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Low and medium potency benzodiazepines were initially introduced for the treatment of insomnia and
anxiety. Their therapeutic actions as anxiolytics, sedative hypnotics, anticonvulsants, and muscle relaxants
(with their low toxicity) have led to their use as first-line treatments, and they have become one of the most
prescribed classes of drugs. Novel therapeutic uses of benzodiazepines were discovered with the introduc-
tion of the high-potency benzodiazepines (e.g., alprazolam, clonazepam, and lorazepam). They were found
to be effective in treating panic disorder and panic attacks with or without agoraphobia, as add-on therapy to
selective serotonin reuptake inhibitors in the treatment of obsessive-compulsive disorder and panic disor-
ders, and as adjunctive therapy in treating patients with acute mania or acute agitation. High-potency benzo-
diazepines have replaced low and medium potency benzodiazepines in all benzodiazepine clinical indica-
tions due to their greater therapeutic effects and rapid onset of action. Differences in distribution, elimination
half-life, and rate of absorption are important considerations when choosing a high-potency benzodiazepine.
Typically, a benzodiazepine with long distribution and elimination half-lives is preferred. A maximum dose
of 2 mg/day of any of the high-potency benzodiazepines when given for more than 1 week is recommended.
Although as a class benzodiazepines act rapidly and are well tolerated, their use presents clinical issues such
as dependence, rebound anxiety, memory impairment, and discontinuation syndrome.
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I
studies1–9 of high-potency benzodiazepines in severely ill
psychiatric patients and their use in the treatment of ma-
nia10 and panic attacks.11 Alprazolam, the first high-potency
benzodiazepine studied in panic disorder, not only proved
effective for anticipatory anxiety, but it also blocked panic
attacks and was well tolerated.12 Before 1982, treatment of
patients with panic disorder was limited to tricyclic anti-
depressants (TCAs) and monoamine oxidase inhibitors
(MAOIs), which are associated with cardiovascular and
anticholinergic side effects. Shortly after, we found another
high-potency benzodiazepine, clonazepam, a serotonin
agonist and anticonvulsant, to be at least as effective as lith-
ium for the treatment of acute mania,10 and to be as effec-
tive as alprazolam in the treatment of panic disorder with-
out the rebound anxiety effect seen with alprazolam.13

Later, lorazepam, another high-potency benzodiazepine

with anticonvulsant properties, was found to be effective as
adjunctive treatment in mania and agitation.14,15 Because
different therapeutic indications require benzodiazepines of
different potencies, classifying them by low, medium, and
high potency became necessary (Table 1).16–19

More recently, we found the anticonvulsant agent gaba-
pentin to be efficacious for treating anxiety and related dis-
orders.20 Through its unique mechanism of action as an an-
ticonvulsant, gabapentin confirms the role of clonazepam
as an anticonvulsant in the treatment of panic disorders.
Although gabapentin alone is not as effective as clonaze-
pam in treating panic or social phobia,21,22 as adjunctive
therapy it potentiates the anticonvulsant and antipanic ef-
fects of clonazepam20 and may be given as adjunctive treat-
ment when a dose greater than 2 mg/day of a high-potency
benzodiazepine is needed.

In the early 1980s, high-potency benzodiazepines were
found to be effective treatments for panic and mania (see
the article by J. F. Rosenbaum elsewhere in this supple-
ment).10–13,23–26 The advantages of benzodiazepines over
prior agents include a greater therapeutic dose margin be-
tween anxiolysis and sedation, rapid onset of action, less
risk of dependence, less respiratory depression, and a higher
ratio of median lethal dose to median effective dose. The
success of benzodiazepines in treating panic and acute agi-
tation led to further success associated with high-potency
benzodiazepines. The rapid onset with low toxicity and de-
sirable therapeutic actions of benzodiazepines as anxiolyt-
ics, sedatives, anticonvulsants, and muscle relaxants have
led to their first successful use as first-line treatments for
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anxiety.13 In the early 1980s, with the introduction of the
DSM-III classification, anxiety disorders fell into 3 main
categories: generalized anxiety disorder (GAD), panic dis-
order, and obsessive-compulsive disorder (OCD). New psy-
chiatric indications for high-potency benzodiazepines in-
clude panic attacks with and without agoraphobia, acute
mania, and acute agitation. Low and medium potency ben-
zodiazepines were not recognized as efficacious for these
indications. However, discontinuation symptoms were
found to be more frequent with some of the high-potency
benzodiazepines with short to intermediate elimination half-
lives (see Table 1).

REBOUND ANXIETY AND
DISCONTINUATION SYNDROMES

When treatment with benzodiazepines is stopped, pa-
tients may experience recurrent, rebound, or new withdrawal
symptoms.13 Recurrent symptoms are a gradual return of the
patient’s original symptoms with the same rate of intensity
as before treatment. Rebound symptoms are a rapid return
of the patient’s original symptoms but worse than before
treatment. Some rebound symptoms may be those for which
the agent was prescribed. Thus, when benzodiazepines are
abruptly discontinued, anxiety and insomnia are common
rebound symptoms. Patients often respond rapidly to the
reinstitution of the drug, which may lead to a false sense of
efficacy and lead to psychological dependence. Finally, cen-
tral nervous system (CNS) withdrawal symptoms are new
symptoms that were not part of the patient’s illness before
treatment and are associated with specific CNS classes of
drugs (e.g., narcotics, barbiturates, and benzodiazepines).

The prevalence of rebound anxiety was found to be
greater among patients taking benzodiazepines with short
to intermediate half-lives than those taking agents with long
elimination half-lives.27–29 In a review of data from 4
placebo-controlled studies (N = 128), the risk of rebound
anxiety during benzodiazepine withdrawal was related to
elimination half-life and potency (Table 2).27 In one of
those studies, an 8-week, double-blind, placebo-controlled
study30 of rebound anxiety in 48 patients with GAD (DSM-
III criteria from the 1978 draft) who scored ≥ 20 on the
Hamilton Rating Scale for Anxiety (HAM-A) at baseline,
patients were randomly assigned to bromazepam, diaze-
pam, or placebo. Rebound anxiety was defined as an in-
crease of ≥ 10% from baseline scores on both the HAM-A
and the Self-Rating Symptom Scale. At week 4, medica-
tion was abruptly withdrawn in half of the patients in each
group and gradually withdrawn in the remaining half.
Abrupt withdrawal of benzodiazepines resulted in 7 cases
of rebound anxiety: 5 (62.5%) of 8 patients in the bromaze-
pam group and 2 (25%) of 8 patients in the diazepam group.
Figure 1 shows the rapid return of anxiety symptoms when

Table 1. Classification of Selected Benzodiazepines
Approximate Elimination

Dose Recommended Half-Life HPLC Retention Binding
Potency/ Equivalence Length of of Parent Index (relative Affinity
Benzodiazepine Therapeutic Indications (mg/d)a Treatment (wk)b Compound (h)a to diazepam)c Ki (nM)d

Low Very mild generalized
Chlordiazepoxide anxiety or insomnia 10 16 7–30 … …
Oxazepame 15 16 6–24 0.45 11.53
Temazepame,f 30 5 8–24 … 23.50

Medium Mild generalized anxiety
Clorazepateg or insomnia 7.5 16 30–60 … …
Diazepamg 5 16 20–80 1.00 9.57
Desmethyldiazepam … … 30–100 0.79 5.58
Estazolam … 15 10–24 0.39 …
Flurazepamf,g 30 4 72 … …
Prazepamg … 4 30–60 … …
Quazepamg … 13 15–35 … …

High Panic attacks, generalized
Alprazolame anxiety disorder, insomnia, 0.5 16 6–20 0.54 4.24
Bromazepame agitation, mania 3 16 8–19 0.24 …
Clonazepamg 0.25 16 5–30 0.28 0.51
Lorazepame 1 16 10–20 0.48 1.64
Triazolama,h 0.25 2 2–5 0.64 0.47

aData from Nelson and Chouinard.16 bData from AHFS Drug Information.17 cData from Ochs et al.18 Higher numbers indicate greater lipid solubility.
dData from Greenblatt et al.19 Higher numbers indicate greater affinity. eShort to intermediate half-life (5–24 h). fApproved by the U.S. Food and
Drug Administration as a hypnotic. gLong half-life (≥ 24 h). hUltrashort half-life (< 5 h).  Abbreviation: HPLC = high performance liquid
chromatography.

Table 2. Early Termination Related to Rebound Anxiety
During Abrupt Withdrawal of Benzodiazepines After
Short-Term Administration in 4 Placebo-Controlled
Studies (N = 128)a

Termination Placebo Diazepam Bromazepam Lorazepam

Yes, N 1 5 16 12
No, N 49 17 20 7
Total, N 50 22 35 19
Terminated, %b 2 23 46 63
aReprinted with permission from Chouinard.27

bχ2 = 34.89, df = 3, p < .001.
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either bromazepam or diazepam was discontinued after 4
weeks of treatment. Patients in both benzodiazepine groups
experienced significantly greater worsening of anxiety
(p < .05) than patients in the placebo group, and there was
a nonsignificant (p > .10) trend toward a greater increase
in anxiety after withdrawal of bromazepam than diazepam.
The differences in potency and elimination half-life be-
tween bromazepam and diazepam may be responsible for
rebound anxiety (see Table 1).

Gradual tapering rather than abrupt discontinuation can
help to control withdrawal symptoms. The rate of reduc-
tion for the first 50% of a dose can be more rapid than the
last 50%. By reducing the dose by 10% at 5- to 7-day
intervals, a plateau period develops that can help to distin-
guish the development of recurrent, rebound, or withdrawal
symptoms. Unfortunately, some patients discontinue with-
out consulting their physician.

CNS withdrawal symptoms or new symptoms are gen-
erally minor in nature (e.g., insomnia, gastric problems, and
tremors) and often develop when short to intermediate half-
life benzodiazepines are discontinued (Table 3).30 These
symptoms are typically transient and last less than a week.
New symptoms that are major in nature are very rare but
may include seizures and psychosis and, in cases of barbi-
turate or narcotic abuse, death. With gradual taper, how-
ever, withdrawal seizures are rare and generally occur in
patients taking a high dose for longer than 4 months. Pa-
tients with a history of seizure are more likely to be at risk
for seizure than those who do not have a history of seizure.
Concomitant use of drugs that may lower the seizure
threshold also presents a risk. Most seizures occur at the
end of taper. The risk of withdrawal symptoms and espe-
cially seizure is greater with benzodiazepines with short

and intermediate half-lives. Short and intermediate half-life
compounds carry greater risks for rebound, withdrawal re-
actions, and dependence than long-acting agents.31,32 To
reduce the risk of rebound anxiety, clinicians should con-
sider prescribing benzodiazepines with a long half-life,
such as diazepam, clorazepate, and clonazepam, and with-
draw them gradually, over a few weeks. Clonazepam12,24,33

and diazepam27 have longer half-lives and fewer rebound
and withdrawal symptoms than alprazolam.

AMNESTIC EFFECTS

The effects of benzodiazepines on memory have been
well documented,34 and differences in absorption rates, po-
tency, dose, and route of administration all contribute to
each drug’s potential to impair memory.35 Following drug
administration, tests of immediate and delayed (20 to 90
minutes) recall of word lists showed that impairment was
limited to delayed recall and that immediate recall was un-
affected. The effects on recall are usually short lasting and
reversible. The 2 benzodiazepines most frequently associ-
ated with amnestic effects are triazolam36–38 and loraze-
pam.39,40 Transient global amnesia or so-called traveler’s
amnesia has also been reported by patients taking triazo-
lam.41 Other benzodiazepines appear to have a similar ef-
fect on delayed recall, but severity of this effect varies from
drug to drug. During chronic benzodiazepine administra-
tion, tolerance to memory effects appears to develop42,43

and the impairment is limited to a narrow window within
90 minutes after each dose.44

The relative solubility of benzodiazepines contributes to
memory impairment. The greater the lipid solubility, the
greater the likelihood of memory damage. Whether admin-
istered intramuscularly (IM) or in its newest form as a dis-
integrating wafer, clonazepam has low lipid solubility and
is least likely to cause memory impairment.

Figure 1. Abrupt Versus Gradual Withdrawal of
Benzodiazepines in Patients With GAD After 4 Weeks
of Treatmenta

aReprinted with permission from Fontaine et al.30 bRebound anxiety.
Abbreviations: GAD = generalized anxiety disorder,

HAM-A = Hamilton Rating Scale for Anxiety.
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Table 3. Minor New Symptoms Occurring During
Benzodiazepine Withdrawal in Patients With GAD
and in Control Subjectsa

Patients Withdrawn Patients Withdrawn Controls
Abruptly (N = 16) Gradually  (N = 14) (N = 13)

Symptom N % N % N %

Insomnia 10 63b 5 36 2 15b

Gastric problem 8 50c 6 43 2 15c

Tremors 8 50 5 36 3 23
Agitation 5 31 6 43b 1 8b

Fearfulness 5 31 3 21 1 8
Muscle spasms 4 25c 2 14 0c ...
Sweating 1 6 2 14 1 8
Depression 1 6 1 7 0 ...
Memory lapses 1 6 0 ... 0 ...
Flushes 0 ... 1 7 0 ...
Weakness 0 ... 1 7 0 ...
Pain in arm 0 ... 1 7 0 ...
aReprinted with permission from Fontaine et al.30 bp < .05 (all

comparisons with Fisher exact probability test, 1-tailed). cp < .10.
Abbreviation: GAD = generalized anxiety disorder.
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ANXIETY AND PANIC

Alprazolam was one of the first benzodiazepines to be
studied for its efficacy in treating patients with generalized
anxiety and panic disorders with the new DSM-III clas-
sification. In the first 8-week, double-blind, placebo-
controlled study12 of 30 outpatients with GAD and 20 out-
patients with panic disorder (Research Diagnostic Crite-
ria), we found alprazolam at dosages between 0.25 and
3.00 mg/day to be significantly more effective (p < .05)
than placebo in treating either disorder. Sixteen patients
with GAD and 14 patients with panic disorder received the
active drug. Alprazolam treatment was associated with a
quick response in both groups. Mean total scores on the
HAM-A for patients with either disorder showed signifi-
cant improvement in anxiety by the second week compared
with placebo (GAD patients [p = .08]; panic disorder pa-
tients [p = .001]). No significant differences in response to
alprazolam between the 2 diagnostic groups were found.
Behavior therapy, which was conducted during the last 4
weeks in 18 patients, had little effect on outcome.

Clonazepam is a partial benzodiazepine agonist and a
serotonin agonist, which may account for its efficacy at
low concentrations. Like alprazolam, clonazepam has been
effective in the treatment of panic in controlled studies.13

In a 4-week, placebo-controlled study45 of clonazepam, 11
patients with a diagnosis of DSM-III panic disorder and
18 patients with a diagnosis of agoraphobia with panic
attacks were randomly assigned to clonazepam or placebo.
In addition to being superior to placebo with respect
to treating the symptoms of anxiety and depression
(p < .001), at a mean ± SD dose of 2.2 ± 0.7 mg/day at
week 4, clonazepam was associated with decreased fre-
quency, intensity, and duration of panic attacks. The clo-
nazepam concentration in plasma was significantly cor-
related (p < .05) with a decrease in the global measure of
the severity of panic disorder, but no correlation existed
between drug concentration in plasma and a decline in gen-
eralized anxiety. Furthermore, an antipanic effect was
noted in the clonazepam group during the first week of
treatment, and 2 of 12 patients in the clonazepam group
were panic free during the final 2 weeks of treatment.
These results are in agreement with the Boston group
results.46

TREATMENT CONSIDERATIONS

Before initiating treatment with a benzodiazepine, each
patient must be thoroughly screened for a history of drug
or alcohol dependence before the onset of the anxiety dis-
order, and a family history of drug or alcohol dependence.
Benzodiazepines should be used with caution in patients
predisposed to drug or alcohol dependence. If drug toler-
ance develops during treatment with high-potency benzo-
diazepines (maximum dose, 2 mg/day), a selective seroto-

nin reuptake inhibitor (SSRI) or an anticonvulsant could be
added in small doses (e.g., gabapentin at 100–600 mg/day).

Other factors to consider in prescribing high-potency
benzodiazepines include the relative lipid solubility, bind-
ing affinity, and half-life.32 As mentioned, lipid solubility is
associated with memory impairment. Diazepam,35 triazo-
lam,36,47 alprazolam,12 and lorazepam35,48,49 have high lipid
solubility (see Table 1)18 and have been associated with cog-
nitive impairment and anterograde amnestic effects. In vitro
comparisons of compounds that have shown the greatest ten-
dency toward memory loss tend to have the greatest affinity
for the benzodiazepine receptor.19 Benzodiazepine drugs
with lower affinity for the benzodiazepine receptor tend to
have less amnestic potential. Short and intermediate half-life
compounds carry greater risks of memory loss than benzo-
diazepines with longer half-lives and, administered at high
doses, are more likely to cause severe memory loss. Elimi-
nation half-life of benzodiazepines is shown in Table 1.16

Relative lipid solubility and alpha distribution half-life will
determine the duration of action after a single dose and after
multiple doses (other parameters being equal).

Our studies12,13 have shown that abrupt discontinuation
of benzodiazepines can cause rebound anxiety in addition
to new physical symptoms in patients with GAD. High-
potency benzodiazepines were associated with a greater an-
xiolytic effect than the classic benzodiazepines. Alprazolam
and clonazepam were effective for treating panic disorder,
and clonazepam was effective as antimanic adjunctive treat-
ment as well. Fatalities from benzodiazepine overdose alone
are very rare. Benzodiazepines combined with a CNS de-
pressant (e.g., alcohol, TCAs, barbiturates, or narcotics)
place the patient at greater risk. In drug toxicity, clonazepam
has been found to be one of the safest benzodiazepines.

Generalized Anxiety Disorder
Some factors to consider when selecting a benzodiaze-

pine to treat anxiety include the rate of onset, distribution,
and elimination (determines half-life at steady state) and the
risk of withdrawal and rebound effects. As an early step to-
ward preventing discontinuation syndrome, clinicians can
prescribe benzodiazepines with long half-lives or the anti-
convulsant gabapentin. At the end of treatment, clinicians can
gradually withdraw the benzodiazepine over a period of a
few weeks. A slow taper, rather than abrupt discontinuation,
dramatically decreases the incidence of untoward symptoms.

For mild-to-moderate nonrecurrent GAD, a medium-
potency benzodiazepine with a long half-life plus a nonben-
zodiazepine anxiolytic or a hypnotic may be effective and
lead to the fewest undesirable effects. Patients with severe
and chronic GAD, however, may respond better to a high-
potency benzodiazepine plus gabapentin or an SSRI.

Panic Attacks and Panic Disorder
Panic attacks are not specific to patients with panic dis-

order. They can occur in OCD and social phobia as well.
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Since panic attacks can mask depression, they should be
treated immediately. Panic attacks may be secondary to
an underlying medical condition, a medication side effect,
or illicit drug use. Numerous randomized controlled tri-
als10–12,24–26 show that high-potency benzodiazepines are ef-
ficacious in the acute treatment of panic disorder (includ-
ing panic attack), but clinical issues should be considered.
Clonazepam, for example, with its long half-life and few
rebound and withdrawal symptoms,12 may be a better
choice than alprazolam, which has a short half-life and
more rebound and withdrawal symptoms.24 If the response
to either alprazolam or clonazepam is incomplete at a maxi-
mum dose of 2 mg/day, adjunctive therapy with an SSRI
at a low dose that may be gradually increased is recom-
mended. An anticonvulsant such as gabapentin may also
be added. Further, benzodiazepines have been effective in
the long-term management of panic disorder at low doses
(should the attacks develop into a full disorder), are as ef-
fective as SSRIs in treating panic disorder, and have been
effective in combination with SSRIs. Finally, some patients
with panic disorder benefit from cognitive-behavioral
therapy combined with pharmacotherapy.

Obsessive-Compulsive Disorder
Clomipramine is seldom used to treat OCD because of

its tricyclic toxicity, side effects, lethality in overdose, and
withdrawal rebound effects. However, clomipramine may
have slightly greater efficacy than other non-SSRI antide-
pressants.50 Its highly potent (but not specific) inhibition of
serotonin reuptake (as compared with SSRIs) may be the
source of its effect. SSRIs may be even more effective in
treating patients with OCD when used in conjunction with
clonazepam, especially since higher doses of SSRIs are
needed and several weeks and even months of treatment are
necessary.51

Agitation and Mania
The management of agitated, potentially dangerous pa-

tients is a common problem. Prior to the advent of antipsy-
chotic drugs, treatment of these patients relied on barbi-
turates. Then chlorpromazine was introduced and later
combined with phenobarbital sodium, establishing the prin-
ciple of combining an antipsychotic and a sedative hyp-
notic.52 Haloperidol and other high-potency benzodiaze-
pines later replaced chlorpromazine, but not until a reliably
absorbed IM form of lorazepam became available was it
possible to replace barbiturates with a benzodiazepine.52

Lorazepam and clonazepam have been the most widely
studied benzodiazepines in patients with acute agitation
and mania. Several clinical trials52–54 have consistently
shown that the combination of lorazepam and haloperidol
is more effective than either agent alone in achieving rapid
control of aggressive, psychotic behavior. Some studies55,56

of lorazepam monotherapy versus haloperidol monother-
apy in psychotic patients have shown lorazepam to be at

least as efficacious as haloperidol. Lorazepam plus lithium
has also been shown to be effective in treating patients with
acute mania.15

Clonazepam is highly sedative and well tolerated at high
doses in treating patients with acute mania.10 Clonazepam
was more effective than lithium in reducing manic symp-
toms but more importantly, as needed doses of haloperidol
were fewer and the number of days it was needed was lower
during clonazepam treatment than during lithium treatment.
By reducing the need for anticonvulsants and antipsychotics
in the treatment of acute mania, clonazepam reduces the risk
of side effects in these patients. Compared with IM halo-
peridol,57 IM clonazepam monotherapy is effective and safe
but slower acting. In countries such as the United States
where IM clonazepam is not available, clonazepam wafers
are a good alternative since they are easy to administer and
do not carry some of the problems associated with loraze-
pam (dependence associated with rebound and amnesia).

Adjunctive high-potency benzodiazepines have become
the standard treatment for patients with agitation or acute
psychosis, or who become dangerous to themselves and oth-
ers. A large multicenter trial53 confirmed several other con-
trolled studies and established the potentiating effect of ben-
zodiazepines when given with haloperidol at the emergency
department for acute agitation. A recent literature review58

further supports the use of parenteral benzodiazepines to
achieve rapid tranquilization; however, atypical antipsy-
chotics such as risperidone, ziprasidone, and olanzapine
with or without benzodiazepines should be considered first
in the treatment of acute agitation.59 The combination of a
classic antipsychotic and a benzodiazepine is another rea-
sonable alternative. Whenever possible, an oral treatment,
such as disintegrating wafers, should be offered first to help
build an alliance with the patient and suggest an internal
rather than external locus of control.59

CONCLUSION

High-potency benzodiazepines have become the pre-
ferred method of treatment for anxiety and panic disorders
with or without agoraphobia owing to their anxiolytic ef-
fect and rapid onset of action. Clinical issues, such as de-
pendence, rebound anxiety, discontinuation syndrome, and
memory impairment, must be taken into consideration when
choosing one of them. Rebound anxiety, withdrawal reac-
tions, and dependence appear to be greater among patients
taking benzodiazepines with short-to-intermediate elimina-
tion half-lives than those taking agents with long half-lives.
Memory impairment has been associated with several high-
potency benzodiazepines and appears to be related to lipid
solubility associated with their high affinity for benzodiaze-
pine receptors. As adjunctive treatment, high-potency ben-
zodiazepines have been given with SSRIs in panic disorder
and OCD, and with antipsychotics in acute agitation and
acute mania.
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Drug names: alprazolam (Xanax), chlordiazepoxide (Limbitrol, Librium,
and others), chlorpromazine (Thorazine, Sonazine, and others), clomipramine
(Anafranil), clonazepam (Klonopin), clorazepate (Gen-Xene, Tranxene,
and others), diazepam (Diastat, Valium, and others), estazolam (Prosom),
flurazepam (Dalmane), gabapentin (Neurontin), haloperidol (Haldol),
lorazepam (Ativan), olanzapine (Zyprexa), oxazepam (Serax), quazepam
(Doral), risperidone (Risperdal), temazepam (Restoril), triazolam (Halcion),
ziprasidone (Geodon).

Disclosure of off-label usage: The author has determined that, to the best
of his knowledge, clonazepam is not approved by the U.S. Food and Drug
Administration for the treatment of agitation, and gabapentin is not approved
for the treatment of anxiety and panic disorders.
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