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I. Introduction
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zolpidem

• Zolpidem is a sedative used to treat patients with 
insomnia characterized by difficulties with sleep 
initiation.

• Mechanism of action:
• Binding to GABAA receptor -> enhances GABAergic inhibition 

of neurotransmission in the CNS

• Actions: sleep latency shortened, prolongs sleep time

• PK characteristics
• rapid absorption (Tmax ~2 hrs)
• absolute BA 70%
• Half-life 2~3 hrs
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II. PK(Pharmacokinetics) of zolpidem
in elderly
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First approval of zolpidem in 1992
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Zolpidem case

2007 label 2014 label
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Ⅲ. PD(Pharmacodynamics) of zolpidem 
in elderly
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• Scharf et al (199 la)
• no clinically significant rebound insomnia was detected, and no consistent effects on 

memory, performance or alertness were observed the morning after drug intake.

• Kurtz et al (1991), Rhodes et al (1990) and Fairweather et al (1992), 4-7 
days treatment

• the absence of day-time cognitive impairment and of nocturnal respiratory disturbances 
with zolpidem 5 mg or 10 mg/day

• Emeriau et al (1988), Ochs et al (1992), Shaw et al (1992) and Roger et al 
(1993), 3-4 weeks treatment

• adverse events were reported in about 10% of the patients. CNS effects (eg drowsiness or 
headache) were less with zolpidem than with temazepam or triazolam (Ochs et al, 1992).
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Systematic review of zolpidem in elderly

1) the efficacy and/or effectiveness to treat sleep 
disorders in older adults and 

2) the safety (adverse events, rebound insomnia, residual, 
dependence, tolerance and abstinence effects) of 
zolpidem use to be used by older adults.
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Systematic review of zolpidem in elderly

• Outcomes evaluated
• sleep latency (SL), total sleep time (TST), sleep efficiency (SE), 

wake after sleep onset (WASO), the number of nocturnal 
awakenings and global subjective assessments of sleep quality 
(SQ)
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Results of systematic review

• 32 articles
• Efficacy and/or effectiveness – 16 studies
• Safety – 27 studies
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Efficacy and/or effectiveness

• Sleep latency
• Polysomnography

– Primary insomnia (2 studies)
• Reduction ranging from 5 to 15 min in SL associated with zolpidem 

administration, even with different formulations and doses.
– Healthy elderly without insomnia (2 studies)

• a significant reduction of 10 up to 28 min in objective SL was also 
observed at all evaluated doses (5 to 20 mg/night).

• Subjective questionnaire
– Primary insomnia without comorbidities (5 studies)

• Significant reduction in subjective SL at all doses
• Only one study found no significant differences in SL estimates

• Overall, significant decreases in both objectively measured and 
subjectively reported sleep latency
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Efficacy and/or effectiveness

• Total sleep time
• Subjective and objective measurement (8 studies)

– General significant increase in TST under zolpidem IR use at 
doses of 5-20mg (gain of 26 to 110 min objectively and 24 to 
138 min subjectively)

• Perception of the nursing staff and prescribers
– Significantly higher TST for various doses, gains of 24 up to 138 

min.

• In summary, the available evidence support an increase in 
sleep duration 
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Efficacy and/or effectiveness

• Sleep efficiency
• Polysomnography (5 studies)

– Statistically significant increases ranging from 0.07% up to 22% in SE, 
with an average 8.3% increase 

• Nocturnal awakenings (9 studies)
• Fewer counts of nocturnal awakenings per night (7 studies)

• Wake after sleep onset (7 studies)
• Reduction in WASO

• Sleep quality (15studies)
• Significant improvement was observed
• Two studies described unclear or inconsistent patterns of 

improvement
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safety

• Risk of falls and fracture (6 studies)
• Exposure information

– Kajiwara et al. 2016 – both dosage and days of exposure
– 4 studies – exposure
– 1 study – no information

• Kajiwara et al., 261 elderly individuals >80 years of age
– Most frequent AE decreased balance and/or occurrence of falls (1.8%) 

and morning drowsiness (1.3%)
• Kang et al., significantly increased the risk of fracture in the 

elderly 
– Adjusted OR = 1.72 (95% CI 1.37-2.16 )

• Wang et al., 
– significant increase in the risk of hip fracture (aOR=1.95; 95% CI=1.09 

-3.51)
• Berry et al. 

– Increased risk of hip fracture (OR= 1.66; 95% CI = 1.45 -1.90)
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safety

• Cognitive and/or psychomotor changes (11 studies)
• 7 studies minimal psychometric and/or psychomotor performance 

during nighttime awakenings and/or morning residual effect
• 2 studies, healthy elderly

– Clinically significant balance and cognitive impairments upon 
awakening after short-term (1 to 3d) treatment.

• 1 study, changes in mental status
• 1 study (retrospective population-based case-control study) 

– Significant association between isolated use of zolpidem and risk for 
dementia in this age strata (aOR=1.33;95% CI=1.24 -1.41)

• Rebound insomnia (7 studies)
• 4 studies (long-term treatment)

– No shown insomnia rebound insomnia
• 3 studies (short-term treatment)

– No studies identified higher rebound insomnia 
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• Summary
• efficacy and effectiveness in the elderly, evidence tends to 

suggest improved sleep parameters with short term use, 
notably in SL, TST, SE and WASO along with bettered 
perception of SQ, possibly by helping sleep onset and 
continuance at all studied doses and formulations. 

• its prescription should take into account the possible risk of 
fractures, cognitive impairment and dependence.

• In addition, there is limited evidence of the effects of zolpidem 
on architecture, and the risk of adverse events over long time 
periods (years), which should be further documented
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Ⅲ. Other Z-drugs
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Z-drugs

Z-drug
Dose Dose

for elderly Effects on sleep Adverse effects Formulations

Zopiclone
(Eszopiclone)

7.5mg 3.75mg sleep-onset latency
Sleep maintenance

Headache, unpleas
ant taste, dizziness, 

dry mouth
Oral tablet

Zolpidem

10 mg 5 mg sleep-onset latency

Headache, dry mou
th, dizziness, halluc
inations, delirium, n

ausea, vomiting.

Immediate-relea
se tablet

Controlled-relea
se (CR) tablet

Sublingual tablet
Oral spray mist

Zaleplon

5/10 mg 5 mg sleep-onset latency

Headache, vomitin
g, abdominal pain, r
hinitis, dizziness, C
NS-depressant effe

cts.

Sonata capsules 
(5mg and 10mg)
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