine, and some second-generation drugs, it is
important to identify patients with an atypical depressive
subtype (12). Subjects with atypical depression who fail to re-
spond to one or two trials with newer antidepressants should
receive a trial with an MAOI. These studies meet Dr. Parker’s
concerns and amplify his conclusions. Patient types identi-
fied by two distinct approaches, latent class analysis and psy-
chopharmacologic dissection, had strikingly similar phe-
nomenology (8–10). The use of MAOIs, especially in subjects
with atypical depression who have failed to respond to other
treatments, is not as widely appreciated as it should be.
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New York, N.Y.

TO THE EDITOR: Dr. Parker reported that bipolar depression is
melancholic. Bipolar I and II may be distinct disorders (1, 2).
The prevalence of melancholic features may be low in bipolar
II outpatients with depression (3), a common (30%–50% of
depressed outpatients) and often atypical depression (4, 5).
Bipolar II depression in outpatients may be different from the
bipolar I depression, primarily in inpatients, studied by Dr.
Parker.

Sixty-four consecutive outpatients with unipolar disorders
(major depressive disorder or dysthymic disorder) and 97
consecutive outpatients with bipolar II disorder who were
seen for treatment of a major depressive episode in a private
practice were interviewed at intake with the Structured Clini-
cal Interview for DSM-IV Axis I Disorders—Clinician Version
(6). Because the modal duration of hypomania is 1–3 days (7),
the 4-day minimum duration of hypomania found in DSM-IV
was not a criterion. “At least some days” of hypomania were
required in the bipolar outpatients (5). Most bipolar II sub-
jects had experienced 2–3 days of hypomania, and all had had
more than one episode of hypomania. Family members or
close friends supplemented clinical information. After com-
plete description of study to the subjects, written informed
consent was obtained.

Melancholic features were present in 20 of the bipolar II
subjects (20.6%) and in 16 of the unipolar subjects (25.0%)
(χ2=0.42, df=1, p=0.51, two-tailed). Atypical features were
present in 44 of the bipolar II subjects (45.4%) and in 11 of the
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unipolar subjects (17.2%) (χ2=13.60, df=1, p=0.0002, two-
tailed). These findings are in line with those from previous re-
ports (4, 7–10). Outpatient bipolar II depression seems more
atypical, not more melancholic, than unipolar depression. Bi-
polar I and II depressions may have different clinical pictures
in different settings.
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Dr. Parker Replies

TO THE EDITOR: I agree strongly with Dr. Quitkin and colleagues
that atypical depression can well be conceptualized accord-
ing to our spectrum model of the nonmelancholic disorders.
In seeking to articulate the model in the article, I restricted ex-
amples to the two most consistently identified disorders (i.e.,
“anxious depression” and “irritable/hostile depression”) but
suggested that other expressions must be presumed. In our
current research, we included other personality styles (e.g.,
obsessional, introverted, impulsive) to examine the extent to
which a meaningful definition of the nonmelancholic disor-
ders involves respecting a temperament style diathesis. Atyp-
ical depression is a useful candidate as its (DSM-IV) criteria
include “a long-standing pattern of extreme sensitivity to per-
ceived interpersonal rejection,” as well as a set of “atypical”
depressive features.

The Columbia group’s initial observations and their valida-
tion efforts are another excellent example of the importance
of building on clinical observation to identify intrinsic de-
pressive types instead of using the homogenizing approach of
modeling depression on a dimensional paradigm. In addition

to undertaking further phenomenological and validation
studies, the world might nevertheless appreciate their deriv-
ing a better name for this interesting syndrome.

Dr. Benazzi reports me somewhat incorrectly, as I actually
stated that “those with bipolar disorder have been reported to
be distinctly more likely to have melancholic and psychotic
expressions of depression when in a depressed phase” (p.
1199) and referenced both Goodwin and Jamison (1) and one
of our own studies (2) in support. The latter compared 83 bi-
polar and 904 unipolar patients on respective rates for (cur-
rent) psychotic depression (N=16, 19.3%, versus N=90, 10.0%,
respectively) and for DSM-III-R-defined melancholic depres-
sion (N=57, 68.7%, versus N=334, 36.9%). Thus, only 10 of our
bipolar patients (12.0%), compared to 480 of our unipolar pa-
tients (53.1%), might have been presumed to have nonmelan-
cholic depression.

I commented on Dr. Benazzi’s study group elsewhere (3).
None of his subjects were receiving medication (which calls
into question the illness severity of his group), the minimum
duration criterion for hypomania in DSM-IV was not re-
spected, and melancholic status was not formalized by use of
DSM-IV or another criteria set. Instead, his prevalence data
are in regard to unspecified melancholic “features”; the previ-
ously mentioned factors limit their interpretation.

Researchers (and clinicians) have long been concerned
about the problematic diagnosis and differential diagnosis of
bipolar II disorder. As bipolar I and II may or may not be inde-
pendent conditions, there are advantages to conducting re-
search studies with consideration of the disorders both in
combination and separately.

Although patients with bipolar disorder appear highly
likely to develop psychotic and melancholic expressions of
depression, as with any generalization, there are exceptions.
Thus, while I managed the treatment of a patient with bipolar
disorder across many episodes of classic melancholic depres-
sion, she once appeared with a distinctly different clinical pic-
ture—a more reactive depressive disorder that appeared in
response to her husband’s desertion. Although we concede
that there may be exceptions, the possibility that bipolar de-
pression is highly likely to be of the melancholic type allows
an indirect approach to defining the nature of melancholia in
more refined study groups.
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Late-Onset Schizophrenia-Like Psychosis

TO THE EDITOR: At the risk of being isolationist, I want to take
issue with the international consensus on late- and very-late-
onset “schizophrenia-like psychosis” (1). I see no heuristic
advantage and potentially great therapeutic harm in labeling
patients with such illnesses schizophrenic, no matter the pre-
fix or suffix. Conceptually, I thought the international consen-
sus was that schizophrenia is likely a developmental disorder
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resulting from an interaction between a genetic predisposi-
tion and adverse gestational, labor and delivery, or perhaps
neonatal effects on the developing nervous system. Further-
more, this initial lesion expresses itself in childhood with neu-
romotor, cognitive, and emotional deficits and in late adoles-
cence and young adulthood as a nonaffective psychosis, most
likely with negative symptoms and a variable but generally
poor long-term course (2). How are we to reconcile this con-
cept with the schizophrenia that develops after 40 or 60 years
of age? If we cannot, why call the late-onset psychosis
“schizophrenia”? What is wrong with Kraepelin’s term “para-
phrenia”?

In the recent article on this topic, the consensus group
summarized information about these late-onset psychoses:
they are more likely to occur in women and to be associated
with mood disturbances and with positive rather than nega-
tive features (particularly visual hallucinations in elderly sub-
jects) and less likely to be familial for schizophrenia and more
likely to be familial for mood disorders. Subjects with these
disorders are also more likely to commit suicide. This pattern
does not seem to fit the standard set 31 years ago by Robins
and Guze (3) for establishing the diagnostic validity of disor-
ders of unknown etiology. Why isn’t the late-onset illness a
form of mood disorder and the very-late-onset illness part of
a heterogeneous group of illnesses that includes delirium, de-
mentia, depression, and the like?

More important, what useful clinical purpose does it serve
to call these patients “schizophrenic”? Too many patients are
already needlessly exposed to antipsychotics and their risks.
Words affect thinking. A patient labeled “schizophrenic” is
more likely to receive an antipsychotic and less likely to re-
ceive an antidepressant, a mood stabilizer, or ECT than a pa-
tient labeled as having an atypical mood disorder or para-
phrenia. There used to be an international consensus that
illness results from an imbalance in four body humors. Con-
sensus without conceptual logic or clinical utility is meaning-
less and dangerous.
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Dr. Howard and Colleagues Reply

TO THE EDITOR: We thank Dr. Taylor for raising several interest-
ing questions about the consensus statement by the Interna-
tional Late-Onset Schizophrenia Group. Such issues have for
many years intrigued those who see patients develop psy-
chotic symptoms for the first time in later life. Schizophrenia
is, indeed, currently conceptualized as a neurodevelopmental
disorder, with onset in late adolescence and young adult-
hood, but our consensus group concluded that the research

evidence base supports the existence of a minority group of
patients who show all the features of schizophrenia, except
that their illness onset is delayed into middle age. Such a psy-
chosis, with onset after age 40, has been called late-onset
schizophrenia since the 1940s (1). The evidence we reviewed
does not support Dr. Taylor’s suggestion that these patients
have a misdiagnosed atypical affective disorder.

The group with onset after age 60 has historically provoked
more controversy. It is worth noting that Kraepelin did not
coin the term “paraphrenia” to denote a later age at onset; he
believed that such patients differ most from those with de-
mentia praecox by their lack of affective flattening and per-
sonality deterioration (2). The term “late paraphrenia” never
gained acceptance outside European psychiatry and was it-
self a source of ambiguity and dispute. Indeed, its originators
intended that the patients it described be considered to have
schizophrenia with an onset delayed into late life (3). This was
not the view of the consensus group, as is reflected in the sug-
gested name “schizophrenia-like psychosis.”

We agree with Dr. Taylor that psychotic symptoms are seen
in elderly people with depression, delirium, and dementia.
However, all such patients do not belong in the same category
with the now well-recognized group of individuals who de-
velop a schizophrenia-like illness after the age of 60 but do
not have a cognitive or mood disorder or acute confusion. Dr.
Taylor suggests that by diagnosing a person with schizophre-
nia we increase the chances of his or her being treated with
antipsychotics. We do not believe that a diagnosis of schizo-
phrenia necessitates a need for antipsychotic use. These
drugs are appropriately labeled “antipsychotic,” not “anti-
schizophrenic.” Indeed, schizophrenia patients constitute
only a small minority of the elderly individuals who receive
antipsychotic drugs.

We accept that cutoffs for age at onset will always be arbi-
trary and that our choice of terminology was on the basis of
what little we know about what Kraepelin called “the darkest
area of psychiatry” (2). Our hope is to stimulate further study
and debate regarding such patients.
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Aggression, Serotonin, and Seasonality

TO THE EDITOR: Barbara Stanley, Ph.D., and colleagues (1) re-
ported decreased concentrations of 5-hydroxyindoleacetic
acid (5-HIAA) in CSF in a cohort of aggressive and nonaggres-
sive patients without the “potential confound” of suicidal be-
havior. However, the authors did not acknowledge the impor-
tant potential confound of seasonal variation in both
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serotonin function and aggressive behavior. Significant sea-
sonal variation in CSF 5-HIAA concentrations in healthy hu-
mans has been reported (2). A review of studies demonstrat-
ing significant seasonal variation in a variety of measures of
serotonin function in humans has been published elsewhere
(3). This fluctuation may underlie the seasonal variation seen
in a number of psychiatric disorders and phenomena, includ-
ing suicide. Notably, the prevalence of human aggression has
been shown to vary significantly across seasons (4, 5).

Therefore, given that the role of seasonality in this study
was not analyzed by the authors, their conclusions about pos-
sible links between CSF 5-HIAA concentrations and aggres-
sion may be premature. Seasonal differences in time of lum-
bar punctures could explain any group differences the
authors found. A seasonal analysis could be accomplished by
performing a two-way analysis of variance by using the pres-
ence of aggression and season as independent variables. An-
other approach would be to use season or even photoperiod
as covariates in an analysis of covariance. Arguably, ample ev-
idence now mandates that seasonality be controlled in all
studies of serotonin function.
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Dr. Stanley Replies

TO THE EDITOR: Dr. Brewerton raises an interesting point re-
garding a potential confound of seasonal variation in seroto-
nin function and aggressive behavior. He suggests that our
findings of lower CSF 5-HIAA concentrations in aggressive in-
dividuals may be accounted for by seasonal fluctuation. This
seems unlikely. Our measure of aggression was a lifetime his-
tory of aggressive behavior, not a single incident that oc-
curred at a specific time of the year. It was an accumulation of
behaviors across seasons and over many years. Thus, our ag-
gression measure was not seasonal.

Furthermore, although there is evidence of seasonality in
aggression, the findings are not straightforward. Murder does
not show a seasonal change (Michael and Zumpe, 1983); the
rates of occurrence for rape (Michael and Zumpe, 1983) and
the battering of women (Michael and Zumpe, 1986) are
higher in the summer. When all forms of suicide are consid-
ered, seasonal variation is not always found (1). However, vio-
lent suicides are at their peak in the spring (1).

According to Brewerton et al. (1988), CSF 5-HIAA concen-
trations are at their highest during the summer. When this

finding is coupled with the increased rates of battering and
rape found during the summer, the results are contrary to the
inverse correlation we, as well as others (2, 3), have found be-
tween CSF 5-HIAA concentrations and aggression. Dr. Brew-
erton’s point would be more convincing if CSF 5-HIAA levels
were lower, rather than higher, in the summer. Nevertheless,
Dr. Brewerton’s point is well taken, and it seems worthwhile to
remember to consider the effect of seasonality on both bio-
logical and behavioral measures.

References

1. Pretti A, Miotto P: Seasonality in suicides: the influence of sui-
cide method, gender and age on suicide distribution in Italy.
Psychiatry Res 1998; 81:219–231

2. Brown GL, Goodwin FK, Ballenger JC, Goyer PF, Major LF: Ag-
gression in humans correlates with cerebrospinal fluid amine
metabolites. Psychiatry Res 1979; 1:131–139

3. Brown GL, Ebert MH, Goyer PF, Jimmerson DC, Klein WJ, Bun-
ney WE, Goodwin FK: Aggression, suicide, and serotonin: rela-
tionships to CSF amine metabolites. Am J Psychiatry 1982; 139:
741–746

BARBARA STANLEY, PH.D.
New York, N.Y.

Risperidone, Tardive Dyskinesia, 
and the Elderly

TO THE EDITOR: Dilip V. Jeste, M.D., et al. (1) provided good evi-
dence for the use of risperidone to reduce psychotic symp-
toms and to prevent and treat tardive dyskinesia in elderly pa-
tients with moderate to severe dementia. However, there are
problems with their methods, most notably with their analy-
sis of the patients who did not complete the study. They state
that of the 330 patients enrolled in an open-label trial of ris-
peridone, 133 (40.3%) completed the 12-month trial. Few rea-
sons were given for patients dropping out, except that nine
patients stopped taking risperidone because of extrapyrami-
dal symptoms. The remaining 188 (57.0%) remained unac-
counted for at the end of the study.

It is unclear if they dropped out from the study because of
other toxic side effects, withdrawal of consent, worsening
cognitive impairment, or intercurrent physical illness or if
they simply were not deemed to need risperidone any more.
The mortality rate of such an elderly group (mean age=82.5
years) with advanced dementia could have been predicted to
be high but was not stated by the authors. Hence, the low risk
of tardive dyskinesia is presented in isolation from the overall
tolerability of risperidone, and a judgment cannot be made
about its overall safety.

It is also unclear exactly how many patients the authors
were able to follow up in order to assess the presence of tar-
dive dyskinesia. One must assume that all 255 patients who
did not initially have tardive dyskinesia must have been as-
sessed for it because the authors did not explicitly state how
many did not participate. Therefore, at the 1-year follow-up,
the authors concluded that six patients developed emergent
tardive dyskinesia during the study and gave an incidence
rate of 2.6% of the patients treated for a year. However, only a
minority actually received treatment for this long.

Alternatively, the incidence of tardive dyskinesia could be
calculated in the 133 patients receiving risperidone at the end
of the study. It would not be possible to give an exact rate of
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tardive dyskinesia on the basis of these figures, as the relative
completion rates of those with and without tardive dyskinesia
at the beginning of the study were not provided. However, the
number would be in excess of 4.5%. Such a distinction is im-
portant, as the length of antipsychotic treatment is associated
with the development of tardive dyskinesia in the first few
years of treatment (2).
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Dr. Jeste and Colleagues Reply

TO THE EDITOR: We thank Dr. Chaplin for his thoughtful com-
ments on our article. We reported the results of an open-label
study in which 330 institutionalized patients with moderate
to severe dementia (mean age=82.5 years), complicated by
psychosis or severe agitation, were treated with risperidone
for up to 1 year. With a mean dose of 1 mg/day, the 1-year cu-
mulative incidence of persistent tardive dyskinesia, calcu-
lated by use of Kaplan-Meier survival analysis (1), was 2.6%—
considerably lower than that expected with conventional
neuroleptics in an elderly group with dementia.

Dr. Chaplin raises questions about the dropout rate and the
use of statistical analysis. Of the 330 patients who entered the
study, 133 (40.3%) completed the 1-year investigation,
whereas 197 (59.7%) discontinued treatment prematurely.
The reasons for discontinuation (with percentages of the total
group) were as follows: adverse events (N=87, 26.4%), volun-
tary discontinuation or administrative reasons (N=77, 23.3%),
inadequate response (N=15, 4.5%), or intercurrent illness or
abnormal laboratory results (N=18, 5.5%). The types of ad-
verse events ranged from rigidity, agitation, and depression to
cellulitis, pneumonia, and, in 8.8% of the patients (N=29),
death. Given the advanced age of the subjects and the severity
of their cognitive impairment, it is not surprising that a sub-
stantial proportion of these institutionalized patients experi-
enced adverse events, whether related to the study medica-
tion or not. Because of the design of the investigation, our
report did not provide good evidence to address causal asso-
ciations of any of these events with risperidone therapy.

Survival analysis is a standard statistical technique em-
ployed in prospective longitudinal studies for the cumulative
incidence of conditions such as tardive dyskinesia (2–4;
Woerner et al., 1998). In long-term follow-up investigations,
subjects may drop out at different time points. The Kaplan-
Meier method (1) is one of the most commonly used tech-
niques that allows use of “at least this long” information on all
of the subjects who entered the study to prepare unbiased
survival curve estimates. Survival analysis takes the “survival”
times for a group of subjects and generates a survival curve,
which shows the proportion of members who survive or re-
main “alive” over time (5). In this study, “survival” referred to

the likelihood of a patient’s surviving without developing tar-
dive dyskinesia.
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Lithium Discontinuation: Uncovering Latent 
Bipolar Disorder?

TO THE EDITOR: Michael Bauer, M.D., Ph.D., et al. (1) added to
the compelling evidence that the supplementation of antide-
pressant treatment with lithium can enhance response in
many treatment-resistant subjects with depression (2).
Among patients with major depression and no evidence of bi-
polar disorder or suicidality who responded poorly to antide-
pressants for 1 month, 41 of 75 (54.7%) recovered with open-
label lithium treatment added for 8–10 weeks. Of 30 who were
followed up, one withdrew consent, and 29 were randomly as-
signed to continue lithium therapy (N=14) or to switch to pla-
cebo (N=15); antidepressant treatment continued up to 4
months. After lithium discontinuation, seven of the 15 pla-
cebo patients (46.7%) again became ill: five of the seven
(71.4%) were depressed, and two (28.6%) were manic; one
(6.7%) of the 15 placebo patients committed suicide. There-
fore, two of 30 previously depressed unipolar patients (6.7%)
(two of 15 patients taking placebo, 13.3%) were rediagnosed
as bipolar. These responses all emerged within 4 months
(mean=4 weeks) after they stopped taking lithium.

Relatively rapid lithium discontinuation (1–7 days) led to a
47% risk of an early return of affective illness. Such a high
early risk of depression and mania is found in many studies of
major affective disorders after lithium discontinuation (3).
Some of the differences between subjects treated with lithium
and placebo in study outcomes—particularly after rapid dis-
continuation of lithium—may include responses related to
treatment withdrawal (3). The development of mania soon af-
ter the discontinuation of lithium in previously nonbipolar
depressed subjects is not widely documented, although the
emergence of spontaneous or antidepressant-associated ma-
nia, hypomania, or mixed states after recurrent depression is
well known (4, 5).

Switching to mania or hypomania has been reported in 70
of 559 subjects within approximately 5.5 years (2.28/100 pa-
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tient-years) (4). However, in the study by Dr. Bauer and col-
leagues, the rate of switching was 70 times greater (two of 15
patients per 0.0833 year, 160/100 patient-years) in depressed
patients who were unresponsive to antidepressants and who
stopped taking lithium while taking antidepressants. These
rediagnosed patients may have had latent bipolar disorder
with an apparently unipolar course and experienced unpro-
tected exposure to antidepressants before they stopped tak-
ing lithium. In general, subjects with depression who have
been unresponsive to antidepressant therapy may have a dis-
proportionate risk of potential bipolarity. Moreover, many of
the one-third to one-half of treatment-resistant depressed
subjects who respond to lithium augmentation of antidepres-
sants (2) may derive from this latent-bipolar subgroup.

Evidently, lithium discontinuation can be dangerous for
patients with unrecognized bipolar disorder, perhaps par-
ticularly among those who have been unresponsive to anti-
depressant treatment. We encourage 1) vigorous exploration
of past and family histories of potential bipolarity in de-
pressed subjects who are resistant to antidepressant treat-
ment, 2) gradual tapering of lithium, and 3) special attention
soon after rapid discontinuation (3). The work by Dr. Bauer
and colleagues also raises questions of how to interpret
differences in drug/placebo results involving drug discon-
tinuation, since the findings may not simply represent com-
parisons of treatment versus no treatment, as is often
assumed (3).
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Dr. Bauer and Colleagues Reply

TO THE EDITOR: We appreciate the comments by Dr. Faedda
and colleagues suggesting that rapid lithium discontinuation
may uncover latent bipolar disorder in patients unresponsive
to antidepressant treatment and that these patients may rep-
resent a separate group with a disproportionately high risk of
bipolarity. Such interpretation, however, should be made with
some caution.

Dr. Faedda et al. base their interpretation on two points.
First, the rate of switching to mania in our study seemed
higher than that found by Akiskal et al. (1995). However, the
number of subjects in our placebo group (N=15) was too
small to estimate reliably a switching rate, and it is difficult to
directly contrast findings from the 11-year, long-term study
by Akiskal et al. with findings from our short-term study of
acute and continuation treatment. Second, Dr. Faedda et al.
feel that the increased risk of rapid recurrence, particular of
mania, after lithium discontinuation played a role in our re-
sults. This is possible; nevertheless, what may be more im-
portant is that each subject was taking antidepressants—
mostly tricyclics—throughout our study, including the pe-
riod after lithium discontinuation. A switching rate of 13.3%
in patients taking antidepressants does not seem unusually
high. There have been numerous reports that, on average,
tricyclic antidepressants induce switching in 9% of the pa-
tients treated for depression (1) and, in some studies, even up
to 25% (2). With respect to the suggestion that unipolar pa-
tients who are unresponsive to antidepressants may repre-
sent a particular group with a disproportionately high risk of
switching, we are not aware of any report in the literature to
support this supposition.

The possible effect of lithium discontinuation is more diffi-
cult to evaluate. The risk of rapid recurrence after lithium dis-
continuation is controversial (3) and may depend on patient
selection. In addition, the studies reporting an increased risk
are all long term, generally extending for years (4), and the ob-
servation may not be applicable to our study, in which sub-
jects were treated with lithium for only 8–10 weeks.

We agree that it is wise in practice to look for indications of
bipolarity in individual subjects and in the family histories of
patients who receive lithium augmentation and to taper lith-
ium gradually (5). Finally, we agree that the two unipolar sub-
jects who switched to mania after lithium augmentation and
discontinuation during the double-blind phase of our study,
in fact, suffered from a pseudounipolar illness (bipolar disor-
der with a unipolar course). Of these two patients, one had
already experienced three depressive episodes before the in-
dex episode, and the other had a family history of major de-
pressive disorder. This observation would be in agreement
with the finding of Angst et al. (6), who reported that patients
with three or more unipolar depressive episodes are espe-
cially prone to a diagnostic change from unipolar to bipolar
disorder.
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Genetic Architecture of Temperament

TO THE EDITOR: With great interest we read the article by Jeffrey
H. Herbst, Ph.D., and colleagues (1), who, in a sample of up to
587 elderly Baltimore community residents, failed to find
support for the previously described associations of a 48-
base-pair repeat in the dopamine D4 receptor gene (DRD4)
with the personality trait of novelty seeking and of the 5-HT-
TLPR polymorphism of the serotonin transporter gene with
harm avoidance. Although in this study on DRD4, as in most
previous ones, the sample seemed to cover a broad range of
trait values, a prior report on the same cohort (2) compared
188 individuals selected from the extremes of the novelty-
seeking distribution. Although the authors were unaware of
the actual degree of overlap in their samples, it is reassuring to
see that both strategies, when applied to the same cohort,
may well lead to identical results.

Dr. Herbst and co-workers discussed the ambiguous factor
structure of Cloninger’s Temperament and Character Inven-
tory as a possible source of negative findings. Given the less
than 4% contribution of the DRD4 polymorphism to the over-
all variance in the novelty-seeking trait, as described in the
original studies, blurred factor structure could indeed mask
an existing but considerably weak genetic association even in
sizable samples. We can partly confirm the results of the au-
thors’ factor analysis with data obtained from the 4,753 par-
ticipants of the Northern Finland 1966 Birth Cohort Study
who fulfilled the temperament items from the Temperament
and Character Inventory at age 31. Novelty seeking has been
found to be associated with the DRD4 polymorphism in 190
subjects from this large, unselected cohort from the general
population (3) who scored in the extreme range. Similar to the
results in Table 3 of the article by Dr. Herbst et al., all of the
items from the four subscales for harm avoidance loaded
strongly (0.75–0.79) on a single factor in a promax-rotated
principal-components analysis that forced four factors to be
extracted from the 11 subscales that measured novelty seek-
ing (subscales 1–4), harm avoidance (subscales 1–4), reward
dependence (subscales 1, 3, and 4), and persistence (formerly
reward dependence subscale 2). Subscale 1 for novelty seek-
ing loaded negatively on the same factor I (–0.47). Of the four
novelty seeking subscale loadings greater than 0.66 in their
analysis, two each were confined to one of two separate fac-
tors (IV and V). The loadings of the novelty seeking subscales
were more homogeneously distributed in our sample (novelty
seeking subscales 2–4 loaded on a common factor with load-
ings of 0.61–0.80); this may have allowed detection of a DRD4
association in our sample but not in theirs. Less dispersion
than in their analysis was also seen in major loadings for re-
ward dependence, which fell on two separate factors (reward
dependence subscales 3 and 4: loadings=0.72 and 0.76; re-

ward dependence subscale 1: loading=0.81; persistence
loaded at 0.63 on the same factor). However, we agree that ac-
cording to its most stringent phenotypic structure, harm
avoidance should offer an easier target than novelty seeking
for the identification of the genetic factors behind tempera-
ment measures.
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Dr. Herbst and Colleagues Reply

TO THE EDITOR: In our article, we tested the psychobiological
model of temperament and character of Cloninger et al. (1)
on both molecular genetic and phenotypic levels. Our molec-
ular genetic analyses offered no support for the model. There
were no significant associations between polymorphisms in
D4DR and the personality trait of novelty seeking, nor were
there associations between 5-HTTLPR and harm avoidance.
At the phenotypic level, a factor analysis of the 25 subscales of
the Temperament and Character Inventory did not reveal the
hypothesized seven-factor structure. In particular, the sub-
scales of novelty seeking defined two separate factors.

In their comment on our article, Dr. Lichtermann and col-
leagues report the results of a factor analysis conducted in
their Finnish sample (Ekelund et al., 1999). Like us, they
found a clear harm avoidance factor, but they also found a rel-
atively clear novelty seeking factor. They suggest that this
“may have allowed detection of a DRD4 association in our
sample but not in theirs.”

This is unlikely to be the explanation. The structure that Dr.
Lichtermann and colleagues describe resulted from a differ-
ent analysis than the one we reported. They extracted four
factors from the 12 temperament subscales of the Tempera-
ment and Character Inventory, whereas we extracted seven
factors from all 25 subscales of the same inventory. When we
restricted our analysis to four factors from the 12 tempera-
ment subscales, we, too, observed a single factor defined by
the novelty seeking subscales. The phenotypic structure of
the Temperament and Character Inventory appears to be
similar in the U.S. and Finnish samples when analyzed in the
same manner.

However, we did not observe the same genotypic associa-
tions. Although our smaller sample made it impossible to du-
plicate the analyses Dr. Lichtermann et al. reported, we did
examine the distribution of alleles in groups with high and
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low levels of novelty seeking by using a median split and
groups found at the extremes, which were defined both as
those scoring in the upper and lower 27% and as those scor-
ing more than one standard deviation from the mean. No sig-
nificant associations were found.

However, we believe the most important point has been
missed by Dr. Lichtermann and colleagues. The significant
associations they reported in their article (Ekelund et al.,
1999) were in the wrong direction and did not support the
temperament and character model. Their original hypothesis
was that long alleles of D4DR would be associated with nov-
elty seeking, whereas in their study they found that short alle-
les were more frequent among individuals with high novelty
seeking levels—a finding with no obvious biological rationale.
Neither their study nor ours supports the temperament and
character model.
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Yohimbine for Anxiety Disorders

TO THE EDITOR: We read the article by Floyd R. Sallee, M.D.,
Ph.D., et al. (1) with great interest. The authors used the
growth hormone response to the α2-adrenergic antagonist
yohimbine as a measure of presynaptic norepinephrine activ-
ity in a study comparing anxious children with comparison
subjects. There are, however, methodological problems in-
herent in the use of growth hormone as a measure of norepi-
nephrine activity, largely because the release of growth hor-
mone from the pituitary is inhibited by cortisol (2). The
authors appeared to measure a single baseline blood sample
for each subject for the estimation of cortisol content and re-
ported that there was no significant difference in baseline
cortisol levels between comparison children (mean=6.5 g/ml,
SD=2.8) and children with anxiety disorders (mean=9.1 g/ml,
SD=8.4). Measuring single blood samples of cortisol is often
unreliable, and integrated measures of cortisol output are
preferred (3). In view of the effect of cortisol on growth hor-
mone release, we believe it would be prudent for these au-
thors to examine a robust measure of cortisol as a covariate of
growth hormone response. We further suggest that all studies
in which neurotransmitter function is inferred from pituitary
hormone measures must measure corticosteroids as a poten-
tially confounding covariate.
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Dr. Sallee and Colleagues Reply

TO THE EDITOR: The letter of Drs. Watson and Young relates to
two methodological issues: the use of multiple baselines to
more accurately measure baseline levels of neurohormones
(e.g., cortisol) and the use of cortisol concentrations in partic-
ular as a covariate in the analysis of growth hormone release.

To clarify, we measured cortisol at two time points before
administration of yohimbine. In effect, we had two baseline
values for cortisol and growth hormone but chose the value at
30 minutes before administration as the reference baseline.
The statistical validity of using one value as the baseline in-
stead of averaging a number of values lies in the fact that an
estimate based on averages from the same subjects decreases
the within-subject correlation coefficient. This affects the re-
peated measures analysis of variance that is derived from the
premise that within-subjects correlation is greater than be-
tween-subjects correlation.

The mean cortisol concentration at –30 minutes was 9.1
µg/ml (SD=8.4) for the anxious subjects and 6.5 µg/ml (SD=
2.8) for the comparison subjects and was reported as such in
the baseline results of the article. The cortisol levels at time 0
(immediately before administration of yohimbine) were 8.0
µg/ml (SD=6.7) for the anxious subjects and 6.8 µg/ml (SD=
3.2) for the comparison subjects. The average of the two base-
line values for all subjects yielded a baseline of 8.5 µg/ml (SD=
7.4) for the anxious subjects and 6.7 µg/ml (SD=2.4) for the
comparison subjects. The two groups did not differ on either
baseline cortisol measure.

As Drs. Watson and Young suggest, we measured the corre-
lations between cortisol and growth hormone concentrations
at –30, 0, 60, 90, and 120 min; the correlation coefficients (ρ)
were, respectively, –0.04, –0.21, 0.45, 0.37, and –0.20 for the
anxious group and 0.50, 0.14, –0.70, –0.50, and –0.30 for the
comparison group. The correlation values are modest; none
approach statistical significance. Thus, the use of cortisol as a
covariate does not appear to enhance the model.

To reiterate, this was a small study. Our hypotheses were
formed to evaluate the effect of yohimbine on hormonal out-
put, including cortisol and growth hormone. We agree that
under most circumstances corticosteroids have the potential
for interaction with growth hormone output from the pitu-
itary but apparently not under the conditions or the popula-
tion addressed by this study.
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The Letter to the Editor (Am J Psychiatry 2001; 158:970–971) by
Edward Teitelman, M.D., should have had as its title “Off-
Label Uses of Modafinil.” The letter with the correct title
appears below.

Off-Label Uses of Modafinil

TO THE EDITOR: Modafinil, a wakefulness-promoting oral
agent, is approved for the treatment of the excessive daytime
sleepiness associated with narcolepsy. It is thought to work by
means of the hypocretin-orexin system in the hypothalamus
(1). A class IV drug, it is only minimally stimulating in the tra-
ditional manner. These facts suggested that it might be useful
in treating the excessive daytime sleepiness often seen as a
side effect of the neuroleptic treatment of psychosis or de-
pression and in closed-head brain injury (dementia due to
head trauma). In both cases the somnolence can be severely
disabling and the use of traditional psychostimulants is cum-
bersome and may be risky or impractical.

I report the successful open-label clinical use of modafinil
in 10 outpatients with closed-head brain injury and excessive
daytime sleepiness and in two patients with somnolence due
to sedating psychiatric drugs. In these instances, it either re-
placed a schedule II agent or was used as the initial treatment
for excessive daytime sleepiness.

The patients ranged in age from 42 to 72 years. All were out-
patients whose excessive daytime sleepiness limited their ac-
tivity and quality of life. The patients were informed that the
drug had been approved for other uses, but it seemed to have
benefits that might serve their needs. They were informed of
possible side effects, including overstimulation. In these indi-
viduals, modafinil was well tolerated at doses of 100–400 mg
taken once every morning; effectiveness lasted all day and re-
sulted in an apparently normal nighttime sleep. With proper
titration, excessive daytime sleepiness was markedly de-
creased in nine patients and moderately decreased in three;
all changes were felt to be beneficial by the patients.

At prescribed doses, there was increased wakefulness and
feelings of normality. Some patients noticed a greater sense of

attention and other cognitive benefits. The results have often
been rapid (within 1–2 hours of taking modafinil) and dra-
matic and have frequently led to a sense of relief and in-
creased well-being. It is not clear if there is a direct effect on
affect or if the patients simply responded to their increased
quality of life and function—or both.

To date, my patients have used modafinil between 5 and 13
months, and there has been no evidence of tolerance or de-
creased effectiveness and no apparent adverse interactions
with concurrent medications. Side effects, when present,
have usually been mild and transient, primarily complaints of
stimulation or gastrointestinal upset. It should be noted,
however, that outside of this group, two middle-aged brain-
injured women with multiple other complications and medi-
cations could not tolerate modafinil. This was due to strong
feelings of emotional instability brought on soon after taking
the first dose of 100 mg. Both reported similar reactions to
many other medications and felt they were generally hyper-
sensitive to drugs. No further trials were made at a lower dose.

Modafinil appears to be useful in the treatment of excessive
daytime sleepiness associated with closed-head brain injury
and with sedating psychiatric drugs, facilitating rehabilitation
and enhancing quality of life. However, adequately controlled
clinical trials will be needed to fully determine the role of
modafinil in the treatment of excessive daytime sleepiness as-
sociated with these and other medical conditions apart from
narcolepsy.
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