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have a stable partner and was compul-
sive at the most distant time period from
the ovulation.

There are no clear recommendations
for the treatment of SA.1 Different types
of psychotherapy have been proposed, but
none has demonstrated efficacy in a con-
trolled trial. Psychopharmacologic agents
used for the treatment of the paraphilias
could also provide a basis for treatment of
SA because both types of disorders often
involve sexual behavior that is out of con-
trol.2 Best evidence is found for SSRIs
and antiandrogen treatment.1

Cyproterone treatment is registered in
more than 20 countries for male paraphilia.
It is also widely used for acne and femi-
nine hirsutism. Loss of libido is a frequent
adverse effect of cyproterone treatment in
hirsute women.15 Two other cases of cypro-
terone treatment of female hypersexuality
have been published. Mellor et al16 treat-
ed a 40-year-old woman who sexually
assaulted a man in spite of many years of
psychiatric treatments for hypersexuality.
Eriksson17 treated a 49-year-old woman
with history of persistent obsessive sex-
ual thoughts. After 3 days of cyproterone
100 mg/d, all the symptoms had dis-
appeared. Treatment was prolonged for
2 years without relapse. Our case dif-
fers from those already reported because
our patient presented episodic SA that is
exceptionally reported. Rapid efficacy was
observed in all published cases, includ-
ing our. Depressed mood is a frequent re-
ported adverse effect of cyproterone.5 Miss
Z did not report increased depression with
this prescription. However, a close mon-
itoring may be indicated when initiating
such treatment to patients with a mood
disorder.

Our case report suggests that disorders
of sexual regulation may also be episodic
and not only persisting. It also supports the
efficacy of cyproterone, a treatment widely
used in women for other conditions. Other
case reports and specific surveys are needed
to further explore the different syndromes
of SA, especially inwomen. Controlled trials
are needed for this disorder that may be con-
cealed but results in serious social damage
for sufferers.
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Central Nervous
SystemYImpairing Effects of
Hydroxyzine as a Function of

Histamine Availability

To the Editors:

In a recent study we published in this
journal,1 it was hypothesized that the

sedative antihistaminergic effects of first-
generation antihistamine hydroxyzine would
be maximal in the evening when histamine
levels are low and less in the morning when
histamine levels are high, as a result of in-
creased competition between histamine and
hydroxyzine in the central nervous system in
the morning. However, the results of the be-
havioral data were opposite to the hypothe-
sis. In the evening, the sedative effects were
only apparent in parts of 2 attention tasks;
whereas in the morning, hydroxyzine im-
pairment was very prevalent in most of the
performance outcomes. Moreover, perfor-
mance impairments observed after a morn-
ing dose were significantly larger than
those observed after an evening dose of
hydroxyzine for several tasks. For the
specific procedure and detailed descrip-
tion of tests, as well as the results of the
behavioral data, we refer to our previous
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publication.1 The present report focuses
on the results from event-related poten-
tials (ERPs) measured in the same study.

For the ERPs, it was also expected
that sedative effects of hydroxyzine would
be apparent in the evening, in the form of
delayed peak latencies and decreased
peak amplitudes, compared to placebo.
Event-related potentials were measured
in the context of a divided attention task
(DAT2) and an attention network task
(ANT). The DAT measures the ability

to perform 2 tasks simultaneously. Par-
ticipants have to divide their attention
between the primary task of tracking per-
formance and a secondary task that con-
sists of monitoring a sequence of digits
(ranging from 0 to 9) in the middle of
the screen. Event-related potentials were
measured and averaged in relation to the
secondary task in which subjects had to
respond to the digit ‘‘2’’ (ie, the target).
The ANT measures reaction times to
warning cues, spatial orienting cues and

flankers, and is used to assess 3 separate
aspects of the attentional network: alert-
ing, orienting, and executive control.3 Ef-
ficiency of these networks was measured
by ERP changes in latency and amplitude
between: (1) center cues and no cues for
the alerting network; (2) center cues and
spatial cues for the orienting network; and
(3) incongruent and congruent flankers for
the executive network.

Electroencephalographic (EEG) ac-
tivity was recorded from 32 electrodes

FIGURE 1. Grand average ERPs at Cz of the DAT. P300 latencies are shown on the x-axis in milliseconds, and amplitudes are presented on
the y-axis in microvolts. In the morning, target amplitude was significantly decreased after hydroxyzine treatment.
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according to the international 10Y20 sys-
tem,4 using Neuroscan software. All elec-
trode impedances were kept below 5 6.
All signals were sampled at a 500-Hz
frequency and filtered online using a
250-Hz low-pass filter and a 0.05-high-pass
filter. All sampled EEG and electroocu-
lography epochs were filtered off-line
using a 30-Hz filter. Electroencephalo-
grams were corrected for vertical and hor-
izontal eye movements according to Gratton
and Coles method.5 The EEG fragments
within an epoch of 100 milliseconds (ms)
before target stimulus onset and 1000 ms
after onset were averaged using the
prestimulus interval as baseline. The EEG
fragments were averaged for each treatment
separately.

Using former studies as reference,2,3

the ERP components of interest in the
present tasks were P100, N100, N200, and
P300. Both N100 and P100 are early
sensoryYevoked components that are larger
in response to attended than unattended
stimuli,6,7 Higher-level components N200
and P300 were also measured. N200 re-
flects attention switching processes8 and is
affected by conflict trials.9 Parietal P300
is believed to reveal neural inhibition of
current activity to facilitate transmission
of stimulus/task information and is there-
fore related to processing of incoming
information.10

For both tasks, ERPs were analyzed
at Fz, FCz, Cz, Pz, P3, and P4 electrode
positions. The P100 component was
established as the highest amplitude
within a time window of 50 to 160 ms
after stimulus onset, and N100 as the
lowest amplitude within 80Y180 ms.
N200 was determined as the lowest am-
plitude within a time window of 180 to
300 ms and the P300 component as the
highest amplitude within 220 to 320 ms
after stimulus onset. All the time win-
dows were defined after inspection of
the grand averages. Additionally, the la-
tencies of these 4 peaks were included in
the analysis. The ERP data were ana-
lyzed by means of paired-samples t tests.
The effects of hydroxyzine in the eve-
ning were compared with the effects of
placebo in the evening, and the effects
of hydroxyzine in the morning were
compared with the effects of placebo in
the morning.

The results of the ERPs in the DAT
showed that overall, more impairing ef-
fects of hydroxyzine were apparent in the
morning, as N100 latency was increased
at Cz (t15 = 2.5; P = 0.03), and P300 am-
plitude was decreased at Cz (t15 = j2.8;
P = 0.015), Pz (t15 = j2.1; P = 0.05), P3
(t15 = 2.6; P = 0.018), and P4 (t15 = j2.2;
P = 0.042). In the evening, less impairing

effects were apparent as P100 amplitude
was significantly decreased after hydroxy-
zine at Fz (t15 = 2.6; P = 0.013), whereas
N200 and P300 latency were increased at
Cz (t15 = 2.6; P = 0.021) and Pz (t15 = 2.6,
P = 0.02), respectively. To summarize, the
relationship between hydroxyzine treat-
ment and P300 at Cz is plotted in Figure 1.

The results of the ERPs in the ANT
showed that in the morning, a decreased
alerting effect in N200 amplitude was ap-
parent at Cz after hydroxyzine (t15 =j2.37;
P G 0.03). For the other attention networks,
no significant treatment effects were present
for ERP latency or amplitude in the ANT. In
the evening, significant differences in
alerting effects (no cue minus center cue
conditions) were present as indicated by an
increase in P300 latency at P3 (t15 = 3.25;
P = 0.005) after hydroxyzine. Significant
orienting effects (center cue minus spatial
cue) were present in the evening as indi-
cated by an increase in P300 latency at Cz
(t15 = 3.89; P = 0.001) and a decrease in
P300 amplitude at P3 (t15 = j2.46; P =
0.027) after hydroxyzine treatment. No
treatment effects were present for the con-
flict effect (incongruent minus congruent
flankers).

Event-related potential data of the
DAT confirmed previous behavioral data,1

which demonstrated that hydroxyzine ef-
fects on divided attention task performance
were worse in the morning compared to
the evening. Hydroxyzine did affect ERPs
aspecifically, but the effects were mostly
apparent at the P300 component. Latencies
increased and amplitudes decreased after
hydroxyzine on several electrode positions,
showing that sedation was more apparent
in the morning instead of the evening for
the targets. As the P300 component has
been linked to facilitating the transmission
of stimulus/task information,10 it can be
concluded that this facilitation was
inhibited after hydroxyzine treatment, with
more effects in the morning condition.

The ERP data of the ANT demon-
strated that both the alerting and orient-
ing network were significantly affected
by hydroxyzine. During the hydroxyzine
treatment, the subjects were less alert (ie,
less benefit from awarning cue) both in the
evening and in the morning. P300 ampli-
tude during orienting tasks was mostly
affected in the evening, indicating that
subjects had less benefit from a spatial
cue after hydroxyzine. P300 latency at Cz
was also affected by hydroxyzine during
orienting, but here, participants appar-
ently had more benefit from a spatial cue
in the hydroxyzine condition. As the effects
were more prominent in the evening, the
ERP data from the ANT seems to confirm
our original hypothesis. However, ERP

data were not in line with the behavioral
data of the ANT that we have presented
before. These performance data showed
that hydroxyzine impairment was apparent
both in the evening and in the morning, and
only during conflict tasks. The apparent
conflicts between behavioral data and ERP
data in the ANT tasks and between ERP
latency and amplitude during orienting
therefore indicate that the present ERP
results of the ANT should be interpreted
with caution.

A number of reasons may have ac-
counted for the finding that hydroxyzine
effects were generally worse after morning
doses compared to evening doses. First, the
actual brain histamine levels during testing
in the evening and morning are unknown
and, as a consequence, the timing of hy-
droxyzine intake may have been incorrect.
Second, a larger impairment in the morning
dose condition compared with the evening
dose condition could also be explained
by sleep inertia,11 as this may interact with
the sedative effects of hydroxyzine to in-
crease impairing effects on performance.
Third, variations in pharmacokinetics dur-
ing the day may have affected the pharma-
codynamics of hydroxyzine.12 It is possible
that hydroxyzine might be absorbed faster
in the morning, which can lead to a higher
Cmax, which could partially contribute to
differences in hydroxyzine effects observed
in the present study.

In summary, although the ANT ERP
data are in line with our hypotheses, these
data should be interpreted with caution
because the number of effects were lim-
ited and in contrast with hydroxyzine ef-
fects on behavioral parameters of the ANT.
Event-related potential data of the DAT in-
dicate that hydroxyzine-induced impair-
ment was more prominent after morning
doses compared to evening doses and
supports previous behavioral data. There-
fore, the present study could not provide
unambiguous evidence to confirm the
hypothesis that histamine availability
inversely affects magnitude of antihis-
tamine impairment.
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Glycopyrrolate for
Antidepressant-Associated

Excessive Sweating

To the Editors:

Antidepressant-associated excessive sweat-
ing occurs in 5% to 14% of patients

on an antidepressant (www.pdr.net) and with
almost all available antidepressants. It can
cause significant distress, functional im-
pairment, and nonadherence to the antide-
pressant.1 This adverse effect may continue
even after several months on the antide-
pressant,2 but tends to be under-recognized.

In some patients, continuing the
offending antidepressant at the same dose
is clinically essential and discontinuing or
changing the antidepressant, or reduction
in dose, are either not feasible or do not
work. In such patients, a medication to treat
the excessive sweating can be very valuable.
Sweat glands are innervated with choliner-
gic nerve endings and case reports have
suggested the potential efficacy of anti-
cholinergics for the excessive sweating
(eg, benztropine3,4 and oxybutynin5).

However, medications like benztropine
readily cross the blood-brain barrier and
tend to cause cognitive adverse effects.
Glycopyrrolate is an anticholinergic that
does not cross the blood-brain barrier to a
great extent and is therefore preferentially
used in several clinical situations, espe-
cially as an adjunct to anesthesia. Al-
though it may be associated with any of
the adverse effects of anticholinergics, it is
significantly less likely to cause central
adverse effects.6 A case series has de-
scribed its efficacy for localized and gen-
eralized hyperhidrosis.7 Here, we report its
successful use for the treatment of antide-
pressant-associated excessive sweating.

CASE REPORT
Ms Awas a 28-year-old woman who

was being treated for a depressive disor-
der with duloxetine 60 mg/d and loraze-
pam 1 mg/d. Starting soon after being put
on duloxetine, Ms A began to sweat ex-
cessively. Although her workplace was
air-conditioned and the temperature was
kept quite low, her face and chest would
sometimes suddenly start to sweat. The

sweating would last for approximately 5
minutes at a time. She stopped wearing
makeup because the sweat would make it
run. The armpits, palms, and legs were
largely spared from the sweating. At
night, she would wake up and find her
T-shirt soaked with sweat, although her
boyfriend was not too warm. She stopped
wearing sweaters because now they made
her feel too warm. She began to dress in
layers so that she could remove some outer
layers when needed. Interaction with
others made her more aware of, and more
distressed by, the excessive sweating. She
felt embarrassed because her face would
often start to sweat while she was speaking
and she had to wipe her face during the
conversation.

Ms A had a normal thyroid-stimu-
lating hormone level. Because she had
tried several antidepressants before find-
ing the duloxetine that was substantially
helpful to her, she declined to change the
antidepressant or reduce the dose. She
was put on glycopyrrolate 0.5 mg BID
and gradually increased to 1 mg TID. The
excessive sweating resolved completely
within a couple of weeks although this
was in June and the weather was hot.
There were no adverse effects and she
remained free of depression. The exces-
sive sweating did not return even when
later she was diagnosed as adult attention
deficit hyperactivity disorder and treated
with mixed amphetamine salts. However,
when she ran out of the glycopyrrolate
and missed it for a week, marked sweating
promptly returned. Later, she was tapered
off the duloxetine due to planning a
pregnancy and was then able to stop the
glycopyrrolate without return of excessive
sweating.

MEDLINE and Scopus were searched
using the MeSH terms ‘‘antidepressive
agents’’ and ‘‘hyperhidrosis,’’ as well as
the textwords ‘‘antidepressant,’’ ‘‘sweating,’’
‘‘hyperhidrosis,’’ and ‘‘glycopyrrolate.’’ Ref-
erences of articles found were searched
aswell. No report of the use of glycopyrrolate
to treat antidepressant-associated excessive
sweating was found and thus this is the first
published report of this use.

Given that antidepressant-associated
excessive sweating is relatively common
and is associated with persistent suffering
and impairment, clinicians should rou-
tinely screen for it and consider treating it.
Glycopyrrolate may be an option and as-
sessment of its efficacy in clinical trials is
warranted.
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