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Abstract
The opioid epidemic continues to be a significant public health concern. On the surface, it appears difficult
to understate the profound consequences and unnecessary loss of life at the hands of the opioid crisis
throughout the 2010s. This reality should not dissuade rigorous attention toward those who have suffered
unnecessarily due to an overreaching backlash toward the opioid crisis.

Oncology patients have been significantly impacted on both ends of the opioid crisis. Like other
populations, cancer patients were first affected during the initial surge of opioid availability, prescription,
and use at the beginning of the crisis, where opioid abuse and overdose negatively impacted cancer patient
populations at similar rates as the general population. Yet, cancer patients were perhaps even more heavily
affected during secondary events after the initial crisis, as opioid restrictions and the stigmatization,
undoubtedly beneficial in many spaces, of opioid use became prevalent across the American society. During
this second period of the opioid crisis (loosely from 2013 to the present day after the Veterans Health
Administration Opioid Safety Initiative started), restrictions on opioids have significantly decreased the use
and access of opioids for cancer patients.

Management of pain, in general, is a complex topic, and cancer pain is no exception. Cancer patients may
experience pain related to the disease itself, its treatment, or other comorbidities. This review aims to
clarify the impact of reducing opioid use on cancer patients over the past eight years. We summarize the
challenges facing providers as they attempt to manage cancer-related pain. Additionally, we propose tools
for best practices to reduce the unnecessary suffering of cancer patients and protect against the overuse and
abuse of opioids.
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Introduction And Background
The opioid crisis continues to be a significant public health concern. According to the Centers for Disease
Control and Prevention (CDC), in 2019, there were nearly 50,000 deaths attributed to opioid overdose in the
United States [1]. Although opioid-related deaths are more prominent in the general population compared to
the cancer patient population [2], there is an increased prevalence of opioid use among cancer patients, and
the rate of opioid abuse is approximately similar between the two populations [3-6].

In the era of novel targeted therapeutics and immunotherapy with the increasingly recognized diseases and
diagnosing patients in the earlier stages of incurable cancers, the need for adequate pain management is
expected as many patients experience a more chronic course. Currently, in the United States, there are
approximately 15.5 million cancer survivors, and, of these, more than two-thirds have lived five years or
more after their diagnosis, and 44% have survived 10 years or more [7].

Globally, 8.2 million people die of advanced cancer each year. Interestingly, World Health Organization
(WHO) estimates that around 6 million of these patients have inadequate or no access to strong opioids
because of no increase in the availability of opioids for decades among the world’s poorest but most
populated countries due to strict government regulations [8,9].

Even in developed countries, at least 32% of cancer patients remain undertreated due to concern about abuse
and increased restrictions of prescribing regulations for opioids [10,11]. Only 43-48% of UK cancer patients
receive a potent opioid before their death. A study demonstrated that the median time between initiation of
opioids and death for 6,080 patients was nine weeks [12].
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This restrictive attitude toward opioids exists due to the potential harms of these drugs; however, an
extensive systematic review of 52 studies confirmed that 53% of people at all stages of cancer experienced
pain, affecting approximately 64% of patients with advanced cancer [13]. Oncology patients have access to
opioid therapy relatively late in their disease course and are more likely to receive opioids in the hospital
setting. Postponing the initiation of opioid therapy for cancer-related pain could cause more hospital
admissions and worse patient outcomes [14]. Initiating opioid treatment for cancer-related pain is an
effective intervention resulting in reasonable pain control in 75% of patients.

Despite the known efficacy of opioids in relieving cancer-related pain, routine screening for the risk of
aberrant opioid behaviors is not performed in common clinical practice. Limited published data on the
frequency of aberrant drug use make this challenging for prescribers. This obstacle limits clinicians’ ability
to determine the frequency and factors predicting the risk of drug misuse behaviors among patients in the
outpatient setting, limiting pharmacologic therapies prescribed. Moreover, some formulations may
aggravate the potential harms of addiction and mortality with other medications patients may be on such as
benzodiazepines [15].

Management of pain, in general, is complex and cancer pain is no exception. Cancer patients may
experience pain related to the disease itself, treatment, or from other comorbidities [16]. Opioid therapy is
the backbone in managing moderate-to-severe cancer-related pain [13,17]. Therefore, clinicians caring for
cancer patients must recognize that the challenges associated with opioid use and misuse, seen in the
general population, are also present in this cohort.

Identifying the impact of opioid use on cancer patients is crucial; it is prudent to review the progress made
in tackling the opioid crisis. In the United States, the 2000s and early 2010s marked a sharp increase in
adverse outcomes related to opioids. This culminated in medication-focused guidelines such as the Veterans
Health Administration Opioid Safety Initiative (VHA, OSI) and the CDC Guideline for Prescribing Opioids for
Chronic Pain. Since then, there has been a decrease in the overall number of opioid prescriptions. Likely,
this can be attributed to not only educating prescribers on this issue but also raising public awareness [18].
There is evidence that this reduction in opioid prescriptions has been demonstrated in both oncologists and
non-oncologists between 2013 and 2017 [19].

On the surface, reducing opioid prescriptions is encouraging, but it begs the question of whether cancer pain
is adequately treated. It is important to note that the opioid prescribing guidelines by the CDC, for example,
specifically do not pertain to cancer patients [20]. A retrospective cohort study of 42,064 opioid naïve
Veteran Affairs patients from 2011 to 2016 showed a decrease in new, persistent, and specific high-risk
opioid prescribing following the launch of the VHA OSI in 2013. There was also an increase in pain-related
emergency department visits [21,22].

Therefore, the purpose of this review article is to identify the challenges facing the oncology population
regarding opioid therapy. Additionally, we aim to provide a framework for treating cancer-related pain by
reviewing tools useful for assessing cancer pain and general principles for prescribing, titration,
maintenance, and safety of opioid use among cancer patients.

Review
Definitions and terminology of cancer-related pain
It is essential to be familiar with the terminology of opioid abuse or, more appropriately, opioid use disorder.
The CDC defines opioid use disorder as a pattern of opioid use leading to significant impairment or distress.
Non-medical use includes using these prescription drugs by someone other than the intended patient and/or
deviating from the deliberate regimen or reason. To achieve an intentional response, one must also identify
if a patient has opioid tolerance, increasing doses to achieve the required effect [20]. Opioid dependence has
multiple criteria, including the compulsion to use opioids, difficulty controlling opioid use, and experiencing
withdrawal [23,24].

Screening for opioid misuse
Screening can help clinicians tailor treatment options and monitoring strategies for patients. It is also
essential to identify patients at risk of substance dependence. Genetics, drug availability, peer substance use,
social norms about substance use, family history of drug use, and poor educational attainment are risk
factors associated with opioid dependence.

Opioid therapy is an effective treatment for pain among many patients, especially oncology patients.
However, opioid misuse puts the patients at risk for addiction, overdose, and non-medical opioid use
(NMOU). Using high opioid doses is more acceptable among oncology patients with short life expectancy
than patients with non-malignant pain [25,26].

Risk factors of NMOU include a family history of drug abuse, poor social support, personal history of drug
abuse, history of sexual abuse, and psychiatric illnesses such as major depression, bipolar disorder, or
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personality disorders [25,27-29].

Patients with chronic pain and a history of substance use may develop substance use disorder. Some patients
with no prior substance use history may develop aberrant drug-related behaviors [29]. Assessment tools can
be utilized to help follow the patients and prevent NMOU. Biological assessment includes history;
examination; pain intensity and location; social assessment such as home, work, and social functioning; and
psychological assessment such as coping skills, addiction history, or personality disorders [30].

Proposed assessment tools
Cancer pain comprises multiple pain syndromes with different etiologies. This pain may be a consequence of
the malignancy itself, therapeutic interventions, or other comorbidities. No pain classification system is
universally accepted as a standard. An example is the Edmonton Classification System for Cancer Pain. This
tool can assess the complex nature of cancer pain by prompting the practitioner to review, albeit
simplistically, the mechanism of the pain, whether addictive behavior is present, and the impact the pain is
having psychologically and cognitively. In general, when assessing cancer pain, one should incorporate pain
intensity, which can be measured on a scale of 1-10, the location, timing, and temporal variation. Timing
distinguishes the pain as acute or chronic, with the caveat that it can be challenging to distinguish the two.
Temporality assesses whether the pain is intermittent or continuous. The latter category serves to identify
breakthrough pain episodes that can occur over a background pain level [16,31].

Though all assessment tools are imperfect, the details of the proposed assessment tools remain
consequential. Uncontrolled cancer pain can lead to psychosocial consequences and poor quality of life. It
can also cause distress and hopelessness and can impact a patient’s compliance with a treatment plan [32].
When assessing cancer pain, one must review the reported symptoms and their impact on a patient’s quality
of life.

Psychiatric diagnoses, substance misuse disorder or risk factors, medical comorbidities, and potential
adverse drug interactions must be closely monitored. A multidisciplinary approach is beneficial and provides
further insight into the obstacles of opioid use and misuse. This team includes, but is not limited to, medical
and interventional pain specialists, physical and occupational therapy, psychiatrists and psychologists, and
palliative care specialists. Safe opioid prescribing and monitoring techniques need to be implemented.

1. Current Opioid Misuse Measure is a nine-question patient assessment tool designed to identify drug
misuse during chronic opioid therapy; it is commonly used for long-term opioid treatment [33-35].

2. Opioid Risk Tool is a five-question screening tool to predict the risk of drug misuse; it is widely used and
included in smartphone apps, increasing its accessibility [36-38].

3. Screener and Opioid Assessment for Patients with Pain-Revised is a 24-question tool used to predict drug
misuse before initiation of long-term opioid therapy but has lower sensitivity than other tools [33,39-42].
Providers should still consider patient honesty in answering the questions.

4. Urine Drug Monitoring is one of the few measuring tests available to assess opioid misuse. The test
includes point of care testing, which is a dipstick; this testing is readily available and inexpensive [43].

Universal precautions to limit non-medical opioid use
Efforts to address the opioid epidemic require proactive partnerships, including healthcare providers,
pharmaceutical industries, judicial personnel, emergency management personnel, and government
agencies. Addressing the opioid epidemic requires a multidisciplinary approach to increase community
knowledge and awareness, educate, and screen to help identify those at risk [28].

Patients and caregivers need to be well informed about treatment with opioids, especially their side effects.
Adverse effects may cause opiophobia among patients and caregivers and can trigger misunderstanding of
the indications, resulting in inadequate use and/or misuse [44,45]. Without adequate education, patients and
caregivers may seek information online or from other non-medical sources. Prescribers also have several
misconceptions regarding the law and regulation of opioid use. Some fear prescribing opioid analgesics,
which may cause poor quality of life among the cancer patient population [46]. The following serves as an
eight-step guideline for the prescription of opioids for cancer patients.

1. Pain diagnosis: assess the pain intensity, location, and causes to determine the need for opioid therapy
[47].

2. Screening: using the risk assessment questionnaires to identify the risk of misuse before starting therapy
[48].

3. Informed consent: review, in detail, the risks, benefits, and side effects of opioid therapy [49]. The
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informed consent process should include management of patient and caregiver expectations regarding the
management of breakthrough and background pain, with an understanding that the regimen will need to be
optimized over time.

4. Treatment agreement: obtain a verbal or written agreement on the therapy plan [50-52]. One should have
a pain plan in place with a controlled substance agreement.

5. Review and consider applying adjuvant analgesics to optimize the pain plan better.

6. Implement a multimodal approach, including specialist referral: consider referral of patients at high risk
of substance abuse [53-56].

7. Subsequent monitoring: conduct follow-up, urine dipsticks, behavioral assessment, and therapeutic
decision-making support [57,58].

8. Pain outcome assessment: assess the effect of the therapy plan.

General principles for prescribing
Pain is the most frequent indication for opioid use in cancer patients; cancer-related pain is reported in 30-
50% of patients who receive cancer therapy and 70% of patients suffering from advanced cancer.

Pain in cancer patients is caused by metastasis, chemotherapy-induced neuropathy or mucositis, radiation-
related adverse events such as dermatitis, or local mass effect. Moderate-to-severe pain is considered an
indication of opioid use. Providers should assess the pain frequency, intensity duration, and site, as well as
evaluate patients to avoid NMOU [49]. Patients being initiated on opioids should be prescribed the lowest
starting dose of immediate-release (IR) opioids; if the patient is expected to require long-term treatment,
extended-release (ER) opioids should be considered [59].

General principles for titration and maintenance
Mu-agonist opioids are the most used in cancer pain because of the absence of ceiling effects. There is no
standard or fixed dose of opioids, with the dosing depending on patients’ needs, tolerability, pain frequency,
and age. Younger patients need higher doses than older patients. Titration is necessary during treatment
depending on the patient’s response and risk for NMOU.

Parenteral Dose Titration

When using morphine, the previous total dose of morphine given in the last 24 hours is divided by three, and
then divided by 24 to provide a continuous hourly infusion. Twice the calculated amount is administered
initially, and the hourly dose is repeated every 15 minutes until the pain is controlled.

Oral Dose Titration

The last 24-hour doses are totaled and divided by the preferred frequency in 24 hours [60-62]. Dosing
frequency depends on the duration of action of morphine or other opioid formulations given in equivalent
doses. Similar to insulin, morphine should be prescribed in a basal-bolus fashion. The calculated 24-hour
amount should be changed to an ER formulation, with 10-20% of the dose available for breakthrough pain in
an IR formulation [63].

Cancer patients who receive long-term opioid therapy are at risk of developing tolerance, dependence, and
NMOU; hence, they need opioid maintenance therapy. Methadone and buprenorphine can be used.
Buprenorphine is a semisynthetic opioid, highly bound and partial agonist on Mu receptors, and can be used
in renal impairment. Methadone is a synthetic opioid agonist therapy that has an analgesic effect with
controlling side effects.

Buprenorphine/naloxone is another combination at a ratio of 4:1 to maintain the therapeutic effect and have
some opioid antagonism effect of naloxone, which at a low dose controls the side effects without significant
reversal of analgesia [64-67]. Pain management consultation should be requested when utilizing methadone
or buprenorphine.

General principles for safety
Opioids have common side effects such as constipation, nausea, sedation, respiratory distress, and opioid-
induced neurotoxicity (OIN). OIN consists of sedation, cognitive impairment, delirium, hallucinations,
myoclonus, and opioid-induced hyperalgesia. Elderly patients or those using sedatives such as
benzodiazepines or antihistamines are at a higher risk of OIN. Considering the side effects and dangers of
NMOU and abuse, monitoring must be done frequently using assessment tools, urine drug tests, and routine
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lab work, as well as reducing daily doses when the pain is controlled [47,68,69].

Conclusions
Opioid misuse is a common challenge during the management of cancer-related pain during an opioid
epidemic. However, it can be monitored and modified. It requires a multidisciplinary approach to pain
management, increased awareness and education about opioid therapy, and screening to help identify those
at risk for opioid misuse. We propose a multimodal approach involving psychiatry teams and interventional
pain management for managing cancer-related pain. Utilizing general pain assessment and prescribing,
titration, and maintenance strategies is key to successful pain management and limiting NMOU in the
cancer population.
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