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Benzodiazepines are useful in the management of various symptoms encountered in palliative care.
Tolerance and dependence are unlikely to be a problem when used for #4 weeks. However, other undesirable effects include drowsiness, falls, and memory and cognitive impairment. Thus, appropriate
caution and monitoring is required, particularly for those at greater risk, e.g., the elderly and frail
patients.
Indications: Authorized indications vary between products; consult the manufacturers’ PIs for details;
they include insomnia; anxiety and panic disorder; seizures; myoclonus; skeletal muscle spasm; alcohol
withdrawal. Off-label indications include: ydrug-induced movement disorders; yrestless legs syndrome;
yacute psychotic agitation; yterminal agitation; yneuropathic pain; ynausea and vomiting; yintractable
pruritus; yintractable hiccup.
Contraindications: Unless in the imminently dying: acute severe pulmonary insufficiency, untreated
sleep apnea syndrome, severe liver disease, myasthenia gravis. Also see individual PIs.
Pharmacology
GABA is the major inhibitory neurotransmitter of the nervous system. Several drug classes enhance its
action (GABAmimetics):
 GABAA modulators: benzodiazepines, non-benzodiazepine hypnotics (‘Z’ drugs, e.g., zopiclone), barbiturates, some general anesthetics (e.g., propofol), alcohol
 GABAB agonists: baclofen
 inhibitors of GABA transaminase (e.g., vigabatrin) or re-uptake (e.g., tiagibine).1
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The GABAA receptor is a chloride channel formed by 5 subunits comprising varying subtypes
(Fig. 1) GABAA modulators bind to sites distinct from GABA itself (allosteric modulation), increasing
the receptor’s affinity for GABA (benzodiazepines) or prolonging channel opening (barbiturates).2
The a subunit of the GABAA receptor, of which there are six subtypes, is the predominant determinant of benzodiazepine affinity and function (Table 1). In an attempt to improve efficacy and/or
tolerability, more selective a-modulators are under investigation, e.g., a2-selective non-sedating
anxiolytics.3

Fig. 1. Structure of the GABAA receptor.
a. the binding sites for barbiturates, ethanol, neurosteroids and other allosteric modulators are less well

characterized
b. the central chloride channel is opened by the concurrent binding of 2 GABA molecules.

Table 1
GABAA a-subunit Subtypes and Relative Activity of Selected GABAmimetics3-8
Alpha Subunit Subtype
Function
Clonazepam
Diazepam
Flunitrazepam
Midazolam
Zaleplonc
Zolpidemc
Zopiclone
Pentobarbital
Ethanold

1
Sleep
Anti-epilepsisb

2
Anxiolysis
Anti-epilepsisb

þþ
þþ
þþ
þþ
þþ
þþ
þþ
þþ
þ

þþ
þþ
þþ
þþ/þ
þþ/þ
þþ
þþ
þ

3
Anti-epilepsisb

4a
Anti-epilepsisb

þþ
þþ
þþ
þþ
þþ/þ
þþ/þ
/þc
þþ
þ







þþ
þþ

5
Amnesia
þþ
þþ
þþ
þþ/þ

þ
þþ
þ

6a







Activity: þþ high, þ low,  negligible or none; blank ¼ no data.
a
Benzodiazepines do not bind to a4- and a6-subunits, or to receptors lacking a and g subunits (benzodiazepine-insensitive GABAA receptors).
b
Relative importance of subunits varies with different seizure models.
c
a Subunit affinity varies with different b and g subunit configurations. Prior to cloning, GABAA classifications encompassed more than one subunit
configuration which may account for earlier conflicting affinity data.
d
Tonic a4(d) mediated inhibition predominates at lower doses whereas synaptic (a 1, 2 and 3) effects are responsible for severe intoxication. Ethanol
also enhances release of GABA and GABAmimetic neurosteroids.

The sedative effects of benzodiazepines (and Z-drugs) probably result from the inhibition of the
wakefulness-promoting system.9,10 Their anxiolytic effects result from a2-GABAA receptor agonism in
the “fear circuits” which are co-ordinated by the amygdala.11
Although GABA antagonists might be expected to improve wakefulness or memory, the use of nonselective GABAA antagonists is precluded by anxiogenic and pro-seizure properties. However, the
memory-enhancing properties of a5-selective inverse agonists are being investigated. Endogenous ligands
for the benzodiazepine binding site include peptide and neurosteroid molecules, but their physiological
function is not yet understood.
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Most benzodiazepines are well absorbed, widely distributed and metabolized before being eliminated.
Their receptor profiles are similar (Table 1) but their potency and half-lives differ (Table 2). Their varied
metabolic pathways affect their pharmacogenetic profiles and drug interactions (see individual Prescribing Information for more details). Lorazepam is sometimes given SL, generally when a rapid onset of effect is required and/or the patient cannot reliably swallow tablets. However, ease of dissolution varies
between brands and probably explains why one pharmacokinetic study suggested more rapid absorption
SL than PO, but others found no difference.12-15 Thus, the specific SL product should be used (Canada,
but not USA, UK), or the most soluble PO alternative. Use of lorazepam 2mg/mL solution is another
option in the USA (not UK), but is more expensive.
Table 2
Pharmacokinetics of Selected Benzodiazepines and Related Drugs; PO Unless Stated Otherwise.16-20
Drug
Alprazolam
Clonazepam
Clobazam
Diazepam
Lorazepam
Midazolam
Oxazepam
Temazepam
Zaleplon
Zolpidem
Zopiclone

Bioavailability PO (%)
$90a
>80
85
>90
65e85 (PR)
90
40
95 (SC)
85 (Buccal)
$90a
$90a
30d
70
75

Tmax (h)
1e2
1e4
0.5e4
0.5e1.5
#0.5 (PR)
2.5
2.5 (SL)
0.5e1
0.5 (SC)
#0.5 (Buccal)
1e5
1
1.5
1.5
1.5

Plasma Half-life (h)

Metabolism

12e15
20e40
35; (80)b

CYP3A4
Multiple non-P450 pathwaysb
CYP3A4b; metabolite inactivated
by CYP2C19
Multiple P450 pathwaysb

25e50; (#200)b
10e20
1e4c; (1)b
6e20
8e15
1
2
3.5

Non-P450 glucuronidation
CYP3A4b
Non-P450 glucuronidation
Non-P450 glucuronidation
CYP3A4 and non-P450 oxidation
CYP3A4 and CYP1A2
CYP3A4b

a

Estimated.
Active metabolite(s).
Up to 24h when given by CIVI in critical care.
d
Well absorbed but undergoes extensive first pass hepatic metabolism.
b
c

Cautions
Benzodiazepines with long half-lives accumulate when given repeatedly and undesirable effects may manifest only after several days or weeks. Caution is required in mildemoderate hepatic impairment and renal
impairment. Because their central depressant effect can depress respiration, caution is required in
chronic respiratory disease.
Benzodiazepines can cause physical and psychological dependence. Patients with a history of substance
abuse should be monitored closely. If long-term treatment is discontinued, taper gradually to avoid withdrawal symptoms, e.g., by one-eighth of the daily dose every 2 weeks. Peak-trough variability can be sufficient to cause withdrawal symptoms when tapering short-acting benzodiazepines; consider switching
to an alternative with a longer half-life.
Benzodiazepines are generally safer in overdose than barbiturates and tricyclic antidepressants. However, fatal iatrogenic overdoses of midazolam have occurred. Thus, in the USA, prescribers of midazolam
may be required to have additional accreditation in conscious sedation; in the UK, regulators recommend
that flumazenil is available for emergency use wherever midazolam is used clinically.21
Drug Interactions
For full list, see manufacturer’s Prescribing Information
Most clinically relevant interactions arise from hepatic enzyme induction or inhibition or additive effects with other CNS depressants, e.g., alcohol, opioids.
The metabolism of many benzodiazepines is mostly CYP3A4 dependent (Table 2) and plasma concentrations may be decreased or increased to a clinically relevant degree by CYP3A4 inducers (e.g., carbamazepine) or inhibitors (e.g., ketoconazole, erythromycin) respectively. For example, plasma levels of
midazolam can be 8 times higher following the addition of a CYP3A4 inhibitor.22

958

Howard et al.

Vol. 47 No. 5 May 2014

Undesirable Effects
For full list, see manufacturer’s Prescribing Information
Dose-dependent drowsiness, impaired psychomotor skills (e.g., impaired driving ability), cognitive
impairment, hypotonia (manifesting as unsteadiness/ataxia) with an increased (almost double) risk of
femoral fracture in the elderly.23
Paradoxical arousal, agitation and aggression can occur in <10%; risk factors include high-trait anxiety,
borderline personality disorder and alcohol misuse.24-26
Less commonly, complex actions while apparently asleep (e.g., driving, eating, cooking, conversations)
occur both with benzodiazepines and Z-drugs.27
The incidence of dementia is w50% higher among users of benzodiazepines.28 This may reflect their
use for the prodromal sleep disturbance and anxiety which commonly precedes a diagnosis of dementia.29,30 Neither a causal link nor a persistent risk beyond cessation of benzodiazepines has been
established.
Use of Benzodiazepines in Palliative Care
Choice of benzodiazepine depends on several factors, including availability, route of administration, halflife and cost. In the USA, the main benzodiazepines used in palliative care include clonazepam, diazepam, lorazepam, midazolam and temazepam. Alprazolam is also in common general use, driven, in
part, by the previously high cost of lorazepam. However, a large price differential no longer exists. It
has been suggested that compared with other benzodiazepines, alprazolam is relatively more toxic in overdose,31 leading some clinicians to advise against its use.
Insomnia
Initial treatment includes:
 correcting contributory factors if possible:
➢ pain
➢ delirium
➢ depression
➢ obstructive sleep apnea
 non-drug measures.32-36
Where drug treatment is required, use a short-half-life benzodiazepine or a Z-drug, ideally for <4 weeks;
their efficacy is comparable:
 midazolam (half-life 1e4h) 2.5e5mg PO (not UK) at bedtime or
 zopiclone (half-life 3.5h) 7.5mg PO at bedtime (3.75mg initially if elderly or frail) or
 temazepam (half-life 8e15h) 10e30mg PO at bedtime.
Indirect comparisons find fewer (mostly minor) undesirable effects with Z-drugs.37 This may reflect
their shorter half-lives (except for midazolam). The clinical relevance of their greater a-subunit subtype selectivity (see above) is questionable because many undesirable effects are direct consequences
of sedation.
A meta-analysis confirmed that, in people >60 years of age, benzodiazepines and Z-drugs had an NNT
of 13 but an NNH of 6.38 The undesirable effects were cognitive impairment, day-time drowsiness, ataxia
and falls. Even low doses of short half-life benzodiazepines increase the risk of falls.39 Alternatives include
sedating antidepressants (e.g., doxepin, mirtazapine, trazodone)40 and melatonin.41,42
Anxiety and Panic Disorder
The efficacy of cognitive behavioral and drug therapy is comparable.43 Drug treatment is tailored to the
likely duration of use:
 benzodiazepine, if prognosis is <2e4 weeks, e.g., diazepam 2e10mg at bedtime, lorazepam 0.5e1mg
b.i.d.
 SSRI ( a benzodiazepine initially), if prognosis is >2e4 weeks.
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Pregabalin also acts quickly but it is generally reserved for patients not responding to antidepressants.
Supporting trials are mostly confined to generalized anxiety disorder and response rates appear lower
than for SSRIs and benzodiazepines.44,45
Depression
Benzodiazepines lack an antidepressant effect and are not routinely indicated in the management of
depression.46 However, their initial short-term use (<4 weeks) may be helpful when there is associated
severe anxiety.
Acute Psychotic Agitation
Lorazepam is as effective as haloperidol 5mg every 30min in initially calming the patient:47
 lorazepam 2mg PO/IM every 30min until the patient is settled.
Terminal Agitation
 start with midazolam 2.5e10mg SC p.r.n. and 10mg/24h CSCI
 if necessary, increase both the as needed dose and CSCI until the patient is settled (commonly
10e60mg/24h CSCI, with #240mg/24h reported on occasion)
 however, if midazolam is poorly effective, or if >30mg/24h needed, consider adding an antipsychotic
(e.g., haloperidol or levomepromazine (not USA))
 if midazolam plus an antipsychotic are poorly effective despite titration, consider switching to phenobarbital or propofol.
Breathlessness
Benzodiazepines do not relieve breathlessness per se48 but anxiolytics do have a role when anxiety exacerbates breathlessness. Either a benzodiazepine or an SSRI is used depending on prognosis (see above).
In the last days of life, for patients with distressing breathlessness at rest, the combined use of an opioid
with a benzodiazepine is more effective than either alone.49
Seizures
Benzodiazepines are first line treatments for acute seizures, including status epilepticus. However, their
long-term use is hampered by the development of tolerance; thus they are used only for epilepsy refractory to other measures.
Acute treatment50
 lorazepam 4mg IV over 2min or
 midazolam 10mg IV over 2min or SC/buccal; the injection can be given buccally in status epilepticus.
If necessary, give two more doses at 10min intervals.51
Particularly in children, buccal midazolam has mostly rendered the use of rectal diazepam obsolete.52
Chronic treatment refractory to conventional anti-epileptic drugs
 start with clonazepam 500micrograme1mg PO at bedtime
 if necessary, increase by 500microgram every 3e5 days up to 2e4mg, occasionally more
 doses above 2mg can be divided, e.g., 2mg at bedtime and 1mg each morning.
End of life care
 midazolam 10mg SC p.r.n. and 20e30mg/24h CSCI.
Alternative SC anti-epileptics include phenobarbital,53 sodium valproate54 and levetiracetam.55
Myoclonus
Treat the underlying cause if possible:
 drug-related, e.g., opioids, gabapentin or pregabalin: consider dose reduction or switching to an alternative
 metabolic disturbance, e.g., hyponatremia, uremia.
Otherwise, a benzodiazepine should be used, e.g.:
 clonazepam 0.5mg PO at bedtime or
 midazolam 5mg SC stat and 10mg/24h CSCI in moribund patients.
If necessary, give as needed doses and consider increasing the regular dose.
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Restless Legs Syndrome
Clonazepam is an option for selected patients with restless legs syndrome when first-line options (e.g.,
rotigotine, ropinirole) are ineffective or inappropriate. Gabapentin and pregabalin are alternatives.
Iron supplementation may be effective in those with iron deficiency.56,57
Drug-induced Movement Disorders
Acute movement disorders. Reduce or stop the causal drug if possible. Otherwise, switch to an alternative with
a lower risk of extrapyramidal reactions, (e.g., metoclopramide / domperidone, haloperidol / quetiapine).58 If symptoms are causing distress, give an antimuscarinic, e.g., procyclidine; if latter ineffective or
contraindicated, RCTs indicate a possible role for benzodiazepines in acute akathisia and dystonia:
 clonazepam 0.5e1mg/24h PO, increased if necessary to 2.5mg/24h59 or
 diazepam 5mg IV.60
Tardive dyskinesia. Reduce, stop or switch the causal drug as above and seek specialist advice. No symptomatic treatment has been found consistently effective. Small RCTs have found clonazepam (mean daily
dose 5mg) of modest benefit, but diazepam and alprazolam both ineffective.58,61
Neuropathic Pain
Clonazepam is reported to improve both cancer-related and non-cancer neuropathic pain.62-65 Antihyperalgesic properties have been confirmed in healthy volunteers.66 Its anxiolytic and muscle-relaxant
properties and the ability to administer it SC in some countries (not USA, UK), has led to its use in
selected palliative care patients despite the absence of supporting RCTs.67
Skeletal Muscle Spasm
Benzodiazepines are used for the management of pain due to skeletal muscle spasm, e.g., acute low back
pain:68
 diazepam 2e5mg PO at bedtime and as required.
If the anticipated duration of use is $3e4 weeks, to avoid problems associated with the long-term use of
benzodiazepines (see Cautions), some clinicians use baclofen instead. For similar reasons, although benzodiazepines also have been used in the long-term management of spasticity secondary to neurological
disorders, generally alternative skeletal muscle relaxants are preferred, e.g., baclofen, tizanidine. However, there is little evidence to support any one approach over another.69,70
Parenteral benzodiazepines, e.g., midazolam 10mg/24h CSCI, can be used to relieve muscle spasm and
spasticity in the last days of life.
Nausea and Vomiting
Benzodiazepines are effective for chemotherapy-induced71-73 and postoperative74 nausea and vomiting:
 lorazepam 0.5mg SL p.r.n. or
 midazolam 10e20mg/24h CSCI.
Although a specific role for benzodiazepines in anticipatory nausea has been proposed, there is limited
evidence to support this over and above their general antiemetic effect. Alternative approaches to anticipatory nausea include relaxation, hypnosis and other psychological approaches.75,76
Alcohol Withdrawal
Benzodiazepines reduce withdrawal symptoms, particularly seizures.77 The choice is as for seizures (see
above) with dose and route dependent on severity of withdrawal syndrome.78,79
Pruritus
Benzodiazepines are not consistently effective for pruritus.80-82 Their place, if any, in patients refractory to
usual measures83 is uncertain.
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Hiccup
Midazolam is reported to improve hiccup refractory to various other approaches, e.g., metoclopramide,
haloperidol, chlorpromazine, simethicone, baclofen, alone or in combination.84,85
Switching Between Benzodiazepines
Dose conversion is not straightforward and switching is best avoided when possible. However, when necessary, use the dose equivalence table to provide a starting point (Table 3). Equivalent doses are always approximations, and appropriate caution and monitoring is required. Particularly when switching at a high
dose, it is prudent to use, say, a 30e40% lower dose than predicted and to ensure that flumazenil or additional benzodiazepine doses are available for p.r.n. use.
When converting from PO diazepam to SC midazolam, the dose should be halved (e.g. diazepam 5mg
PO / midazolam 2.5mg SC).86,87 However, PO, they are similar in potency because the bio-availability of
midazolam is about half that of diazepam (Table 2).
Table 3
Approximate Equivalent PO Anxiolytic-Sedative Doses88-91
Drug

Dose (PO)

Alprazolam
Chlordiazepoxide
Clonazepam
Diazepam
Lorazepam
Midazolam
Nitrazepam
Oxazepam
Temazepam

0.5mg
15mg
250microgram
5mg
500microgram
5mg
5mg
15mg
10mg

Abbreviations
y
b.i.d.
CNS
CSCI
CYP
GABA
IM
IV
NNH

Off-label use
Bis in die, twice daily
Central nervous system
Continuous subcutaneous infusion
Cytochrome P450
Gamma-aminobutyric acid
Intramuscular
Intravenous
Number needed to harm
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