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Objective

The purpose of this study was to estimate the relative risk of injuries in the elderly related to the use of low, medium and high potency opioids.
Background

In the last 10 years, there has been a dramatic increase in the use of opioid analgesics for non-cancer related pain, as well as an ecologically-related increase in mortality [1,2]. In older adults, use of older opioids, such as propoxyphene, with long half-lives has been shown to increase the risk of fall-related fractures and death and these medications are now considered inappropriate for use. There is little information about the safety of newly marketed lower potency opioids such as oxycodone, although a recent Danish study [3] reported the surprising finding that use of oxycodone had almost double the risk of fractures as its predecessor propoxyphene, even at equivalent doses. 

Methods

We conducted a population-based historical cohort study of 403,339 community-dwelling older adults in Quebec, Canada. Linked health care databases from the Quebec universal health care system were used to construct a complete longitudinal health record for each person, for a baseline period of 2 years, and 1 year of follow-up. The longitudinal record included all prescription drugs dispensed, all medical services and hospitalizations, and mortality. Injuries were  assessed using a previously validated set of procedure codes that included fractures of the upper and lower extremity, hip, pelvis, skull and thorax as well as lacerations and subluxations [4]. Time dependent measures of opioid use by dose were created within three categories: low potency (e.g. oxycodone), intermediate potency (e.g. hydromorphone), and high potency (fentanyl). Cox proportional hazards models were used to estimate the risk of injury with opioid use adjusting for 13 other classes of drugs with CNS side-effects, age, sex, cognitive impairment, past injuries, and gait and balance problems. 

Results

The average age of the study population was 74.9 years, 58.6% were women, 7.1% had treatment for at least one injury in the prior year, and 19.4% had other co-morbidities that would increase the risk of accident-related injury. Overall, 15.3% of the population were prescribed an opioid, the majority of which were codeine combinations (10.8%). Low potency opioids were used at higher than recommended adult doses (Table 1). They were also frequently combined with benzodiazepines and antidepressants. Overall, 14,846 (3.7%) older adults were treated for injuries during follow-up; the majority of which were fractures (58.1%). After adjusting for the concurrent use of these medications, the use of low potency opioids was associated with a 61% increase in the risk of injury. Codeine combinations were used in the highest doses and had the greatest risk of injury followed by oxycodone and codeine.
Table 1 Risk of injury with opioid use adjusting for patient, co-morbidity characteristics and concurrent use of other drugs with CNS side effects
	
	Standardized WHO Dose (SD)
	Hazard
Ratio
	95% Confidence Limits

	Opioids 
	
	
	
	

	Opioid, Low Potency
	1.61(0.94)
	1.36
	1.33
	1.39

	     Codeine Combinations
	1.71 (0.85)
	2.27
	2.21
	2.34

	     Codeine
	1.38 (0.83)
	1.10
	1.03
	1.17

	     Oxycodone
	0.49 (0.81)
	1.19
	1.09
	1.30

	Opioid, Intermediate Potency
	0.67(1.38)
	1.05
	1.02
	1.07

	Opioid, High Potency
	0.39(0.41)
	1.06
	0.77
	1.46


Conclusions

Opioids, particularly codeine combinations are used in high doses, at least 3 times higher than what is recommended for older persons. Dose-related side-effects are likely the main reason for an increased risk of injury in older persons using low potency opioids as well as the concurrent use of other sedating medication. 
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