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ABSTRACT

Opioids are required by a majority of patients with
advanced cancer. Oncologists and palliative care clinicians
are faced with the challenge of safely prescribing opioids in
the current environment of an opioid crisis. Many patients
with cancer use opioids unsafely, store them in unsecure
locations, and do not dispose of unused opioids, leading to
increased availability of these opioids for others to misuse.
More than 50% of people who misuse opioids obtain

the drugs from a friend or relative with or without their con-
sent. Patient and provider education has been shown to
improve safe opioid use, promote secure storage, and also
increase disposal of unused opioids safely in drug take-back
programs that are now widely available. This article high-
lights the importance of patient education and cautious
opioid prescribing in patients with cancer. The Oncologist
2019;24:1410–1415

Implications for Practice: The current opioid crisis makes it challenging to effectively manage cancer pain. Providers play a
prominent role in minimizing opioid misuse. Cautious prescribing with limits enforced on the quantity of opioids prescribed,
close follow-up, and consistent and frequent provision of opioid education are a must. Evidence points to the impact of
patient education in promoting safety around opioid use. Most people who misuse prescription opioids obtain them from
family or friends. Storing opioids in the open or not disposing of unused opioids increases the availability of these opioids
for misuse by others. The importance of not sharing, always locking up, and disposing of unused and expired opioids must
be highlighted as part of the opioid education that must be delivered every time that opioids are prescribed. Information
about local drug take-back programs may also help increase disposal of unused opioids.

INTRODUCTION

It is estimated that more than 11.1 million people misused
prescription opioids in the past year [1]. Patients with
advanced cancer require opioids to treat their pain and
improve their quality of life. It is estimated that up to 90%
of patients with advanced cancer experience pain, and opi-
oids are the preferred drugs to treat the pain [2–4]. The
current opioid crisis makes it important that providers pre-
scribing opioids are taking the necessary precautions and
participating in patient education to help minimize misuse
and sharing of the opioids they prescribe. This is especially
important because the majority of the abused prescription
opioids are prescribed to friends and acquaintances of
those that abuse them [1]. Patients with cancer are also at
risk for improper use of opioids along with patients with
chronic pain [5]. The adoption of safe practices associated
with opioid use was observed after education of these

patients, which further shows the need for consistent
patient education [6]. The purpose of this narrative review
is to highlight the challenges faced by providers amid the
opioid crisis situation. We also suggest simple solutions,
such as patient education, which may increase safe opioid
use, storage, and disposal of unused opioids and thereby
may minimize the abuse of patients’ opioids by others.

BRIEF SUMMARY OF THE OPIOID CRISIS

Prescribing opioids safely in the current environment of opi-
oid crisis has increasingly become challenging. The 2017
National Survey on Drug Use and Health (NSDUH) for
national indicators of substance use and mental health rev-
ealed that 30.5 million people in the U.S. used an illicit drug
in the past 30 days and among those 3.2 million were
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current misusers of prescription opioids [1]. The Surgeon
General in 2016 made a call to action to end the opioid epi-
demic, urging providers nationwide to join him in this mis-
sion [7]. Recognizing the need to minimize prescription
opioid abuse, the U.S. Food and Drug Administration (FDA)
introduced the Risk Evaluation and Mitigation Strategy for
extended-release and long-acting opioids [8]. Around the
same time, the Centers for Disease Control and Prevention
(CDC) released guidelines for prescribing opioids for chronic
pain, with a primary goal to help improve the safety and
effectiveness of opioid therapy for chronic pain [9, 10].
Recent public opinion polls reveal that 81% of those polled
perceived addiction to prescription opioids to be a major
problem or a national emergency and 63% believed that
addiction to prescribed drugs has increased in the past year.
Among those polled, 47% believe that medical and mental
health community bear the most responsibility for fighting
the problem of addiction to prescription pain medications
and 33% feel physicians who inappropriately prescribe opi-
oids are mainly responsible for the current opioid crisis [11].
In a national survey designed using probability and address-
based sampling to come up with a national representation of
U.S. adults with recent opioid prescription, 21% of the 1,032
surveyed reported sharing their pain medications with others
[12]. The primary reason for sharing was reported as helping
to manage pain in others (73%). Approximately 20% said
they would likely allow relatives or friends to use their pain
medications in the future. Equally alarming was the NSDUH
report that more than 50% of people who abused prescrip-
tion painkillers obtained them from friends or relatives [1].
The previously mentioned national survey also revealed that
only 9% of the 1,032 surveyed locked up their pain medica-
tions, more than half expected to have leftover medications
after their pain improved, and a majority would keep rather
than dispose of the opioids in case the need arises to take
them again in the future. Almost half did not receive educa-
tion about safe storage or disposal of opioids [12].

ISSUES REGARDING OPIOID USE, STORAGE, AND DISPOSAL

Improper opioid use, unsecure opioid storage, and lack of
appropriate disposal of unused or expired opioids increase
the availability of these medications for others to abuse and
are major contributors to the current opioid crisis in the
U.S. [13]. Of 191 Veterans Administration patients who
received one or more opioid prescription in past year, only
6% disposed of unused opioids, 65% saved unused opioids,
and 34% engaged in sharing or diversion at least once,
mostly involving a family member or friend [14, 15]. Opioids
are frequently prescribed in the emergency rooms for
patients complaining of pain. In a 2012 study, none of the
20 patients surveyed stored opioids in a locked container or
cabinet, and only 1 patient disposed of the opioids [16]. In a
public poll, 64% believed that encouraging people to dispose
of extra pain medications is an effective strategy to prevent
opioid abuse [11]. Postoperative patients also have a high
incidence of unsafe opioid related behaviors. In a survey of
postoperative patients, 67% of patients had leftover pain
medications, and 92% did not receive education regarding
proper disposal [17]. Another study showed that in the

postoperative period, higher quantity of opioid prescribed is
associated with higher patient-reported opioid consumption
[18]. Not surprisingly, in a recent public poll, 45% believed
that limiting the amount of prescribed opioids to a 7-day
supply or less would be helpful in decreasing opioid abuse
and misuse [11]. Another systematic review indicated that
more than half of opioid tablets were unused after discharge
in the postoperative period. A third of the patients had
unused opioids at home and stored the opioids in unsecured
locations. A vast majority of postoperative opioids go
unused, not locked up, and undisposed of [19–21]. Many
households with children reported unsafe storage of opioids
that are prescribed to the parent [22]. Young children of
mothers prescribed opioids are at increased risk of overdose
[23]. Secure storage of opioids is important in all households
and especially in those with young children or pets.

PATIENTS WITH CANCER

Patients with cancer often need opioid rotation from one
opioid to another to help relieve uncontrolled pain or to help
treat opioid-induced neurotoxicity [5]. Approximately 30% of
all patients with cancer on opioids will undergo opioid rota-
tion [5]. Development of tolerance to opioids, disease pro-
gression, and changes in the tumor burden are all reasons
for patients with cancer to frequently undergo opioid titra-
tion. Titration in opioid doses and opioid rotation can result
in patients possessing a large amount of unused or expired
opioids at home. Unfortunately, patients with cancer are also
at risk for improper use, unsafe storage, and not disposing of
unused opioids. Among 300 outpatients with cancer that our
group surveyed, only 9% locked their opioids, 9% shared
their opioids with others, 17% reported losing their opioids,
74% were unaware of proper opioid disposal methods, and
46% had unused opioids at home [24]. The same survey
showed that patients who had a history of alcoholism identi-
fied by positive scores on the Cut-down, Annoyed, Guilty,
Eye-opener (CAGE) questionnaire and those with a history of
illicit drug use or smoking were more likely to lock their opi-
oids. Patients with a positive CAGE score and those with a
history of illicit drug use were also more likely to share or
lose their opioids [24]. Approximately 20% of patients with
cancer also have a positive CAGE score and are more likely
to indulge in inappropriate opioid escalation and abuse [25].
A special consideration for education, vigilance, and frequent
follow-up must be made for such patients.

In another study by our group, 36% of patients with can-
cer on opioids presenting to the emergency department of a
comprehensive cancer hospital stored opioids in the open,
and only 15% locked up their opioids [26]. A large majority of
the patients surveyed were willing to use a lockbox if given
one. These patients who were in favor of lockboxes were also
more likely to keep their opioids locked up. Patients who
reported that others had asked them for their pain medica-
tions were also more likely to keep their opioids locked
up. About 12% either shared or lost their opioids. Surprisingly,
patients who received more pills than needed were more
likely to share or lose their opioids. A large proportion (78%)
were unaware of safe opioid disposal practices, and 67% had
unused opioids at home. Overall, 77% either shared their
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opioids, lost them, stored opioids unsafely, or possessed
unused opioids at home [26]. Even hospices are not immune
to drug abuse and diversion among their patients and their
families. A study revealed that abuse and diversions were
fairly common in the hospice setting [27].

CURRENT GUIDELINES FOR STORAGE AND DISPOSAL

The FDA and the Department of Justice Drug Enforcement
Administration (DEA) have uniform guidelines regarding
using, storing, and disposing of opioids [28, 29]. They strongly
recommend locking up opioid medications, keeping them
out of sight, and not sharing with others [30]. The FDA recom-
mends that opioids are best disposed of via medicine take-
back programs. In the U.S. there are two options for take-back
programs. One is through permanent collection sites, and
another is through periodically organized drug take-back
events. The DEA periodically hosts National Prescription Drug
Take Back events during which temporary collection sites are
set up in communities for safe disposal of prescription drugs.
Local city or county government trash services, hospitals, and
pharmacies often participate in prescription drug take-back
programs. The DEA and the National Association of Boards of
Pharmacy provide easy-to-use websites to locate the nearest
drug disposal sites for patients (https://apps.deadiversion.usdoj.
gov/pubdispsearch/spring/main?execution=e1s1, https://nabp.
pharmacy/initiatives/awarxe/drug-disposal-locator/) [31, 32].

In the event that no drug take-back programs are available
locally, the FDA recommends taking medications out of the
original container, mixing the medications with unpalatable
substances, such as dirt, coffee grounds, or cat litter, sealing
them in a plastic bag, and throwing it in the trash. Additionally,
opioids may be flushed down the toilet [28]. “FDA believes
that the known risk of harm, including death, to humans from
accidental exposure to certain medicines, especially potent
opioid medicines, far outweighs any potential risk to humans
or the environment from flushing these medicines when a
take-back option is not readily available” [28].

The U.S. Environmental Protection Agency (EPA), how-
ever, cautions against flushing opioids and other medica-
tions [33]. There is controversy over flushing as a means of
disposal of unused opioids when take-back programs are
not available. Several studies have demonstrated the pres-
ence of opiates and other illicit drugs in waste waters and
surface waters in Spain, Germany, Italy, Ireland, Wales, and
Belgium, in part related to incomplete elimination in waste-
water treatment plants as well as leaching into the ground
and reaching groundwater sources. This finding supports
the EPA’s recommendation against the use of flushing as a
means of disposal. The impact on human health is unclear
and has yet to be established [34–36].

The CDC, FDA, and DEA strongly support both patient
and provider education as one of the most important ave-
nues to help curb the opioid crisis.

MEASURES TO ADDRESS OPIOID USE, STORAGE, AND
DISPOSAL ISSUES
Faced with a growing crisis of opioid-related morbidity and
mortality, several groups and government agencies have

put forth research and guidelines regarding best practices
that would continue to provide care for patients needing
adequate pain control while mitigating the risk these potent
medications pose. The FDA has issued the Risk Evaluation
and Mitigation Strategy that is designed to provide informa-
tion or require action items to be undertaken to promote
safe use of certain medications, including extended-release
opioids [8]. By requiring manufacturers, health care pro-
viders, pharmacists, and patients to address medication-
specific safety concerns, the risk of harm could be reduced.

Efforts have also focused on educating medical pro-
viders with proper prescribing practices [37]. In a cohort of
patients after Cesarean section and thoracic surgery, inves-
tigators found that majority reported taking half or less of
the prescribed medication (83% Cesarean section vs. 71%
thoracic surgery) [21]. Similar patterns of overprescription
were reported in patients (n = 276) after a urological sur-
gery, in which 67% of patients had excess pills and 92% had
no instructions for disposal [17]. In one Veterans Adminis-
tration study of patients receiving opioids from 2004 to
2005, patients with higher opioid doses were associated
with a greater risk of death from opioid overdose [38].
Careful consideration of the quantity of medication pre-
scribed should be explored further, as unused doses can
increase the likelihood of unintended secondary opioid
exposure such as diversion, misuse of opioids, and acciden-
tal ingestion. Table 1 outlines basic recommendations for
medical providers on safe opioid prescribing.

Routine screening for patient risk factors for opioid
misuse, whether it be related to underutilization or over-
utilization, is an important part of improving overall safe
opioid practice for patients. Patients with a history of alco-
holism, tobacco, and illegal drug use are at increased risk for
inappropriate opioid escalation and abuse [25]. Successfully
addressing other symptoms that contribute to pain expres-
sion and increased opioid use, coupled with opioid education,
has prevented further escalation in such patients [39]. Opioid
underutilization occurs in about 10% of patients with cancer
who are prescribed opioids and presents as ineffective pain
control [40]. Patients may defer taking opioids out of concern
for function and excessive drowsiness, inability to do certain
tasks such as driving or performing their regular jobs, or fear
of addiction. Proper assessment and management for causes
of underutilization are important steps in education and
improved patient-reported outcomes.

The last 5 years have seen an increased interest
in patient-based interventions. Patient education has been

Table 1. Recommendations for medical providers on safe
prescribing

Postprocedure pain: Avoid overprescription and give only
enough for the anticipated duration of acute pain.

Chronic pain noncancer pain: Refer to Centers for Disease
Control and Prevention guidelines for topics related to
initiation, prescribing, monitoring, and evaluation.

Provide simple and consistent educational material on proper
use, storage, and disposal.

Set up monitoring system to assess patients at risk for misuse
and abuse, such as urine drug screens, prescription drug
monitoring programs, and patient screening questionnaires.
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shown to improve knowledge on proper opioid use, storage,
and disposal while at the same time changing behaviors and
utilization patterns. Interventions have been shown to be
effective in various types of practice and clinical settings.
Major medical societies and federal, state, and local agen-
cies have information on their Web sites useful for patients
on opioids and their families [28, 30, 33, 41, 42]. Implemen-
tation of a Web-based educational format focused on
proper use, storage, and disposal of opioids was shown to
be successful in improving patients’ knowledge at 1 week
and 1 month follow-up. Reductions in self-reported misuse
behaviors were also observed [43]. In a group of patients
with cancer who were receiving opioids, those who
received education materials were more aware of proper
disposal methods, less likely to share their opioids with
someone else, less likely to practice unsafe use of opioids,
and more likely to be aware of the danger of their opioids
when taken by others. Patients who received these mate-
rials were also less likely to have unused medications at
home and more likely to keep their medications in a safe
place. This highlights the important role that consistent and
simple education initiatives play in improving safe opioid
practices in targeted patients [6]. In a similar study sur-
veying adult patients who had undergone hip and knee
replacement surgery, providing education pamphlets showed
improvement in the number of patients who practiced
proper disposal but no improvement in safe storage practice
[44]. One randomized controlled trial looking into the impact
of an educational intervention that included education mate-
rials on hydrocodone, followed by phone calls conducted
4 to 7 days after the visit to assess patient knowledge of the
drug, reported that this intervention improved knowledge
about the drug and reduced the incidence of driving while

on the medication [45]. A survey of 301 patients at an outpa-
tient pharmacy reported higher rates of proper opioid dis-
posal by those patients who received counseling (46%
vs. 17%) [46]. Simple and practical dos and don’ts incorpo-
rated in opioid educational materials (Table 2), such as hid-
ing medications away from children and pets, waiting for a
few days on immediate release opioids before attempting to
drive, and carefully handling fentanyl patches (e.g., by fold-
ing the sticky sides together and flushing down the toilet),
may sometimes need to be emphasized multiple times for
patients to remember. Improvements have been shown to
be better in patients with more educational exposure oppor-
tunities [41]. Other patient-centered education initiatives
were more targeted in scope. A structured educational pro-
gram incorporated in a methadone maintenance clinic focus-
ing on proper opioid storage showed that among patients
who received the education, 92% reported practicing safe
storage by keeping medications out of reach of small chil-
dren, and 82% kept their medications hidden or locked up
[47]. In a survey of 301 patients, providing education geared
toward proper opioid disposal by returning unused medica-
tions to the pharmacy resulted in more patients returning
unused opioids to pharmacy [46]. Overall implementation of
patient educational programs in different forms has been
shown to improve knowledge and behaviors on safe prac-
tices involving these high-risk medications and should be
integrated in routine patient care.

In an effort to reduce the supply of opioids that can be
used for diversion and accidental ingestion, safe opioid stor-
age using lockboxes has been encouraged by federal agencies
and professional associations [30]. Community organizations
in a number of hard-hit areas of the country are providing pre-
scription drug lockboxes [48]. With an increase in awareness

Table 2. Recommendations for patients for safe opioid use, storage, and disposal

Safe use Safe storage Safe disposal

Only use medications prescribed for
you by your medical provider.

Do not share pain medications with
others.

Only take medications as prescribed.

Call your medical provider if pain is not
controlled, and do not change the
dosage yourself.

Do not stop taking pain medications
without talking to your medical
provider.

Do not take alcohol and other illicit
drugs when taking pain medications.

Give your medical provider a complete
list of medications you take.

Store your pain medication in a safe
place that is not visible to others
besides yourself or a designated
caregiver who helps manage your
medicines.

Place pain medications under lock and
key.

Store pain medications away from
young children, adolescents, and pets.

Do not tell others that you are taking
pain medications.

Keep track of the number of medicines
you have used. Report any missing
medicines to law enforcement
authorities.

Use take-back programs in law
enforcement offices, hospitals, and
pharmacies in your community.

Visit the Drug Enforcement
Administration (DEA) Web site (www.
deadiversion.usdoj.gov) to look for the
next Prescription Drug Take Back day
in your area.

Do not share or give unused pain
medications to anyone.

Mix unused medication with
undesirable material, such as cat litter
and discard in a sealed container.

Some medications may be flushed in
the toilet if other disposal options are
not readily available. The flush list
includes buprenorphine, fentanyl,
hydrocodone, hydromorphone,
methadone, morphine, oxycodone,
oxymorphone, and tapentadol.

Fold sticky ends of a fentanyl patch
together before disposal.
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and scale of the opioid crisis, we have seen federal and local
authorities step up in creating more drug take-back facilities
and programs that make it easier for patients to return
unused medications [31]. Easier access and availability to
both lockboxes and take-back programs are much needed
to curb the risk that these unused medications pose in
opioid diversion and accidental ingestion. The current evi-
dence shows that patient education improves knowledge
and alters behavior regarding proper opioid utilization, stor-
age, and disposal. More research is needed to look into
other engaging and creative models of education for differ-
ent patient populations.

CONCLUSION

Providers play a prominent role in minimizing opioid misuse
among patients with cancer. We are often at the front lines
of the opioid epidemic along with the pharmacists. Cautious
prescribing, with limits enforced on the quantity of opioids
prescribed—especially in the postoperative period—along
with close follow-up and consistent and frequent provision
of opioid education are necessary. Evidence points to the
impact of patient education in promoting safety around opi-
oid use. Most people who misuse prescription opioids
obtain them from family or friends either with or without

their permission. Storing opioids in the open or not dispos-
ing of unused opioids increase the availability of these opi-
oids for misuse by others. The importance of not sharing,
always locking up, and disposing of unused and expired opi-
oids must be highlighted as part of the opioid education
that must be delivered every time that opioids are pre-
scribed. Educational materials that are widely available
online from the CDC, DEA, FDA, and other sources can help
foster safe behavior around opioids. Information about local
drug take-back programs may also be provided along with
the educational materials that may help increase disposal
of unused opioids.
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