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Abstract Benzodiazepines ameliorate or prevent the
symptoms and complications of moderate to severe alcohol
withdrawal, which can include autonomic hyperactivity,
agitation, combativeness, hallucinations, seizures, delir-
ium, and death. The benzodiazepines most commonly used
for this purpose are lorazepam, chlordiazepoxide, oxaze-
pam, and diazepam. It is widely asserted that no member of
this group is superior to the others for treatment of alcohol
withdrawal. However, of these, diazepam has the shortest
time to peak effect, which facilitates both rapid control of
symptoms and accurate titration to avoid over-sedation.
Furthermore, diazepam and its active metabolite,
desmethyldiazepam, have the longest elimination half-
lives, so their levels decrease in a gradual, self-tapering
manner, resulting in a smoother withdrawal, i.e., a lower
incidence and severity of both breakthrough symptoms and
rebound phenomena, including a possibly decreased sei-
zure risk. Importantly, the fear of increased risk of over-
sedation  with  diazepam compared with  other
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benzodiazepines is based on a misunderstanding of its
pharmacokinetics and is unfounded. Similarly, the notion
that diazepam should be avoided in patients with liver
disease and elderly patients to avoid prolonged over-se-
dation is based on no more than conjecture. In fact, there is
clinical evidence that diazepam is safe for the treatment of
alcohol withdrawal in these patients when administered
using a simple symptom-based approach. There is one
instance in which diazepam should not be used: when
intramuscular administration is the only option, the
lipophilicity of diazepam can result in slow absorption—
either lorazepam or, when rapid control of symptoms is
required, midazolam should be used. The comparative
pharmacokinetics of the benzodiazepines used in the
treatment of alcohol withdrawal together with a compre-
hensive review of the literature on their use strongly sug-
gest that diazepam should be the preferred benzodiazepine
for the treatment of patients experiencing moderate to
severe alcohol withdrawal under most circumstances.
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Key Points

Intravenous diazepam has a significantly shorter time
to onset of action and peak effect than intravenous
lorazepam, which suggests that intravenous
diazepam should be the preferred agent when the
rapid suppression of alcohol withdrawal syndrome is
indicated.

When attempting to control severe alcohol
withdrawal, excessive dosing leading to over-
sedation is less likely with intravenous diazepam
than with intravenous lorazepam because the shorter
time to peak effect of diazepam allows rapid
assessment of the need for additional dosing such
that inadvertent dose stacking is avoided.

Prolonged over-sedation is avoided when diazepam
is used for the treatment of alcohol withdrawal, even
in elderly patients and patients with liver disease, if
dosing is symptom based.

Inter-dose alcohol withdrawal symptoms and
rebound phenomena are more likely with lorazepam
and oxazepam treatment than with diazepam
treatment.

Oral diazepam has a shorter time to peak effect than
oral chlordiazepoxide, lorazepam, and oxazepam,
which facilitates more rapid treatment and accurate
titration to avoid under- or over-treatment when an
oral benzodiazepine is used to treat alcohol
withdrawal.

1 Introduction

Alcohol acts as a central nervous system (CNS) depressant
primarily by enhancing the activity of the major CNS
inhibitory neurotransmitter, gamma-aminobutyric acid
(GABA), and antagonizing the activity of the major CNS
excitatory neurotransmitter, glutamate [1, 2].
Compensatory adaptations to these depressant effects
develop in the CNS when alcohol intake is chronic:
GABA-mediated inhibition is decreased and glutamate-
mediated excitation is increased. These adaptations
underlie a latent hyperexcited neurophysiologic state that is
kept in check by the depressant effects of the alcohol.
However, if alcohol intake is abruptly discontinued, the
adaptations are unbridled, resulting in an overt hyperex-
cited state that is manifested clinically by the spectrum of
symptoms and complications of the alcohol withdrawal
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syndrome, which can range from mild tremors and anxiety
to seizures, delirium tremens, and death [1, 2].

Benzodiazepines have been used for the treatment of
alcohol withdrawal for over 50 years since it was first
reported that chlordiazepoxide reduces the incidence of
alcohol withdrawal seizures more effectively than placebo
or promazine [3, 4], a phenothiazine that was commonly
used for the treatment of alcohol withdrawal at the time. It
was subsequently shown that diazepam is more efficacious
in calming patients experiencing delirium tremens than
paraldehyde, another agent that was en vogue for the
treatment of alcohol withdrawal [5]. Although there is
evidence that certain non-benzodiazepine agents such as
carbamazepine, gabapentin, topiramate, and baclofen are
effective in the treatment of alcohol withdrawal [6], from a
time soon after the reports outlined above were published,
benzodiazepines have been recommended as the primary
pharmacologic treatment for those experiencing alcohol
withdrawal syndrome [7-12].

Benzodiazepines are effective because they, like alco-
hol, stimulate the inhibitory GABA-signaling pathways
[2, 12, 13]. They both suppress alcohol withdrawal symp-
toms and shorten the course of withdrawal, and they are the
only agents that have been shown to prevent withdrawal-
associated seizures, delirium tremens, and death in patients
undergoing alcohol withdrawal [12-15]. Dosing of ben-
zodiazepines in a manner that results in a gradual tapering
of levels allows the neurophysiology of the CNS to recover
to its alcohol-free state while the clinical manifestations of
alcohol withdrawal remain suppressed.

Although many different benzodiazepines have been
shown to be effective [8], lorazepam, chlordiazepoxide,
oxazepam, and diazepam are the benzodiazepines most
commonly used to treat alcohol withdrawal [12]. It is
widely stated that no single agent among these is superior
to the others [2, 12, 15, 16]. However, the comparative
studies have generally focused on patients experiencing
the less severe manifestations of alcohol withdrawal
[17-22]. In fact, patients with a history of alcohol with-
drawal-related seizures were excluded from most of these
studies [17-19, 22]. Furthermore, all of the studies com-
pared the efficacy of the benzodiazepines using the same
scheduled fixed-dose protocol, in which the same dose of a
benzodiazepine was given at fixed intervals to all patients.
This is in contrast to one of the individualized symptom-
based approaches that are currently recommended for
treatment of patients undergoing moderate to severe
alcohol withdrawal, in which the benzodiazepine is dosed
in response to a defined set of clinical parameters
[12-16, 23]. Finally, none of the comparative studies uti-
lized dosing protocols that were optimized for the unique
pharmacokinetic profile of each of the individual benzo-
diazepines, nor did they use intravenous benzodiazepines,
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which are preferable for the initial treatment of moderate
to severe alcohol withdrawal [2, 12-15, 23-25], which
would include the treatment of patients experiencing any
more than mild anxiety or agitation, moderately severe
headache, nausea with dry heaves or vomiting, tactile,
auditory, or visual hallucinations, seizures, clouded sen-
sorium, or any other signs or symptoms of alcohol with-
drawal that warrant rapid treatment.

Therefore, a comprehensive examination of the litera-
ture on benzodiazepines and their use in the treatment of
alcohol withdrawal was undertaken to determine whether
evidence supports the superiority in regard to efficacy and
safety of any one benzodiazepine over the others for the
treatment of moderate to severe alcohol withdrawal.
Studies for inclusion in this narrative review were identi-
fied by searching PubMed for articles through July 2016
using the keywords alcohol, alcohol withdrawal, benzodi-
azepine, chlordiazepoxide, oxazepam, lorazepam, diaze-
pam, midazolam, delirium tremens, and diazepam loading,
either alone or in combination. The reference lists of
identified articles were also searched. In all instances, the
primary source of information was sought.

2 Initiation of Therapy

Patients undergoing moderate to severe alcohol withdrawal
can suffer from tremulousness, diaphoresis, insomnia,
autonomic hyperactivity, nausea, vomiting, anorexia,
intense anxiety, agitation, combativeness, hallucinations,
seizures, and delirium. These patients are in severe distress,
they may harm themselves or their healthcare providers,
and they can deteriorate rapidly. Initial treatment with an
intravenous benzodiazepine is indicated to rapidly alleviate

symptoms, control behavior, and thwart progression to even
more severe symptoms and complications, such as seizures,
delirium tremens, and death [2, 12-15, 23-25]. Notably,
intravenous benzodiazepine treatment has even been rec-
ommended for the initial management of most patients who
are tremulous to ensure rapid effective treatment [26].

Diazepam and lorazepam are the benzodiazepines most
frequently used for intravenous treatment of alcohol with-
drawal. However, diazepam is more lipophilic; therefore, it
diffuses across the blood-brain barrier more readily than
lorazepam [27-29] and consequently eases symptoms,
controls behavior, and prevents progression much more
rapidly. Whereas the peak effects of intravenous lorazepam
occur 30 min after administration [29-32], they occur
within 5 min of intravenous diazepam administration
[29, 31-33] (Table 1). Although these comparative studies
were not performed in patients undergoing alcohol with-
drawal, the rapidity with which diazepam is effective in
treating alcohol withdrawal is demonstrated by the obser-
vation that in patients experiencing delirium tremens, the
“drowsiness and muscular relaxation” brought about by
intravenous diazepam, “reaching its maximum within a
minute or two of injection, is so obvious during adminis-
tration that any attempt to set up a ‘blind’ trial is vitiated ...
[33].” These findings suggest that intravenous diazepam
should be favored over intravenous lorazepam when rapid
control of symptoms is necessary.

The benzodiazepine dosing required to control the
symptoms of moderate to severe alcohol withdrawal varies
widely between patients [2, 15, 16, 24, 34]. A conservative
dosing strategy is typically initially used to avoid over-
sedation, so it may take several doses to control symptoms.
In this regard, the rapid time to peak effect of intravenous
diazepam is advantageous because it allows a prompt

Table 1 Diazepam vs. lorazepam—comparative studies of time to peak effect

Study design Authors’ conclusions References
Six healthy volunteers were given intravenous lorazepam “For both lorazepam doses, effects were of relatively slow [29]
0.025 mg/kg, lorazepam 0.045 mg/kg, or placebo by 1-min onset, reaching their maximum at 30 min after the end of the
infusion in a double-blind three-way cross-over study. Five of  infusion ... Effects of diazepam were maximal immediately
these subjects were given intravenous diazepam 0.15 mg/kgin  after the 1-min infusion”
a companion study of identical design. Activity in the
13-30 Hz band of EEG, which is increased by benzodiazepine
treatment, was assessed at defined intervals after drug
administration
Four groups of 30 preoperative patients each were given “The clinical effects of intravenous diazepam peak in [31]
intravenous diazepam 10 mg, diazepam 20 mg, lorazepam 2-3 min... Intravenous lorazepam has a latent period of
2 mg, or lorazepam 4 mg as a pre-anaesthetic agent before 8-15 min, with increasing effects at 15-30 min”
surgery in a double-blind manner and then assessed for level
of sedation at defined intervals
Three groups of approximately ten preoperative patients each ~ “The peak sedative action of diazepam was reached within [32]

were given intravenous diazepam 10 mg, diazepam 20 mg, or
lorazepam 4 mg as a pre-anaesthetic agent before surgery and
then assessed for level of sedation at defined intervals

5 min of injection, whereas that of lorazepam was still
increasing at 30 min”
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assessment of the maximal effect of each dose [14]. This
facilitates rapid titration to levels that quell symptoms
while minimizing the risk of over-sedation due to dose
stacking. The rapidity with which repeated intravenous
diazepam doses can safely be administered is underscored
by the statement “it is possible to ‘titrate’ the dose of
diazepam by monitoring its effect while injecting it slowly
[33].” This statement is supported by the finding that the
peak effect of a 1-min intravenous diazepam infusion
occurs immediately at the end of the infusion when
assessed by electroencephalogram [29]. In contrast, a fully
informed assessment of the necessity and safety of addi-
tional lorazepam dosing cannot be made until 30 min after
each dose is given, the time at which its peak effect occurs
[29-32]. This could lead to a prolonged interval before
symptoms of severe alcohol withdrawal are controlled
when using lorazepam, and it also increases the risk of
progression to more serious symptoms and complications
of alcohol withdrawal. Conversely, in the rush to control
symptoms, lorazepam doses may be inadvertently stacked,
leading to over-sedation.

The clinical benefit of the rapidity with which diazepam
reaches peak effect in the treatment of alcohol withdrawal
was first illustrated by a study of its use to treat a group of
patients with such severe delirium tremens that they all
required mechanical restraint [5]. The patients were initially
loaded with intravenous diazepam 10 mg and then given
intravenous diazepam 5 mg every 5 min until they were
calm. Every patient was calmed without adverse effects
from the diazepam. This demonstrated that rapidly repeated
doses of intravenous diazepam for the treatment of severe
alcohol withdrawal are safe when an individualized symp-
tom-based approach to dosing is followed. In fact, the
authors and others have since recommended even more
aggressive intravenous diazepam dosing protocols [15, 24].

Indeed, the same authors described treatment with
intravenous diazepam 40 mg repeated every 5 min for
seven doses to calm a patient undergoing alcohol with-
drawal [5], and, in a recent study of the treatment of
alcohol withdrawal in critically ill patients, diazepam was
administered intravenously in gradually escalating doses
from 10 mg up to as high as 120 mg as frequently as every
15 min until light sedation was achieved [35]. Such
seemingly aggressive strategies are safe because the rapid
time to peak effect of diazepam allows for the full evalu-
ation of the maximal sedating effect of each dose before a
subsequent dose is given [14]. In contrast, repeated dosing
of lorazepam at such short intervals would not be safe
because it does not reach its peak effect until 30 min after
each dose [29-32].

Strikingly, instead of resulting in over-sedation, proto-
cols that incorporate aggressive individualized symptom-
based administration of intravenous diazepam early in the

A\ Adis

course of treatment have reduced the need for mechanical
ventilation of patients experiencing severe alcohol with-
drawal [35, 36]. This has been attributed to the effective
reduction in psychomotor agitation achieved with these
protocols [36]. Indeed, one group noted that patients who
required mechanical ventilation had been treated with
significantly less diazepam during the first 24 h than those
who did not require mechanical ventilation [36]. Further-
more, only one of the 129 patients in the two studies
required mechanical ventilation because of over-seda-
tion [35, 36], and that patient had been treated with both
phenobarbital and intermittent boluses of propofol in
addition to the diazepam (J.A. Gold, personal communi-
cation) [36]. Finally, an exhaustive search of PubMed
failed to reveal a single report of clinically significant over-
sedation when diazepam was used as the sole sedating
agent for the treatment of alcohol withdrawal. These
findings underscore the efficacy and safety of diazepam in
the treatment of moderate to severe alcohol withdrawal.

Many clinicians prefer lorazepam over diazepam for the
treatment of alcohol withdrawal because lorazepam is
thought to carry a decreased risk of prolonged over-seda-
tion due to its shorter elimination half-life, but this reflects
an incomplete and misleading understanding of the com-
parative pharmacokinetics of the two [37]. It is true that the
elimination half-life of lorazepam is only 10-20 h, whereas
the elimination half-life of diazepam is 30 h and diazepam
is converted into desmethyldiazepam, an active metabolite
that has an elimination half-life of 90 h [38]. However, the
duration of clinical action of a single dose of intravenous
lorazepam is considerably longer than that of an equivalent
single dose of intravenous diazepam [32, 39, 40].

This apparent paradox is resolved by the fact that the
volume of distribution of diazepam is more than ten times
that of lorazepam because of the much higher lipophilicity
of diazepam [40]. When a single dose of intravenous dia-
zepam is given, it rapidly crosses the blood—brain barrier to
exert its effect, but circulating and CNS levels soon decline
as it is redistributed throughout the peripheral tissue
[29, 37, 40, 41]. It is then slowly released, accounting for
its prolonged elimination half-life [37]. Because the vol-
ume of distribution of diazepam is so large, it is only
present in the CNS at low concentrations during this phase
and, consequently, there are only low level or no clinical
effects [29, 37, 41].

With successive doses, diazepam and desmethyl-
diazepam accumulate such that clinically effective CNS
levels are maintained for incrementally longer periods
[23, 34, 37]. This would appear to increase the risk of
prolonged over-sedation. However, because the peak
sedating effect of each dose of diazepam occurs within just
a few minutes after administration, and the level of seda-
tion then steadily decreases as the dose is redistributed, the
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risk of prolonged over-sedation is avoided as long as an
individualized symptom-based approach to dosing is used
[14, 23, 34, 42]. There is only a risk if diazepam is
repeatedly administered heedless of the patient’s level of
sedation [43].

Finally, intravenous diazepam can have a localized
irritant effect at the injection site, but this is minimized by
avoiding the use of small veins, such as those on the back
of the hand, and by avoiding rapid injection.

3 Continuation of Treatment

With ongoing diazepam treatment and consequent accu-
mulation, the circulating and CNS levels of diazepam and
desmethyldiazepam decline in a gradual, smooth, self-ta-
pering manner between doses [34]. This underlies a sig-
nificant therapeutic advantage over the use of lorazepam.
Because of its shorter elimination half-life, the levels of
lorazepam fluctuate to a greater extent and decline more
rapidly between doses than do the levels of diazepam and
desmethyldiazepam. Therefore, inter-dose breakthrough
symptoms and rebound phenomena occur more frequently
and more abruptly and increase in severity more rapidly
when lorazepam is used [27, 37, 44-51]. Indeed, during
treatment for alcohol withdrawal, patients treated with
lorazepam experience more pronounced reemergence of
withdrawal symptoms, anxiety, and depression, and their
mean daily pulse rate is significantly elevated compared
with patients treated with diazepam [23, 52].
Furthermore, there is evidence that patients treated for
alcohol withdrawal with lorazepam or oxazepam, which
also has a relatively short elimination half-life, experience
a higher incidence of seizures than patients treated with the
long elimination half-life benzodiazepines diazepam or
chlordiazepoxide [16, 53, 54]. In this context, it is partic-
ularly striking that the use of diazepam for the treatment of
alcohol withdrawal in a group of patients who were at high
risk for withdrawal seizures completely prevented the
occurrence of seizures [55]. The increased seizure inci-
dence that occurs with lorazepam and oxazepam treatment
has been postulated to be a consequence of the rapid fall of
benzodiazepine levels that can occur with these drugs [54].
Once the more severe symptoms of alcohol withdrawal
are controlled with an intravenous benzodiazepine, an oral
benzodiazepine is frequently used to continue treatment.
The continuation of treatment with a long elimination half-
life oral agent maintains a gradual taper, facilitating a
smooth transition to a non-drug state. Chlordiazepoxide is
commonly used for this purpose. However, compared with
oral diazepam, chlordiazepoxide has a slower time to peak
plasma concentration [46], crosses the blood—brain barrier
more slowly [56], and has a more complicated metabolism

in that it is oxidized in the liver to form two or more active
metabolites that accumulate after multiple doses in a
manner that varies between patients [57, 58]. Furthermore,
there is evidence that at least one of these metabolites has
more sedating activity than chlordiazepoxide itself
[59-61], which could result in an even more delayed and
less predictable time to maximal sedating effect. Hence,
oral chlordiazepoxide becomes effective in treating alcohol
withdrawal more slowly and is more difficult to titrate to
clinical response than oral diazepam.

Indeed, there is no clinical rationale for use of oral
chlordiazepoxide instead of oral diazepam for the inpatient
treatment of alcohol withdrawal. The widespread use of
chlordiazepoxide for this purpose seems to be primarily
based on tradition, as it was the first benzodiazepine shown
to be effective in the treatment of alcohol withdrawal
[3, 4]. Additionally, even though diazepam and other
benzodiazepines were available at the time, the use of
chlordiazepoxide for the treatment of alcohol withdrawal
was likely reinforced when it was the only benzodiazepine
listed in some hospital formularies for many years because
it was the only one available in an inexpensive generic
form [46]. This was because its US patent expired in late
1975, whereas the patents for the other available benzo-
diazepines did not expire until 1984 and later [62, 63].

Nevertheless, chlordiazepoxide may have a clinical
advantage in the treatment of milder forms of alcohol
withdrawal in the outpatient setting because its slower
onset of action is thought to give the patient less of a ‘rush’
or ‘buzz’ than diazepam. This makes chlordiazepoxide less
prone to abuse [16, 64].

4 Diazepam Loading

As outlined above, alcohol withdrawal treatment in which
intravenous diazepam is rapidly titrated until the patient is
calm or mildly sedated has proven to be efficacious and
safe [5, 35, 36]. An analogous treatment approach, known
as diazepam loading, in which doses of oral diazepam
10-20 mg are repeatedly administered at intervals of 1-2 h
until the patient is either calm or mildly sedated, has been
studied extensively [23]. Oral diazepam is used for this
approach because it has a shorter time to peak than oral
chlordiazepoxide, lorazepam, and oxazepam [12], so it can
be titrated relatively rapidly while avoiding over-sedation,
and because its long half-life facilitates a smooth taper
[23].

Across the six published studies of oral diazepam
loading to treat alcohol withdrawal, 244 patients, including
at least 96 who were experiencing delirium, were treated
with oral diazepam until their symptoms resolved (some of
the patients were in control groups that were treated with
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scheduled fixed doses of diazepam) [34, 65—69]. Diazepam
loading was found to provide rapid relief of symptoms,
reduce seizure incidence, and shorten the course of delir-
ium tremens [23]. Strikingly, the authors of all six studies
uniformly reported that none of the patients experienced
significant adverse effects from the diazepam treatment
(adverse effects were not addressed in the report of a
seventh study of diazepam loading [55]). Together with the
studies that used intravenous diazepam [5, 35, 36], these
studies underscore the efficacy and safety of diazepam for
the treatment of alcohol withdrawal when a symptom-
based approach is used.

5 Elderly Patients and Patients with Liver Disease

In elderly patients and patients with decreased hepatic
function, the elimination half-lives of diazepam and
desmethyldiazepam are prolonged whereas those of lor-
azepam and oxazepam are unchanged [12]. On this basis, it
is frequently asserted that the risk of prolonged over-se-
dation with diazepam treatment is unacceptable in these
patients and that lorazepam or oxazepam should be used
[12]. However, diazepam should be considered the same as
any other drug for which dosing is adjusted based on
patient-specific alterations in pharmacokinetics
[27, 70-72], such as when vancomycin is used in patients
with renal impairment. In fact, when an individualized
symptom-based approach is used to dose diazepam intra-
venously for the treatment of alcohol withdrawal, optimal
dosing is facilitated because diazepam is titrated to a
rapidly achieved and readily apparent clinical response.
Indeed, the authors of a report on diazepam loading com-
mented, “The loading dose method offers a distinct
advantage in the treatment of the elderly and patients with
impaired liver function, since dosing is adjusted according
to individual response, and therefore, the risk of over-
dosage is avoided [34].”

The safety of diazepam in these patients is underscored
by the aforementioned study in which patients with severe
delirium tremens were treated with rapidly repeated doses
of diazepam until calm [5]. More than 75% of the patients
in this study had liver disease, yet no adverse events were
reported despite the patients being treated with a mean total
diazepam dose of over 200 mg. Furthermore, in a study of
51 hospitalized patients with cirrhosis who were treated
with diazepam, only one experienced an adverse event that
was thought to be related to the diazepam (the indication
for diazepam, the nature of the adverse effect, and the
patient’s comorbid conditions and other medications were
not reported) [73]. As long as the approach is symptom-
based, there is no reason to avoid the use of diazepam to
treat alcohol withdrawal in elderly patients and those with
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liver disease, and the advantages of its use in moderate to
severe alcohol withdrawal suggest that it should be the
preferred benzodiazepine for this purpose.

6 Intramuscular Benzodiazepines

Patients undergoing alcohol withdrawal can become
severely agitated and combative. Intramuscular adminis-
tration of benzodiazepines may be necessary in these
instances if intravenous access cannot be obtained or
maintained. The use of an intramuscular benzodiazepine
with a rapid onset of action is essential under these cir-
cumstances. The intramuscular form of chlordiazepoxide is
uniformly slowly absorbed [74, 75], so it should not be
used in the treatment of alcohol withdrawal. The rate of
systemic absorption of intramuscular diazepam is relatively
slow in some patients and is unpredictable, so it should be
avoided [37, 76]. The systemic absorption of intramuscular
lorazepam is rapid and complete in all individuals [77, 78],
but the onset of its activity is somewhat delayed because,
as noted above, it does not cross the blood—brain barrier as
rapidly as more lipophilic benzodiazepines [27-29].

Midazolam is a very short-acting benzodiazepine that is
effective in the treatment of alcohol withdrawal [79-81].
Midazolam is unique among benzodiazepines in that it is
water soluble at the low pH of its carrier, so it is rapidly
absorbed after intramuscular injection, but also crosses the
blood-brain barrier rapidly because it becomes highly
lipophilic at plasma pH [82]. Therefore, intramuscular
midazolam consistently has a rapid onset of action, which
suggests it should be the benzodiazepine of choice for the
treatment of alcohol withdrawal when intravenous access
cannot be obtained and the use of a rapidly acting benzo-
diazepine is indicated. Importantly, however, the duration
of action of midazolam is relatively short, so intravenous
access should be established for the administration of a
longer acting agent once the patient is calmed by the
midazolam.

7 Conclusion

There are clinically meaningful differences in the phar-
macokinetics of the various benzodiazepines. When an
individualized symptom-based approach is used to treat
severe alcohol withdrawal syndrome, the advantages
afforded by the pharmacokinetic profile of diazepam are
self-evident. When dosing is optimized based on its phar-
macokinetics, the use of diazepam should result in a more
rapid and safer control of symptoms and a smoother
withdrawal than is achievable with any of the other ben-
zodiazepines commonly used to treat alcohol withdrawal
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syndrome. Furthermore, there is evidence that the wide-
spread preference for the use of lorazepam or oxazepam
instead of diazepam for the treatment of alcohol with-
drawal in elderly patients and patients with liver disease is
unfounded as long as a symptom-based approach is used,
and diazepam should be preferred because of the advan-
tages it affords. Finally, the one instance in which diaze-
pam should be avoided is when intramuscular
administration is necessary because of its unpre-
dictable systemic absorption—either lorazepam or, when
rapid control of symptoms is required, midazolam should
be used.
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