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ABSTRACT

Objective: US demographic trends show an increasing proportion
of adults aged > 65 years old, approximately 1 million of whom are
living with an opioid use disorder (OUD). OUD may be particularly
problematic in this age group due to age-related pain syndromes
and comorbidities that increase the risk of side effects, overdose,
and death. The objective of this review was to assess the safety
and efficacy of medications for OUD (MOUD) in the elderly.

Data Sources: A systematic search of the literature in PubMed,
CINAHL, MEDLINE, Embase, and Cochrane Library databases

was conducted from January 1992 through October 2021.The
following terms were used: elderly, older adults, opioid use disorder,
opioid dependence, buprenorphine, methadone, and medication-
assisted treatment.

Study Selection: The search yielded 633 results. After following
PRISMA guidelines and careful manual exclusion, 13 studies
were selected for the review. No studies examining use of
buprenorphine were identified for MOUD.

Results: The application of methadone for MOUD in the elderly
shows that use is limited by preexisting conditions such as cardiac
conduction abnormalities, which are more prevalent in the elderly
than in the general population. Buprenorphine and naltrexone
have been documented to have fewer interactions and potentially
lethal adverse effects compared to methadone.

Conclusion: Future studies should focus on the application of
buprenorphine or naltrexone for MOUD in the elderly.
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F or much of the past century, the US economy has been
dominated by the demands of the disproportionately
large baby boomer generation (born between 1946 and 1964)
as they moved through life. The needs of the baby boomers
have set the benchmark for economic activity, innovation,
and development as they began work, married, and raised
their families. Today, as these individuals increasingly reach
retirement age, the social, medical, and economic effects of
aging have come into focus as services shift to address the
demands for health care, elder care, medical devices, and
related industries among this cohort. This change in focus
intersects with the ongoing opioid use epidemic, raising new
questions about the use of opioid medications in elderly
patients and how to manage opioid use disorder (OUD) in
an aging population.

The effects of aging impact all organ systems by
affecting physiologic responsiveness, metabolism, and body
composition, among other changes.! Demographic trends
in the United States show an increasing proportion of adults
aged > 65 years with OUD. Studies®> * have shown that many
individuals who struggle with OUD have increasing life
expectancies that sometimes surpass 65 years of age. Factors
that may influence this trend are increased life expectancy
in the general population, increased access to health care,
increased recognition of OUD in this population, increased
medication-assisted treatment services for OUD, and
increased acceptance of harm reduction strategies in health
care.*?

Aging adults undergo many physiologic changes that make
them more susceptible to organ injury, among other risks.
With advancing age, the use and abuse of substances can alter
neurotransmitter sensitivity in the brain, increasing the risk
of neurotoxicity.! In individuals requiring chronic medical
treatment, illicit drug use may also exacerbate preexisting
medical conditions in the form of interactions between
prescribed medications and abused substances.® Aging
alters opioid pharmacokinetics by altering body composition
and organ function. Changes in body composition associated
with aging include an increase in adipose tissue, a decrease
in lean body mass, and a decrease in total body water, which
directly affect the distribution of drugs. As a result, lipophilic
drugs tend to have a greater volume of distribution and take
more time to be excreted from the body.” Alterations in
organ function and reductions in hepatic and renal blood
flow volumes also affect the metabolism and excretion of
chemicals. Altered organ function may affect the rate of phase
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Clinical Points

B US demographic trends show an increasing proportion of
adults aged > 65 years, with close to 1 million individuals in
this group living with opioid use disorder (OUD).

B QUD is complicated to treat in older adults due to age-
related pain syndromes and comorbidities that increase the
risk of side effects, overdose, and death.

B Buprenorphine and naltrexone have been documented
to have fewer interactions and potentially lethal adverse
effects compared to methadone for OUD.

I reactions like oxidation, hydroxylation, and dealkylation,
impairing the metabolism of drugs.® Age-related reductions
in renal blood flow and glomerular filtration rate also
impair the elimination of drugs.® This is particularly
significant when considering renally cleared opioids such
as morphine and hydromorphone, for which a decrease
in glomerular filtration rate can lead to more significant
concentrations, thereby amplifying the risk and severity
of adverse effects.” Aging also alters pharmacodynamics
via impaired neurotransmitter production and changes in
receptor affinities.’ Because of these pharmacokinetic and
pharmacodynamic changes associated with aging, opioids
should be introduced at a lower dose—
about 30%-50% of the respective dose
given to younger patients.!®!! Advancing
age, concomitant comorbidities, and other

After careful manual exclusion based on our criteria and
following PRISMA guidelines,'® 13 studies"**%!4-22 were
selected for the review (Figure 1).

RESULTS

We found no studies that systematically examined the
use of buprenorphine for OUD in the elderly population,
revealing an unmet medical need for future research (Table
1). Studies!® have shown that elderly adults with OUD
suffer from a larger proportion of psychiatric and medical
conditions compared to the general population. Major
depressive disorder is the most prevalent mood disorder
among elderly patients with concomitant substance use
disorder; posttraumatic stress disorder and generalized
anxiety disorder are the most common anxiety disorders
in this population.* Moderate to severe chronic pain is
commonly present in the elderly compared to younger
patients with OUD (Table 1).!4

In general, only 8%-10% of the total admissions for
elderly patients in the United States are related to substance
use and medications for OUD (MOUD), yet abuse of illicit
and prescribed drugs is higher in this population compared
to the general population.® Statistical data gathered from

Figure 1. Flowchart of the Article Selection Process Based on PRISMA

Guidelines for Systematic Reviews'*

central nervous system depressants are [

Identification of studies via databases and registers? ]

)

reasons for vigilant monitoring in this
subset of the population.

Three medications are approved for
the treatment of OUD in the general
population: methadone, buprenorphine,
and naltrexone.!? All 3 medications bind
to the p-opioid receptor but have varying —J

Identification

Records identified in
- Databases (5)
- Registers (0)

Records removed before screening
| - Duplicate records removed (265)
- All others were screened

intrinsic activity at the receptor: methadone

}

is a full agonist, buprenorphine is a partial
agonist, and naltrexone is an antagonist at

Records screened (368)

Records excluded (0)
(due to limited number of articles)

the receptor.'?

A4

METHODS

We conducted a systematic search of the

Reports sought for retrieval (120)

—| Reports not retrieved (248)

Screening

literature in PubMed, CINAHL, Cochrane

!

Library, Embase, and MEDLINE from
January 1992 through October 2021. The

Reports assessed for eligibility (60) >

Reports excluded (47)
(transdermal buprenorphine,

search terms were elderly, older adults,
opioid use disorder, opioid dependence,
buprenorphine, methadone, and
medication-assisted treatment. The search

[

case reports, case series)

yielded 633 results. Retrospective studies,
randomized controlled trials, prospective
studies, review articles, surveys, and open-
label studies were included in the review.

Included

Studies included in review (13)
Reports of included studies (13)

Studies with transdermal buprenorphine,
case reports, and case series were excluded.

3Consider, if feasible to do so, reporting the number of records identified from each database or
register searched (rather than the total number across all databases/registers).
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Table 1. Studies of Opioid Use Disorder (OUD) in the Elderly

Study

Study Type

Patient Group

Results

Wu and
Blazer' (2014)

Joshi et al®
(2019)
Lofwall et al*
(2008)
Ciceroetal'
(2012)

Han et al'®
(2015)

Fareed et al'®
(2009)

Rosen et al'”
(2008)

Rajaratnam et
al'®(2009)

Rosen et al'®
(2011)

Firoz and
Carlson?
(2004)

Bhatia et al?’
(2015)

Moy et al
(2011)%2

Carew and
Comiskey
(2018)

Review article

Review article

Prospective study;
addiction treatment
services

Self-administered survey

Descriptive analysis of client
data system of New York
State Department of Health

Retrospective study with
chart review

Primary research with
face-to-face interviews;
140 patients in methadone
maintenance programs

Primary research with
random selection using
modified stratified sampling
of current patients

Review article

Primary research

Review article

Systematic review

Review article

Reviewed all SUDs in the elderly

Most studies reviewed were on alcohol,
with a few on drug use disorders
including opioids

With aging, the treatment of OUD is
challenging due to physical impairment,
medical comorbidities, and medications

Compared older (50-66 y) with younger
(25-34 y) patients on MAT-methadone
and LAAM

Primary research looking at physical
and mental health characteristics

2,573 opioid-dependent patients

Pain and psychiatric disorders increased
markedly as age progressed, especially
among those aged >45y

Patients in opioid treatment program
receiving methadone, buprenorphine,
and psychosocial treatment for OUD

91 patients aged =40y enrolled in the
methadone maintenance program

140 patients aged > 50y in the
methadone maintenance program

156 patients attending a methadone
treatment program; adults were defined
asaged =55y

Patients in methadone treatment
programs or heroin users

Reviewed 759 consecutive admissions
to a midwestern methadone
maintenance program in which older
adults were defined as aged =55 y and
younger as<54y

Adults aged >50y
Any intervention given for SUD

Adults aged >50y; any intervention
given for SUD

76 titles were included in the review

Older drug users in methadone programs had more psychiatric
and medical conditions

Lifetime prevalence of nonmedical opioid use in those aged
45-64 y was 3.9% and in those >65 y was 1.1%

Cannabis was the most common illicit drug used in older adults

MOUD is underutilized in the geriatric population

Only 7.9%-9.8% of admissions in older adults were related to
substance use and MOUD

Rates of depression, anxiety, and bipolar disorder are high in
older adults on methadone maintenance

MDD was prevalent in both groups and common in younger
groups

Anxiety disorders were more common in younger groups

The older group started using illicit substances later in life and
had more medical problems

Moderate to severe body pain (70%) in those aged >45 y was
significantly higher than in younger patients
Women had more mental health disorders

Age trends from 1996 to 2012

Patients aged 50-59 y increased from 7.8% to 35.9%

Those aged 60-69 y increased from 1.5% to 12%; those aged
>70y increased from 0.2% to 1.1%

Comorbid alcohol misuse was more likely in older adults
Liver and gastrointestional cancers and diabetes mellitus were
statically significant in older methadone patients

MDD (32.9%) was the most prevalent mental health disorder
PTSD (27.8%) and GAD (29.7%) were the most prevalent anxiety
disorders

Women reported higher levels of depression, agoraphobia, and
panic disorder

Poor physical health was noted in a major share of patients

Longer periods of treatment, less use of heroin, and history of
problem alcohol use were seen in older adults

Inconsistent findings due to scant research on heroin use and
methadone treatment for older adults

Highlighted the need for more research and the need for

a coordinated effort between funders, researchers, and
practitioners

Older patients on methadone maintenance treatment had
similar psychiatric and physical problems when compared to
their younger counterparts

Adults still using heroin accounted for 23.2%

Treatment response among older adults was encouraging
Highlighted the gap in the literature on illicit drug use
treatment for older adults

Evidence that older patients would not have worse outcomes
when compared to younger populations

Older drug users may present for treatment for the first time in
their 50s
The average age of opioid treatment is increasing

Abbreviations: GAD =generalized anxiety disorder, LAAM =levo-alpha-acetyl-methadol, MAT=medication-assisted treatment, MDD = major depressive
disorder, MOUD = medications for OUD, PTSD = posttraumatic stress disorder, SUD = substance use disorder.

1996 to 2012 by the client data system of the New York State
Department of Health show an increase in substance use
for elderly patients. Trends show that in those aged 50-59
years, there was an increase in prevalence from 7.8% to
35.9%, for those aged 60-69 years there was an increase from
1.5% to 12%, and for individuals aged > 70 years, prevalence

increased from 0.2% to 1.1%."

Data also show that in the elderly population, patients
are more likely to obtain opioids from a medical source as
opposed to obtaining them illicitly, such as in the general
population.!* Trends have also shown a decrease in
heroin use since 1996, with a contrasting increase in the
use of opioids in oral formulations. Additionally, it is also

worth noting that nonmedical use of prescription opioids
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(Darvocet, Percocet, Vicodin, hydrocodone) has a higher
past-year prevalence rate than other prescription drugs.!
When considering MOUD in the elderly population,
factors such as physical limitations, stamina, cognitive
impairments, compliance to treatment, living
arrangements, and accessibility to care become important
factors in deciding on the most appropriate medication.?
It can be challenging for older adults to access methadone
clinics because of the added burden of daily commutes
to receive medications. Buprenorphine, a partial agonist,
has fewer withdrawal symptoms and little to no cardiac
conduction effects, making it a more tolerable agent in
the elderly.® When initiating buprenorphine treatment,
there are certain factors to be considered, such as medical
complications that may be more prevalent among the
elderly population, requiring a dedicated examination
and delineation of best practice. With this population,
particular attention should be given to the emergence
of adverse effects that may devolve into life-threatening
complications, such as constipation and bowel obstruction,
vomiting and electrolyte imbalances, and dizziness and
falls. Implementing a gradual dose escalation, as well as
monitoring for medication interactions and fall risk?*-2°
will prove to be essential for the management of MOUD in
this population. Of the available literature, buprenorphine

was shown to be well tolerated in" older patients and
efficacious for pain management with retained functional
capacity.2®?’

CONCLUSION

Statistical trends have shown an increase favoring the use
and abuse of prescription opioids over heroin since 1996 in
the general population. A dramatic increase in opioid use
disorders has been documented during this timeline in
individuals over age 65 years, who are more prone to having
coexisting medical conditions or to developing adverse
effects or complications. Available treatment options for
this population include methadone, buprenorphine, and
naltrexone. A systematic review of studies using methadone
for MOUD in this population shows that application of this
drug is limited by preexisting conditions, such as cardiac
conduction abnormalities, which are more prevalent in this
age group than in the general population. Buprenorphine
has been documented to have less interactions and
potentially lethal adverse effects compared to methadone,
making it a more preferred candidate for MOUD in the
elderly. Future studies in this area should focus on the
application of buprenorphine for MOUD in individuals
aged > 65 years.
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