however, because it would be competing
against a contralateral pathway with the
added advantage of more patterned stim-
ulation.

A knowledge of the mechanisms un-
derlying the visual field deficit of the less
experienced eye may help us understand
the basis of a similar deficit seen in cer-
tain amblyopic human patients, in whom
responsiveness to stimuli in the nasal vi-
sual field is reduced relative to respon-
siveness to stimuli in the temporal visual
field (13).

NiNa Tumosa
SuzANNAH BLiss TIEMAN
HeLmut V. B. HIRSCH
Neurobiology Research Center,
State University of New York,
Albany 12222
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Rebound Insomnia

Kales et al. (1) recently presented evi-
dence for rebound insomnia, a ‘‘worsen-
ing of sleep’’ occurring subsequent to
the withdrawal of three benzodiazepine
hypnotics—flunitrazepam, nitrazepam,
and triazolam. The report by Kales et al.
raised an important question: Is rebound
insomnia a consideration that would pre-
clude the use of these three ben-
zodiazepines, and possibly others, in the
symptomatic relief of insomnia?

In addition to the six sleep laboratory
studies cited by Kales et al. 2-4), at
least nine additional sleep laboratory
studies of flunitrazepam, nitrazepam,
and triazolam in both normal and in-
somniac populations have included a
baseline, drug, and withdrawal period
(5-7). In none of this additional literature
are the three objective parameters used
by Kales et al. to define rebound in-
somnia—sleep latency, number of awak-
enings, or wakefulness after sleep on-
set—significantly elevated above the
baseline during drug withdrawal. These
studies, which used drug administration
periods ranging from 2 (5) to 21 (6) days,
raise the question of whether rebound in-
somnia may be considered a generalized
phenomenon occurring after short- and in-
termediate- as well as long-term periods.
Furthermore, even within a single study,
the generalizability of rebound insomnia
is at issue. Bixler et al. (3) found that
withdrawal of 1 mg of flunitrazepam pro-
duced a significant increase in sleep la-
tency and wakefulness after sleep onset,
but withdrawal of a 2-mg dose did not
produce these changes. Also, within a
single study, sleep parameters do not
consistently demonstrate exacerbation
of the insomnia during drug withdrawal.
For example, Roth et al. @) showed a
significant increase above the baseline
during the withdrawal period in the per-
centage of total time spent awake but not
in sleep latency, number of awakenings,
or minutes of wakefulness occurring dur-
ing the sleep period.

Additionally, the mechanism of re-
bound insomnia must be reconsidered.
Kales et al. attributed rebound insom-
nia to a ‘‘lag in the production and

13. I. Nawratzki and A. Jampolsky, Am. J. Oph-
thalmol. 46, 339 (1958).

14. We thank P. Caruccio and D. Zimmerman for
help rearing and testing the animals; R. Loos
and R. Speck for preparing the illustrations; L.
Welch for secretarial help; and C. Edwards, P.
Kerlinger, R. Murphey, and D. Tieman for help-
ful comments. Supported by PHS grant R0O1 EY-
01268 and Alfred P. Sloan Foundation Fellow-
ship BR1677 (H.V.B.H.). ’
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replacement of endogenous benzodia-
zepine-like compounds’ (I, p. 1040),
which is a consequence of the short
action of flunitrazepam, nitrazepam,
and triazolam. There are, however,
major differences in the half-lives of
these three compounds. Triazolam has a
half-life of 4 to S hours (8), whereas nit-
razepam has a half-life of about 30 hours
(9). Other short-acting benzodiazapines—
for example, temazepam, which has a
half-life of 8 to 10 hours (/0)—also do not
cause drug-withdrawal insomnia (/7).
The report by Kales et al has drawn our
attention to a potentially important clini-
cal phenomenon which has direct impli-
cations for the physician who prescribes
drugs for the symptomatic relief of in-
somnia. More complete data are needed,
however, before either the general-
izability or specificity of rebound in-
somnia can be determined. Issues that
must be considered include the type of
insomniacs who exhibit rebound in-
somnia, the severity of the insomnia be-
fore the drug was prescribed, the speci-
ficity of drug-withdrawal insomnia to dif-
ferent drug classes, the relationship be-
tween rebound insomnia and drug half-
lives, and the critical duration of drug ad-
ministration necessary to produce re-
bound insomnia upon withdrawal.
KRISTYNA M. HARTSE
THOMAS ROTH
PauL M. PiccioNE
FrRANK J. ZORICK
Sleep Disorders and Research Center,
Henry Ford Hospital,
Detroit, Michigan 48202
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We are pleased that Hartse ef al. have
noted the clinically significant potential
of our findings of rebound insomnia fol-
lowing withdrawal of certain benzodiaz-
epine drugs. They also raise a number of
points that need clarification. They are
incorrect when they imply that rebound
insomnia has not consistently occurred
following the withdrawal of specific ben-
zodiazepine drugs. The studies in their
references 5 to 7 and 11 were not includ-
ed in our paper for one or more of
the following reasons: (i) the data were
based on normal subjects rather than in-
somniacs (/-3); (ii) publication was in
abstract form without sufficient data for
accurate analysis and comment “-6);
(iii) there were methodological short-
comings, such as the use of noncon-
secutive laboratory nights, which may
introduce readaptation effects (2, 7); and
(iv) the length of the drug administration,
withdrawal periods, or both, was too
brief to provide conclusive data (I, 8-
10). In spite of such factors, however,
two of these studies showed rebound
insomnia in the form of statistically sig-

424

nificant increases in sleep difficulty fol-
lowing withdrawal (3, 10), and three pre-
sented data that suggested the same find-
ing (4, 6, 7). Two other published studies
(11, 12), which also demonstrated re-
bound insomnia, rebound anxiety, or
both, were not included in our report (13)
for similar reasons.

Much of the data we reviewed in our
report (/3) and in a subsequent, more ex-
tensive publication (14), were from other
sleep laboratories and were presented by
the investigators as mean values for the
total withdrawal condition rather than on
an individual-night basis. Thus, we were
limited in most cases to using a con-
servative criterion for rebound in-
somnia—a significant increase in one or
more measures of sleep difficulty when
these values were averaged for the total
withdrawal period. Despite this stringent
criterion, rebound insomnia consistently
followed drug withdrawal in all studies of
triazolam and nitrazepam and in one of
the three studies of flunitrazepam (I3,
14). For rebound insomnia to be present,
it need only occur on any one of the indi-
vidual withdrawal nights. In our two flu-
nitrazepam studies in which data for in-
dividual nights were available, rebound
insomnia occurred on the third with-
drawal night (14, 15).

Nitrazepam and flunitrazepam should
be considered as intermediate-acting
benzodiazepines (/4). In addition to
rebound insomnia occurring in our short-
term studies with flunitrazepam (14, 15),
rebound insomnia was also clearly dem-
onstrated in two recent studies eval-
uating the long-term effects of flunitraze-
pam (16, 17).

Hartse et al. also state that rebound
insomnia does not occur with temaze-
pam, a short-acting drug. The data, how-
ever, show an approximate 50 percent in-
crease in total wake time during the total
withdrawal period (6). This large in-
crease would be even more marked if
presented on a night-by-night basis.

When one considers the intersubject var-
iability in factors such as drug metabo-
lism and the night-to-night sleep of in-
somniacs, as well as the small number of
subjects studied in the sleep laboratory,
the consistency of rebound insomnia fol-
lowing the withdrawal of certain ben-
zodiazepine drugs is striking.
ANTHONY KALES
MARTIN B. SCHARF
Joyce D. KALES
CONSTANTIN R. SOoLDATOS
Sleep Research and Treatment Center,
Pennsylvania State University,
College of Medicine, Hershey 17033
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