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INTRODUCTION

Pharmacologic therapy is the mainstay of cancer pain relief. Satisfactory pain
control for 90 percent of cancer patients can be achieved with oral, parenteral,
transmucosal, or transdermal therapies with minimal adverse side effects. But
the largest prospective study to date, an observational study of more than 3,000
outpatients with breast, lung, colorectal, or prostate cancer, found significant un-
derprescribing of pain medications (Fisch et al. 2012). Two-thirds of these patients
reported pain at their initial visit to their oncologist, and a month later, half of
them (33 percent of the total) were receiving inadequate medications for their
degree of pain. Patients who did not have advanced disease and who were not
receiving antineoplastic therapy, and those who were treated at a center with a
predominance of minority patients or who were minority patients treated at any
center, were at particular risk for undertreatment. A full 43 percent of patients
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reporting severe pain were not receiving an opioid at their first assessment or a
month later. Twenty percent were receiving no analgesic. And as reported in 2016,
39 percent of patients receiving curative therapy, 55 percent of those undergoing
cancer treatment, and 66.4 percent of patients with advanced cancer reported
pain, and the pain was moderate to severe (>5) in 38 percent (van den Beuken-van
Everdingen et al. 2016). So we have a lot of work to do.

To achieve good pain control for your patients, you will need to be familiar
with the nonpharmacologic strategies to relieving pain discussed in Chapter 8
and proficient in using a combination of oral, parenteral, transmucosal, or trans-
dermal opioid and adjuvant analgesics, along with other agents that prevent or
treat opioid-induced constipation, nausea, sedation, and delirium. In the rare
circumstance that the other routes are not successful or available, you can use
rectal, subcutaneous (SQ), or spinal routes to achieve pain relief. Unfortunately,
compounded topical creams for neuropathic, nociceptive, and mixed pains do not
work (Brutcher et al. 2019). For any patient whose pain persists at unacceptable
levels despite your best efforts, I suggest you collaborate with a palliative care
colleague.

In this chapter I discuss the drugs you will need: non-opioid, opioid, and ad-
juvant analgesic medications, as well as other treatments in addition to agents
that prevent or relieve opioid-induced side effects. I review patient and family
unasked questions about opioids; provide a strategy for risk mitigation for all
patients for whom you need to prescribe opioids; and, for patients in whom the
benefits of opioids exceed the burdens and risks, offer strategies you can use to
help them accept the opioids they need. I also review anesthetic methods that can
relieve pain. The special needs of older patients, of patients with active or past
history of substance use disorder, of patients with hematologic malignancies (e.g.,
multiple myeloma and those undergoing hematopoietic stem cell transplant), and
of cancer survivors are included. I discuss some common clinical situations: treat-
ing patients with renal or hepatic failure; starting a patient on opioids; changing
opioid doses, routes, or agents; and relieving excruciating pain rapidly. This chap-
ter’s tables appear at the end.

NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

Nonsteroidal anti-inflammatory drugs (NSAIDs), taken by people with mild to
moderate nonmalignant pain, are useful alone or combined with an opioid for
cancer patients with pain from various sources. They are especially useful for
patients with bone pain or tissue inflammation.

The NSAIDs include the p-aminophenols (e.g., acetaminophen), the salicylates
(e.g., aspirin and the nonacetylated salicylates such as salsalate), the propionic
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acid derivatives (e.g., ibuprofen, naproxen), and the acetic acid derivatives (indo-
methacin, ketorolac) (see Table 7.1).

Most NSAIDs indirectly inhibit synthesis of prostaglandins by myeloid cells
involved in inflammation. Prostaglandins synthesized as a consequence of injury
to bones or joints help mediate the inflammatory response and the transmission
of the pain signal. Recent research has identified new potential upstream tar-
gets for drugs that can limit the inflammatory response and the pain it causes,
the IRElalpha-XBP1 signaling pathway that controls prostaglandin biosynthesis
(Chopra et al. 2019).

The majority of NSAIDs inhibit the synthesis or the function of both forms of
cyclooxygenase (COX) enzymes required for the production of prostaglandins.
COX-1 is present in the stomach, kidney, and blood vessels, whereas COX-2 is
produced only in inflamed tissues. NSAIDs that inhibit COX-2 therefore minimize
the inflammation associated with bone or tissue injury, whether a sports injury,
arthritis, or a metastasis. NSAIDs that also inhibit COX-1, however, impair synthe-
sis of the beneficial prostaglandins produced in the stomach and kidney and can
therefore cause gastrointestinal distress and renal dysfunction.

Using NSAIDs for Cancer Pain

Although much anecdotal evidence supports their use, there is a paucity of good
data demonstrating the effectiveness of NSAIDs for patients with cancer pain
(Magee et al. 2019). And NSAIDs used alone usually do not provide sufficient relief
for patients with cancer pain, though I have had some success with these drugs
for painful bone metastases in patients receiving hormonal therapy for metastatic
prostate cancer or aromatase inhibitors for breast cancer. When first prescribing
an NSAID, generally start with the lowest effective dose and escalate to the maxi-
mum 24-hour dose (indicated in Table 7.1). Since both acetaminophen and aspirin
have a ceiling effect (1000 mg is the ceiling dose for both agents), a patient gets
no more pain relief from a 1500-mg dose of aspirin or acetaminophen than from
a 1000-mg dose; he just gets increased toxicity. If the initial agent chosen is inef-
fective at the maximal recommended dose or the patient develops an intolerable
side effect, switch to one of the NSAIDs in a different chemical class (see Table 7.1).

Selecting an NSAID

To decide which NSAID to prescribe first, I consider the cause and intensity of
the pain (see Chapter 6 for assessing and determining the etiology of pain), any
underlying illnesses that would contraindicate use of an NSAID, and the expected
side effects. I also consider whether the patient can take oral medications or will
need an intravenous or a rectal preparation.
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Practice Points: Selecting an NSAID for Cancer Pain

- Review patients’ underlying medical illnesses.

+ Give NSAIDs alone for mild pain.

+ Give oral indomethacin or intravenous ketorolac for pleuritic or pericardial pain,
or pain from chest tube or feeding tube/draining gastric tube insertions. Ketoro-
lac should generally not be used for longer than 5 days at a time. The oral form is
not effective.

+ Be aware of the “ceiling” effect: the maximum pain relief obtainable from
acetaminophen or aspirin is from a 1000-mg dose.

+ When pain is refractory to NSAIDs alone, add an opioid for mild to moderate pain.

Knowing the cause of the pain and its intensity can sometimes help you choose
the appropriate NSAID. Oral indomethacin or intravenous ketorolac, for example,
are the drugs of choice for patients with pleuritic or pericardial pain, or pain from
the insertion of a chest or abdominal tube (feeding tube or draining gastric tube),
and indomethacin has special efficacy for gout. They often relieve the pain of
these disorders rapidly and completely. Therefore, despite the risk of gastrointes-
tinal and renal side effects and bleeding complications from these agents, I recom-
mend them for these patients unless they have a coagulation problem or known
renal or ulcer disease. Proton pump inhibitors can be added for patients over 60,
as they protect against what may be asymptomatic gastrointestinal bleeding.

Underlying illnesses also help direct the choice of NSAID. All NSAIDs should
be avoided in patients with a known allergy to aspirin or with asthma, as they can
produce bronchospasm in up to 20 percent of these patients. Patients at high risk
for complications include those over age 60 (those over 70 are at an even higher
risk) and those with a history of previous ulcer disease, NSAID-induced bleeding,
or cardiovascular disease. These risks are additive. Other risk factors include con-
comitant use of corticosteroids or anticoagulants and use of multiple NSAIDs.
To minimize gastrointestinal ulcers and bleeding frequency, high-risk patients
should be started on COX-2 selective agents rather than nonselective NSAIDs
(Chan et al. 2002; Laine 2003). The risk is so high for patients taking anticoagu-
lants that they should never take an NSAID that inhibits prostaglandin synthesis.

Patients who have somatic or inflammatory pain but who also have moder-
ately reduced platelet counts (<100,000/mm?) or inherited coagulation disorders
(such as hemophilia) can take the COX-2 selective agent celecoxib (Celebrex) or
an NSAID that does not affect cyclooxygenase or prostaglandin synthesis, such
as choline magnesium salicylate or salsalate, and not have an increased risk of
bleeding (Reynolds et al. 2003). Patients taking anticoagulants such as warfarin,
however, cannot take celecoxib. The interaction in the metabolism of warfarin
and celecoxib causes marked increases in the INR (international normalized ratio)
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and an increased risk of bleeding. Two other COX-2 selective agents, valdecoxib
(Bextra) and rofecoxib (Vioxx), were voluntarily withdrawn from the market be-
cause of side effects and cardiovascular safety concerns.

Patients with congestive heart failure, cirrhosis, severe liver failure from any
cause, or chronic renal failure experience increased edema, worsening renal func-
tion, or hypertension if treated with either nonselective agents or COX-2 inhibi-
tors, so both should be avoided (DeMaria and Weir 2003).

For patients with mild to moderate somatic or visceral cancer pain refractory
to NSAIDs alone, they are effective when combined with an opioid. The most
commonly used combination pills contain 5mg of oxycodone along with either
325mg of aspirin (e.g., Percodan), 400 mg of ibuprofen (e.g., Combunox), 325mg
of acetaminophen (e.g., Percocet), or 500 mg of acetaminophen (e.g., Tylox). Unfor-
tunately, patients can take only a limited number of these pills each day because
of the toxicities of the acetaminophen, ibuprofen, and aspirin. Patients who need
more opioid can take higher doses of an oxycodone or other opioid preparation
along with a safe dose of an NSAID. A patient with uncontrolled bone pain from
metastatic breast cancer, for example, might be switched safely from 12 oxyco-
done/acetaminophen tablets a day, which contain 60 mg of oxycodone (5 mg x 12
pills = 60 mg), to 30 mg of sustained-release oxycodone every 12 hours along with
acetaminophen 1000 mg orally every 8 hours.

Intravenous ketorolac (e.g., Toradol) is likely to be effective for someone with
acute, severe somatic or inflammatory pain, such as someone who has just had
a chest tube or a G-tube inserted, or one of the conditions listed above. Because
ketorolac has the pain-relieving potency of an opioid, it is also used in situations
in which the clinician does not want to prescribe an opioid, but the patient needs
the level of pain relief an opioid can deliver. For example, ketorolac is frequently
given by emergency room clinicians who wish to avoid the mental status changes
that opioids can induce (see Table 7.1 for doses and frequency). A 30-mg dose of
parenteral ketorolac is equivalent in pain-relieving potency to 15mg of paren-
teral morphine. Ketorolac can impair renal function, however, and is therefore
contraindicated for patients with renal insufficiency. And it cannot be used for
chronic pain relief because it is associated with a significant incidence of acute
renal failure and gastrointestinal side effects, and the oral form is not effective.
A typical course of intravenous ketorolac is limited to five days of up to 4 doses
per day every 6 hours standing or as needed, combined with an intravenous or
oral proton pump inhibitor. If a patient responds well to the ketorolac, it may be
reasonable to try oral indomethacin, since they are both acetic acid derivatives.

Intravenous or Rectal Administration

For patients who cannot take oral preparations, acetaminophen is available intra-
venously. Aspirin, indomethacin, and acetaminophen can be given rectally (Samala
and Davis 2012) and are available by commercial suppository. Suppositories
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should be inserted base first, to promote retention. Though available only as a
liquid, naproxen may be the best choice for rectal administration because it has
the longest half-life and 80 percent bioavailability. Ten to 30 ml of the liquid sus-
pension (125mg/5 ml) can be given twice a day. Ibuprofen is not available in sup-
pository form, and the liquid suspensions are available only in pediatric doses
(100mg/5 ml). A therapeutic dose of ibuprofen would necessitate giving 30 ml
rectally (p.r.) every 4 to 6 hours, and this may be difficult for patients to tolerate.

Side Effects

The inhibition of prostaglandin synthesis can cause several serious abnormalities
in platelet and kidney function, as well as in the lungs and the gastrointestinal
tract. Because prostaglandins are necessary for normal platelet function, most
NSAIDs impair platelet function and predispose the patient to bleeding. And since
prostaglandins are also required to maintain renal arterial blood flow, NSAIDs
may precipitate renal failure in patients, especially the elderly, with impaired flow.
NSAIDs may also enhance salt and water retention and cause edema to develop
in patients with congestive heart failure or cirrhosis.

Practice Points: Toxicity of NSAIDs

+ Avoid NSAIDs (except acetaminophen) for patients older than 70 and for those
with thrombocytopenia, coagulation defects, renal failure, cirrhosis, heart failure,
or asthma.

Use nonacetylated salicylates (e.g., choline magnesium salicylate or salsalate) for
patients taking anticoagulants or with thrombocytopenia or bleeding disorders.
Doses of warfarin will likely need to be lowered.

Consider adding a proton pump inhibitor (e.g., omeprazole) to prevent gastro-
intestinal ulceration for patients older than 60 or for those with a history of
peptic ulcer disease.

Avoid aspirin/oxycodone, ibuprofen/oxycodone, and acetaminophen/oxycodone
combinations. Rule out salicylate toxicity in a patient taking an aspirin-containing
combination agent who develops otherwise unexplained mental status changes,
ataxia, or tachypnea, even if there are no complaints of tinnitus.

Life-Threatening Toxicities

The side effects described above occur with therapeutic doses of NSAIDs. At toxic
blood levels, however, aspirin and acetaminophen can be life threatening. Few pa-
tients would knowingly take too much aspirin, but aspirin and acetaminophen can
be “hidden” in the combination products mentioned above. It's not hard to imagine
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that someone could have an exacerbation of her pain, double or triple the amount
of Percodan or Percocet she is taking, and, in consequence, develop an overdose.

Aspirin overdose. Aspirin and the nonacetylated salicylates are metabolized by
the liver; less than 5 percent is excreted by the kidneys. But the liver can metabo-
lize only a limited amount of aspirin; if a person ingests more than that, the drug
accumulates and can rapidly reach toxic levels. Patients who increase their dose
of aspirin much above 6000 mg/day can easily develop salicylate toxicity, which
manifests as tinnitus, ataxia, hyperventilation, delirium, and even coma. Older pa-
tients with presbycusis may be at particular risk because they cannot detect tin-
nitus. Despite my warnings to the contrary, a number of patients have increased
their aspirin intake in this way and developed life-threatening salicylism.

The “Drunk” with an Undetectable Alcohol Level

Mr. Lafferty was taking two Percodan every 4 hours for his metastatic pros-
tate cancer pain. His wife called to ask our advice because, she said, “He is stag-
gering around and talking out of his head like he used to when he was drunk all the
time. But when | took him to the local emergency room, they said he couldn’t be
drunk; there was no alcohol in his blood.”

As it turned out, her husband had not been drinking. When she inspected his
medication bottle, she found that instead of the 12 pills a day he normally took,
he had taken 25 Percodan the day before. These contained 8125 mg of aspirin! |
asked her to take Mr. Lafferty back to the hospital because he needed immediate
medical attention.

When he again arrived in the emergency room, the triage nurse noted that he
was still ataxic and confused, and | could understand why she thought he was ine-
briated. On further evaluation, he was also found to be hyperventilating because
of the metabolic acidosis the salicylate induces. An electrolyte panel confirmed
the characteristic anion gap acidosis. To minimize the deposition of salicylates in
his central nervous system (CNS) and to increase salicylate clearance, the emer-
gency medical staff gave him intravenous sodium bicarbonate. They also avoided
any agents that could sedate him, because if he stopped hyperventilating, the
acidosis would worsen, more aspirin would deposit in his CNS, and he would
deteriorate further. Mr. Lafferty responded well to this therapy and was back to
his old self within a few days.

Acetaminophen overdose. The safe chronic dose of acetaminophen is 3-4 g/day.
Aspirin toxicity is not uncommon, but it would be very difficult for a patient with
normal hepatic function to accidentally take enough acetaminophen to induce
serious toxicity. This would require an intake of more than 20 g of acetaminophen
at one sitting. Even someone taking a combination preparation of acetaminophen
and oxycodone containing 500 mg of acetaminophen per pill would have to take
40 tablets over 1 to 2 hours.
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In patients who have chronic liver disease, however, such as that induced by
alcohol, the safe dose is 2-3 g/day. Liver toxicity can develop even with these
therapeutic acetaminophen doses, and accidental overdose may occur. If you dis-
cover such an overdose soon after the patient ingests the acetaminophen, the
Emergency Department is likely to treat the patient successfully with oral acetyl-
cysteine (Mucomyst). But if the overdose is recognized late, acetylcysteine will be
ineffective. Liver transplantation can be life saving for appropriate patients.

OPIOID ANALGESICS

Although NSAIDs can be useful, opioids are necessary for the vast majority of
cancer patients with pain. Opioids are under development now that selectively
activate mu receptors in the periphery, at the site of inflammation and pain gen-
eration (Spahn et al. 2017). In mouse models, they caused none of the usual opioid
side effects of depressed respiration, sedation, or constipation, and had no addic-
tion potential. Until these are commercially available, however, when antineo-
plastic and nonpharmacologic therapies, non-opioid pain relievers, and adjuvant
agents are not enough, and the patient’s daily activities remain unacceptably lim-
ited by uncontrolled pain, there is a role for carefully selected and titrated opioids.

Strategies for Minimizing Harm

Helping Patients and Families Weigh the Burdens and Benefits of Opioids

In the face of the epidemic of substance use disorder, the benefits of opioids for
selected patients with otherwise uncontrolled symptoms may seem to be out-
weighed by the burdens. Shared decision-making among the patient, family, and
clinician is needed for all to be confident that they are doing what'’s best for the
patient. Patients and families share their functional goals and their concerns
about adding opioids to their regimen, and clinicians share the hoped-for benefits
along with the risks that adding opioids will pose and their plans for mitigating
those risks.

Unasked Questions: Patients’ and Caregivers’ Fears about Opioids

+ Risk of becoming addicted to opioids

- Fear of exhausting effective pain medication, leaving themselves with untreatable
severe pain later in the course of their disease

« Preventable and treatable side effects
+ Misunderstandings about religious teachings on the therapeutic use of opioids
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Studies have indicated that patients, families, and clinicians share many fears
and misconceptions about opioids that contribute to concerns about using them
for pain, dyspnea, or cough. In my experience, patients and their families rarely
initiate discussions of such concerns. Their unasked questions can prevent them
from accepting the relief that is available.

Risks of Addiction: Risk Management
Death from prescription drug abuse has become a more common cause of death
in the United States than abuse of illegal drugs. Patients’ families and friends may
be at risk if they use the opioids we prescribe to manage our patients’ pain; the
patients themselves may be at risk if they misunderstand our instructions about
use of sustained-release oral or transdermal opioids or methadone.

Risks of persistent opioid use in cancer patients newly taking opioids are real.

About 20 percent of oncology patients who need opioids are at risk for de-
veloping an opioid-use disorder (Bruera and Del Fabbro 2018). Risk factors in-
clude (1) history of substance use disorder, including smoking; (2) family history
of substance use disorder; (3) history of post-traumatic stress disorder (PTSD) or
personal abuse, especially in childhood; and (4) depression, anxiety, or personality
disorders or other psychiatric comorbidities (Dale, Edwards, and Ballantyne 2016).

A retrospective study of ~68,000 patients undergoing curative-intent cancer
surgery who filled an opioid prescription from 30 days before surgery to 14 days
after, found that 7-11 percent of opioid-naive patients became chronic opioid
users (the equivalent of six 5-mg tablets of hydrocodone per day) up to a year
after surgery. That number rose to 15-21 percent if patients then received adju-
vant chemotherapy (Lee et al. 2017).

Risk mitigation is recommended for all cancer patients for whom opioids are
being considered (Paice 2019). Risk mitigation includes

1. Screening for known risk factors using an accepted screening tool such as
the Screener and Opioid Assessment for Patients with Pain, Short Form or
Revised (SOAPP-SF and SOAPP-R), which are appropriate for patients with
cancer (Koyyalagunta et al. 2013; Yasin et al. 2019), or the Opioid Risk Tool
(Figure 7.1) (Scarborough and Smith 2018).

2. Careful monitoring: the frequency and content of monitoring (e.g., with
urine toxicology) is based on the patient’s risk score. Low-risk patients may
need to be seen only every 3 months, with monthly refills, but high-risk
patients should be given prescriptions for only a 1-2 week supply.

3. Having patients sign an opioid-use agreement that explains safe opioid
use and storage, the purpose of the monitoring, and the consequences of
opioid misuse.

4. At each visit, reviewing the patient’s record on the state Prescription Drug
Monitoring Program (PDMP) (anecdotally, our patients are relieved that we
are monitoring them so closely).
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Enter score Score Score
in box (Female) (Male)
1. Family History of Substance Abuse
Alcohol 4d 1
lllegal Drugs 4 2
Prescription Drugs 4 4 4
2. Personal History of Substance Abuse
Alcohol 4d 3 3
lllegal Drugs a 4 4
Prescription Drugs D g 5
3. Age (Enter score if 16-45) Q 1 1
4. Psychological disease
Attention-deficit/hyperactivity disorder, Q 2 2
obsessive compulsive disorder, bipolar
disorder, schizophrenia
Depression d 1 1
Total Score Risk Category TOTAL

Low Risk 0-3, Moderate Risk 4-7, High Risk >8

FIGURE 7.1. The Opioid Risk Tool

For patients on long-term opioid therapy, some practices use the Current
Opioid Misuse Measure (COMM) to help them detect opioid-use disorder-related
behaviors (Butler et al. 2007; Meltzer et al. 2011). Unfortunately, though oral for-
mulations of long-acting opioids that resist tampering (i.e., they can't be injected
or inhaled) are available, there is no evidence that they have decreased opioid
misuse (Bruera and Del Fabbro 2018).

3 Sam
Some patients do not use the opioids you prescribe at all. In the days before
the opioid crisis became what it is today, when | still practiced oncology, | cared
for Sam, a 44-year-old long-haul truck driver who was the father of five girls and
lived with their mother, his partner of many years. His parents had trouble with
alcohol and depression. He smoked and drank alcohol (to excess in the past),
bowled in a league, and was a terrific dad.

Sam developed back pain, and his primary care physician (PCP) initially
blamed it on the suspension of Sam’s truck. When the pain persisted, plain films
of his back revealed suspicious lesions, and a lung mass was found on chest x-ray.
Biopsy revealed a squamous cell carcinoma of the lung, and staging showed it
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to be metastatic to nodes and bones, including several areas in his spine, one of
which was the source of the pain.

Sam was referred to me for treatment, which initially went well. His tumor
responded to systemic therapy, and his back pain resolved after radiation to the
area causing pain. | treated Sam in the era when we didn't have targeted therapies
or immunotherapy, and as usually happened then, his lung cancer recurred, again
presenting with back pain. Sam was devastated, and he and his partner agreed to
regular counseling with our social worker, along with counseling on how to talk
with his children. His brother Robert was very religious, a practicing Catholic, but
Sam resisted our recommendation for spiritual support.

Work was important to Sam, and to enable him to continue while he was
receiving targeted XRT, | treated his pain with a bisphosphonate, NSAIDs, and
immediate- and sustained-release oxycodone (Oxycontin); he declined referral for
acupuncture or physical therapy. A few months later, the pain worsened, and we
placed an intrathecal pump. He told me it made no difference, and | continued to
increase his doses of oxycodone, including Oxycontin, to manage it. He declined
trying methadone for his pain, citing people he had seen in his neighborhood
who were taking methadone because they had opioid-use disorder. His urine
toxicology always showed only oxycodone.

Sam’s disease progressed, with brain metastases and such weight loss and de-
bility that he could no longer work. Eventually he became bedridden and contin-
ued to complain of uncontrolled back pain. His partner enrolled him in hospice
care, but he became too agitated to stay at home and was admitted to our hos-
pital. As he lay dying, his brother Robert asked to speak to me. | thought that like
many family members, he needed support, or wanted to thank me and my team
for all we'd done for Sam.

Imagine my shock when, instead, Robert said he had a confession to make. He
couldn’'t let me continue to believe that all we had done for Sam'’s pain had not
worked. Robert told me, “Dr. Abrahm, that pump worked perfectly. Sam had very
little back pain after you put that in. But he kept asking you and his PCP for the oxys
because he was selling them. He couldn’t work anymore, and it was the only way he
could support his kids. | couldn't let you go on thinking you hadn’t helped him, and
not knowing. Please forgive him and forgive me for not telling you.”

Of course, | forgave Sam. | hoped he could hear me when | told him | under-
stood and forgave him. He died soon after that, peacefully. Sam had been smart
enough to take some of the immediate-release oxycodone, so it would appear in
his urine. We didn't have a PDMP to show me the prescriptions he was getting from
his PCP. | wish | had used the Opioid Risk Tool, on which he would have scored
as "high risk.” I would have had him sign an opioid-use agreement, monitored his
prescriptions more closely, and discovered the diversion before he died.
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All patients and their caregivers need to understand the risks of opioids and
how to mitigate them. Now, I suggest strongly that they store their drugs in a
locked box to which only the patient and one designated caregiver have access.
You or your staff can educate them about the opioids and their side effects, as well
as how to use naloxone. The naloxone-dispensing devices (IM/SQ or intranasal)
available in community pharmacies deliver doses adequate to reverse opioid over-
doses (Ryan and Dunne 2018). Ask them to pick one up (or if you live in a state
that requires one, give them a prescription for naloxone), teach them the signs of
overdose, and urge that they make a plan for when to use the naloxone and when
to call providers.

In addition to aberrancy on the PDMP, signs of substance use disorder include
(1) forged prescriptions; (2) doctor shopping; (3) urine drug-testing aberrancies,
which includes the absence of an expected opioid; (4) lost opioid prescriptions;
(5) requesting early prescriptions; (6) unscheduled clinic visits due to pain com-
plaints; (7) ER visits for pain; and (8) requests for opioid dose escalation with-
out apparent change in functional status (Dale, Edwards, and Ballantyne 2016). If
necessary, an addiction specialist can be added to the team while the patient still
requires opioids as part of the pain management plan.

If you want to learn more about risk assessment and monitoring, several Risk
Evaluation and Mitigation Strategy (REMS) courses are available online. The opioid
REMS programs include basic information on the difficulty of determining which
patients are at risk for opioid abuse; the rationale for using universal precautions
when considering prescribing these agents to any patient; how to use a risk tool,
such as the Opioid Risk Tool; educating patients about the safe use and proper
disposal of the various forms of sustained-release oral and transdermal opioids;
providing written informed consent to everyone using sustained-release opioids,
including the benefits, risks, and adverse events expected; appropriate use of
random urine toxicology screens and how to interpret the results; and what ele-
ments need to be documented in a pain assessment and management program. The
Prescribers Clinical Support System for Opioid Therapy (PCSS-O; www.pcssnow
.org) has free web-based or downloadable courses for iPhone or Android.

Opioid Risk Tool. Assessing patients’ personal and family history of opioid use
or substance use disorder will help you assess the risk that patients will use the
opioids you prescribe for their pain for other purposes, most commonly to “chem-
ically cope” with the anxiety that could better be addressed with more effective
measures. Several validated tools are available for this purpose. Our team has
chosen the Opioid Risk Tool (Figure 7.1) (Scarborough and Smith 2018) to assess
the risk of opioid-use disorder. This and the SOAPP-SF and SOAPP-R are practical
tools that take no more than five minutes to complete.

Patient and family education. For those patients who need opioids as part of
their pain relief regimen, I find I often need to clarify misconceptions they have
about what addiction to opioids is and is not (Scarborough and Smith 2018). We



Pharmacologic Management of Cancer Pain

know that patients taking opioids for prolonged periods will become physically
dependent on them: if the drug is abruptly stopped, they will experience a with-
drawal syndrome. But addiction is not simply physical dependence; patients who
are addicted want to use the drugs for their psychological effects—they want an-
other feeling from the medication besides pain relief (e.g., euphoria), and they cannot
control their use. They seek drugs for the escape they provide, and in their efforts
“to get out of life,” they continue to use drugs even when the drugs are harming
them or others.

Patients with pain who need opioids but are not addicted, on the other hand,
simply want “to get back into” their lives. When the pain is gone, they no longer
ask for pain-relieving medication. Most patients, rather than developing drug-
seeking behavior, strongly resist taking opioids because they share the clinician’s
concern about the risks of addiction. And if a son or daughter is or has been
addicted to opioids, the patient may be reluctant to add opioids to their regimen
even to control excruciating pain. These patients have expressed to me their fear
that if they take the medication, they will experience the same disintegration they
saw in their child.

Practice Points: Risks of Developing an Opioid-Use Disorder

+ Assume that the patient or family has concerns about opioids.

- Explain your risk mitigation strategy; they will be relieved.

+ Reassure the patient and family that if the source of the pain disappears,
you will wean the patient safely off the opioid.

- Tell them that people with an opioid-use disorder use drugs to “get out”
of their lives; patients may need opioids to get back “into” their lives,
to do the things they want to do.

- Draw analogies between the need for opioids and the need for other
medications, or caffeine in coffee drinkers.

Earlier in my career, [ was unaware of patients’ reluctance to take opioids (and
their families’ uneasiness about administering them). I first became aware of this
when I was faced with a patient whose pain seemed unaccountably resistant to
therapy.

Opioids Don’t Equal “Dope”
Mr. Pugh was a 68-year-old man with refractory metastatic prostate cancer;

his wife always accompanied him on his visits to my office. He was now bedrid-
den by his pain. He was taking naproxen and acetaminophen, as well as having
monthly bisphosphonate injections. | had increased his opioid dosage several
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times, but the pain seemed undiminished. | was mystified until the visiting nurse
called me from Mr. Pugh’s home to report that none of the medication bottles had
even been opened. When the nurse asked why, his wife replied, “What makes the
doctor think I would give him any of that dope?!”

Neither the patient nor his wife, of course, had ever shared with me their con-
cerns about the opioids. | have never had a patient or a family member voluntarily
disclose such fears when | first recommended opioid therapy. | suggest, therefore,
that you proceed under the assumption that these concerns are present, even if
not articulated. To break the ice, you might adopt an opening | have used success-
fully: “People who have a substance use disorder use drugs to get out of their lives. You
will be using them appropriately, to get back into yours.” For other patients, | might
say, “If you take this medicine, you know, you won't start stealing TV sets.”

That usually gets a laugh and, along with it, an admission of a worry that is not
entirely a joke. What can follow is a valuable opportunity for a frank discussion of
the source and nature of the fears of this particular family. They are usually sur-
prised that you have “guessed” their state of mind, and your ability to understand
them so well may help them listen more closely to what else you have to say.

Many perfectly reasonable people will have trouble understanding that taking
a drug that causes physical dependence does not mean that they are “addicted” to
it. Addiction carries with it dramatic negative connotations (stealing that TV set!),
and it is particularly important that patients taking opioids not be locked into that
word addiction. They should not label themselves as addicts.

It is easiest to get patients to agree to try opioids when they are likely to need
them for only a short time. In such circumstances, you can reassure the patients
that you'll taper them off the drugs as soon as they don't need them anymore. For
example, to someone receiving radiation therapy to a bone metastasis, you might
say, “You are likely to have less and less pain as the radiation treatment works. I'll
follow your progress closely and decrease the medication as you find you need it less.
If you don't need the opioids anymore, I'll stop them the way I do any other medica-
tion.” It seems easier for patients to preserve their self-esteem if they consider that
they are taking opioids as part of their pain relief regimen “just until the treatment
has time to work.” Your assurance that you will wean them gradually and safely
usually removes that obstacle to their accepting your recommendation.

Clinician education: Prescribe opioids at the correct frequency. By prescribing
opioids incorrectly, clinicians can cause patients with pain to exhibit what looks
like drug-seeking behavior. Someone with severe pain from breast cancer meta-
static to bone may exhibit such behavior, for example, if prescribed oxycodone
every 6 hours as needed for pain. The pain relief provided by oxycodone lasts 3
to 4 hours at most, leaving the patient with 2 hours of unrelieved pain. Such a
patient might appear to have drug-seeking behavior because she asks the nurse
for medication “2 hours early,” but she is simply in severe pain because of
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inadequate blood levels of the opioid that provided pain relief. Education of nurs-
ing and medical colleagues can prevent this misunderstanding, which causes
undue suffering and, if the patient feels they are being treated as a “drug seeker,’
affects their self-esteem in such a way as to limit their willingness to use opioids
in the future.

Fear of Exhausting Effective Pain Medication

Patients who resist taking opioids may be thinking, “I can stand this pain now. But
what if it becomes worse later? What will be left?” Their pain may be “only” mod-
erate now, and they fear that if they take any opioid, they will have “used up” the
strongest medication available. Their past experiences may have contributed to
such concerns. A patient of mine had cared for her husband, who was prescribed
ibuprofen and a low dose of immediate-release oxycodone for pain from lung
cancer that had metastasized to his hip. In addition to his systemic therapy, he
had received radiation therapy, took the medications as prescribed, and resumed
normal function, but several months later, the pain returned and became more
severe. She recalled that she had to give him the oxycodone pills at first only when
he needed them for pain when he moved, then every 6 hours, and then every 4,
and by the time she called us to help her with his pain, she was convinced that he
was now “resistant” to achieving pain relief from any medication. What in fact had
happened was that his cancer had grown, causing more pain that needed stronger
pain relief. But all she remembered was her feeling that if she hadn't given him
the pain medications for the pain initially, he wouldnt have become “resistant”
to them. And she therefore didn't want to accept any opioids as part of her own
regimen for her severe bone pain from metastatic breast cancer.

You can explain to such patients and their families what actually caused the
seeming “resistance,” that their regimen can include pain-relieving medications
now, and that if the pain becomes worse, 95 percent of the time there will a regi-
men of medication and other therapies strong enough to relieve it without unac-
ceptable side effects.

Unfortunately, as you know, many patients may not be willing or able to ar-
ticulate this concern to you. To anticipate and allay it for them, you might say
something like: “You cannot use up pain medicine; there's always plenty more where
that came from. I've prescribed a low dose of the opioid as part of your regimen for
now, and I can always give you more of it, or we can change to a stronger medicine
later if you need one.”

Misconceptions about Side Effects

Patients may also resist taking opioids because of adverse side effects they have
experienced when taking a mild opioid, for example, after a tooth extraction. I
remember well the experience of a colleague of mine with codeine. When she was
ending her intern year, her L5-S1 disk herniated—she had fallen on the ice that
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winter and, over the following months, had apparently lifted too many patients.
At any rate, she was unable to stand and, as she was living alone at the time, was
admitted to the hospital. After the first shot of morphine, which relieved her pain,
she was given one or two additional shots of morphine.

But upon awakening the next morning in severe pain, she was offered only oral
codeine. She found it so profoundly nauseating that she took it as infrequently as
possible. What was worse, though, she said, was her realization, one week into her
hospital course, that she hadn't had a bowel movement. She had never thought to
ask for a laxative, and one had never been offered. The discomfort of the eventual
evacuation, exacerbated by her herniated disk, convinced her that opioids were
something she'd never accept again.

And she is a physician. It is easy to understand why patients with similar ex-
periences may refuse to consider including opioids in their pain regimens, even
though they may be suffering from moderate to severe pain. The anticipation of
uncontrolled constipation, nausea, or a “doped up” feeling is often unpleasant
enough to prompt patients to refuse. We must let patients know that we are aware
of these side effects and intend to prevent as many as we can, and that we will
offer treatment for those we cannot prevent. (You can find a full discussion of the
prevention of constipation and the treatment of nausea and other opioid-induced
side effects later in this chapter.)

Misconceptions about Religious Teachings
Finally, patients, their families, and even health care professionals may be leery
about pain medicines because they have misinterpreted or are misinformed about
what their religion teaches on the subjects of drugs, pain, suicide, and euthanasia.
There are strictures in some religions, such as Roman Catholicism, against sui-
cide, euthanasia, and the use of illicit drugs. Patients and their families may mis-
takenly think that these prohibitions apply to opioids prescribed for pain relief.
They may believe that they cannot take (or give) doses of opioids that would re-
lieve pain but might shorten life, because they would be committing suicide or
assisting euthanasia.

The Church’s position was stated first by Pius XII in 1957 and reiterated in the
1994 and 1997 editions of the Catechism (Catechism of the Catholic Church 1997,
Subheading I, Euthanasia, verse 2279):

Even if death is thought imminent, the ordinary care owed to a sick
person cannot be legitimately interrupted. The use of painkillers to
alleviate the sufferings of the dying, even at the risk of shortening their
days, can be morally in conformity with human dignity if death is not
willed as either an end or a means, but only foreseen and tolerated as
inevitable. Palliative care is a special form of disinterested charity. As
such, it should be encouraged.
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This teaching is in contrast to the prohibition of the illicit use of drugs (Catechism
of the Catholic Church 1997, Subheading II, Respect for the Dignity of Persons,
verse 2291):

The use of drugs inflicts very grave damage on human health and life.
Their use, except on strictly therapeutic grounds, is a grave offense.
Clandestine production of and trafficking in drugs are scandalous
practices. They constitute direct co-operation in evil, since they en-
courage people to practices gravely contrary to the moral law.

Opioid pain medication given or taken to relieve pain is morally acceptable
to the Church, even if its use results in a shortening of life. This is the so-called
doctrine of double effect. If the intent of giving the medication is to relieve
pain, an unintended shortening of life is acceptable. Furthermore, there is little
if any credible evidence that pain medication given carefully and titrated to a
patient’s pain actually shortens life. The rare exception might be patients with
far-advanced obstructive lung disease, in whom increasing hypercapnia might
have that effect. But even in that situation, the stricture against “use of drugs”
does not apply. The clinician or family member who gives medication to relieve
suffering is not considered to have used drugs illicitly or to have participated in
any form of euthanasia; the patient taking such medication is not considered to
have committed suicide.

Physicians, nurses, nurse practitioners, physician assistants, and other health
care providers may not be familiar with this teaching. One of the hospital nurses
who cared for many of my patients attended an in-service class I was giving about
pain, and when I discussed this subject, she burst into tears. She told me that
for more than ten years, she had been giving opioid medication to terminally ill
patients to relieve their suffering but had assumed each time that she was com-
mitting a mortal sin. The relief she felt was palpable. And when I have pointed out
the Church’s teaching on this to many Catholic patients and their families, their
relief was apparent as well.

Most Orthodox Jewish opinion, as well as that of Islamic leaders, also sup-
ports this doctrine of double effect. Pain medicine can be given even at the risk of
shortening life. Intent is the key in all these cases. As one of the Islamic opinions
clearly stated, “Intention is beyond the verification by the law,” but according to
Islam, “it cannot escape the ever watchful eye of God Who according to the Quran
‘knows the treachery of the eyes, and all that hearts conceal’” (Qur’an 40:19). Some
Muslims who need pain medication, however, will resist accepting even parenteral
doses during the month of Ramadan. They may not be aware that the Qur’an re-
lieves the sick of the burden of fasting during this month.

Eliminating these powerful misconceptions can allow Catholic, Jewish, and
Muslim patients to attain the relief they need, along with the spiritual reassurance
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that what they and their families are doing is right. Observant Buddhists pose a
different challenge. Their search for awareness may induce them to refuse pain
medication if it interferes with clarity of mind for their required meditation prac-
tices. Here, the suffering may affect the staff more than the patient, who accepts
it as a necessary part of his spiritual life.

Practice Points: Enhancing Pain Relief if Opioids Are Needed

Reassure patients that taking opioids now will not make opioids ineffective if they
develop more severe pain.

Reassure patients that opioid-induced side effects can be managed with additional
medications or by using a different opioid.

Explain the doctrine of double effect and correct misconceptions about religious
teachings on opioids.

Help patients identify a functional goal that can be accomplished if their pain is
relieved.

Enlist the help of family and friends to obtain a more accurate assessment of
patients who do not wish to distress you by admitting they are still in pain.

Reassure patients that increased pain does not always mean increase in disease
severity.

Use careful questioning to uncover guilt, denial, or anger that are exacerbating
the suffering.

Develop a Functional Goal

For many patients, their pain, not the cancer, has robbed them of the ability to
do the things they love. You can work with them to understand that if they added
opioids to their pain regimen and the pain became tolerable, they could function
again. The depression that can accompany severe unrelieved pain may have left
them unable to set goals for themselves. Help them set functional goals by asking,
“What would you like to do that you can’t now do because of the pain?”’ Then, de-
pending on the patient, suggest something like:

Would you like to make breakfast for your partner?
Would you like to take the kids to a ball game?
Would you like to go fishing?

Could you go to church and sit through the service?

Patients will often choose one of these or offer another reasonable goal. Then add,
“If you take the medicines I've prescribed, you'll be able to do that—and other things
you haven'’t been able to do for some time.” Even patients who have felt such despair
at their helplessness and inactivity that they have expressed suicidal ideas have
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responded to these questions by setting realistic goals, and after getting needed
psychological and/or spiritual counseling, the pain (and, if needed, antidepres-
sant) medications helped them accomplish these goals.

Unearth Hidden Agendas

Finally, some patients seem inexplicably resistant to accepting any pain therapies,
including opioids. I have sometimes been successful in discovering their hidden
agendas, which most commonly included unexpressed guilt, denial, and anger.

Guilt. Some patients, despite our best efforts, seem to resist all attempts to re-
lieve their pain. I have been amazed at the range of reasons for this. One Vietnam
War veteran finally admitted to me, “I'd rather burn now than burn later.” He never
told me what it was he thought he needed to atone for, but he clearly felt that
the suffering he was now experiencing would save him from an eternity of pun-
ishment after he died. A week or so after our discussion, he agreed to try various
agents for his pain.

I was so grateful that I had been able to convince the patient to trust me
enough to reveal his feelings. If I'd initially had more insight into his distress, I
could have enlisted the aid of a psychologist or chaplain to help him uncover,
share, and perhaps relieve his spiritual suffering much sooner.

Alan, a patient I later consulted on with far-advanced HIV-AIDS and menin-
geal spread of an AIDS-related lymphoma, was just as challenging. Despite all our
efforts, he continued to complain of severe pain and paresthesias in both lower
extremities. In the course of discussions with our social worker, Alan revealed
that he yearned to see his 8-year-old daughter, who was living with her mother,
his former girlfriend. The social worker was able to locate his girlfriend and let
her know that Alan was dying and that his last wish was to say good-bye to his
daughter.

We never discovered what had gone on between them, but his girlfriend an-
grily refused. We were crestfallen and almost afraid to let him know that we had
failed. But our social worker finally told him, with me in tow for support. To our
surprise, Alan’s face lit up with an almost beatific smile. He said, “Well, at least I
tried,” and fell asleep. When he awoke, he was a different man. The anguish was
gone and, along with it, his complaints of intractable pain. And his death was a
peaceful one.

Addressing Health Care Disparities

Hispanic and Black cancer patients continue to report worse pain at the time their
cancers are diagnosed, and to have their pain underestimated and undertreated
more often. This undertreatment may stem from both implicit clinician bias and
inability to locate a pharmacy that stocks the opioids they need (Scarborough and
Smith 2018), especially for those who live in areas of so-called minority ZIP codes.
Clinicians can address the disparity by inquiring whether the patient has had

249



250

PAIN CONTROL, SYMPTOM MANAGEMENT, AND PSYCHOLOGICAL CONSIDERATIONS

difficulty getting the prescription filled, working with the community pharmacy
to stock the needed opioid, or changing the opioid to one the pharmacy feels it
is safe to stock. State and national policy changes will be needed, however, if an
effective solution is to be found.

General Guidelines for Opioid Use

Uncontrolled pain remains one of the major obstacles to cancer patients’ efforts
to accomplish their goals. Some of the reasons for this have already been dis-
cussed: inadequate pain assessment, clinicians’ reluctance to prescribe opioids
in the appropriate frequency and dose, and patients’ reluctance to take them.
Clinicians also may mistakenly believe that opioid medication will interfere with
the ability to diagnose the cause of acute pain in the emergency setting. In fact,
in a prospective, randomized trial, patients arriving at an emergency room with
abdominal pain of unknown etiology were initially (i.e., for the first 60 minutes)
given morphine or saline. This study found no occasions when the administration
of morphine masked a physical finding or led to a decrease in diagnostic accuracy
(Thomas et al. 2003).
Adhering to the following guidelines may help.

Guidelines for Opioid Use

+ Use nonpharmacologic therapies, NSAIDs, and adjuvant medications to
minimize opioid dose and opioid-induced side effects.
N.B. Nonpharmacologic therapies are reviewed in Chapter 8, NSAIDs
above, and adjuvants are discussed later in this chapter.

+ Give an opioid dose that is adequate.

+ Give opioids often enough to prevent chronic cancer-related pain from
recurring.

- Use the least invasive route.

+ Prevent or treat common opioid-associated side effects.

What is an “adequate dose”? An adequate opioid dose is the dose needed to pro-
vide acceptable pain relief. The goal is to work with a patient to determine what
acceptable pain relieflooks like for her, not to decrease pain to a particular number
on the pain scale. But the higher doses often cause neurotoxicity, and it’s usu-
ally better to change the patient’s opioid to a different, more potent agent. For
example, if a patient receiving 10 mg/hr of intravenous morphine along with ap-
propriate NSAIDs and adjuvant medications still has pain, she would be likely to
develop neurotoxicity as you increase the dose. Most patients who need these very
high doses have neuropathic pain and therefore would benefit from a rotation to
methadone. Later in this chapter, [ review why this is so and how to do the rotation.
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Scheduling of doses. Many patients with advanced cancer who have pain
that rarely remits should be taking the drugs at regularly scheduled intervals
around the clock rather than as needed (p.r.n.). They need a long-acting agent or
sustained-release formulation of an opioid to relieve their baseline steady pain
and a short-acting opioid to relieve unexpected exacerbations. Doses of a short- or
immediate-acting preparation given to someone who is taking around-the-clock
opioids are often referred to as rescue doses: they rescue the patient from break-
through and incident pains (more about these later in the chapter). With the vari-
ety of available agents, around-the-clock pain control is often achievable.

Mild to moderate cancer pain may be intermittent, however, and for pa-
tients with this kind of pain, p.r.n. dosing may be appropriate. When they are at
home, patients can give themselves pain medicine whenever they need it. But
hospitalized patients can experience significant delays in receiving needed p.r.n.
medication. For these patients, instead of ordering opioids p.r.n., I use a “patient-
may-refuse” order. The nurse offers the medication regularly (e.g., oxycodone
every 4 hours), and the patient has the option to take it or refuse it. I would not
use this strategy for patients who are delirious or who are using opioids to medi-
cate other forms of distress.

Use the least invasive route. The vast majority of cancer patients will be able to
take opioids orally, transmucosally, or transdermally in a skin patch. The drugs
can also be given rectally. Intravenous opioids may be needed for pain crises, or
if patients become unable to take oral medications and are not candidates for
transdermal opioids, as I discuss later in this chapter. Patients who are dying will
seldom need intraspinal opioids, though some will need continuous subcutane-
ous or intravenous opioids. Avoid giving opioids intramuscularly, because it is
painful and no more efficacious than giving them subcutaneously.

Selecting an Opioid Analgesic

Patient preference. For my initial choice of drug, I consider patients’ preferences,
which are influenced by their experiences with opioids. For example, a patient
who has had his wisdom teeth extracted might have had good pain relief from
short-acting combinations of oxycodone and aspirin or acetaminophen. If he now
needs something more long acting, I can use that same opioid (oxycodone) in a
sustained-release preparation, if his insurance will pay for this formulation. Many
insurance plans require patients to try specific long-acting opioids first before
others, so check with your patient’s pharmacist.

If, on the other hand, the patient had a serious side effect from an opioid, I
know to avoid that agent and, if possible, other agents in the same class. Unfortu-
nately, except for transmucosal buprenorphine and fentanyl, all the immediate-
acting potent opioids are structurally related to morphine. Unless the patient has
a true morphine allergy, you will usually be able to switch to another opioid that is
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less likely to cause the troublesome side effect. If, for example, a patient has night-
mares or hallucinations from morphine, you can switch her to an equianalgesic
dose of hydromorphone. The rare patient with a true morphine allergy can take
transmucosal buprenorphine or fentanyl (if opioid tolerant) or methadone; none
of these is chemically related to morphine.

Pain intensity. Next, determine the pain’s intensity. As I discuss in Chapter 6,
pain intensity can be measured using various numerical, word, face, or behavioral
scales. In a numerical rating scale, pain ratings of 1 to 4 are considered mild, 5 to 6
moderate, and 7 to 10 severe. The World Health Organization (WHO) has adopted
an “analgesic ladder” based on these ratings (Figure 7.2) and guidelines for using
it to relieve cancer pain.

In addition to these guidelines, WHO recommends a stepwise escalation that
matches the potency of the opioids to the intensity of the pain. For mild pain, start
with non-opioid analgesics. Moderate pain should be treated with less-potent
step 2 agents or low doses of potent opioids (see Table 7.2), and severe pain with
the most potent step 3 opioids (see Table 7.3). Non-opioid analgesics and adjuvant
medications should be continued when indicated.

In addition, if a patient has pain that is unrelieved by the agents recommended
for that step, the WHO guidelines suggest moving up to the next step. If a patient
with mild to moderate pain, for example, does not get adequate pain relief from
a step 2 agent, a step 3 opioid should be prescribed. The WHO ladder and guide-
lines have been shown to be very effective, even in dying patients. In one study
in which they were used, at the time of death, only 3 percent of patients reported
severe pain, and no patient died of respiratory depression due to the opioids (Mer-
cadante 1999).

High-potency opioid

+ Nonopioid
o + adjuvant
Moderate-potency opioid
+ Nonopioid Morphine
* adjuvant Hydromorphone
. Methadone
Nonopioid Codeine Fentan|
* adjuvant Hydrocodone enany
Oy done* Oxycodone
xycodone
Aspirin, NSAID Tra)rlna dol Oxymorphone
Acetaminophen Tapentadol Buprenorphine
P . Levorphanol
Buprenorphinet
STEP 1
Mild pain STEP 3
STEP 2 Severe pain

Moderate pain

FIGURE 7.2. Analgesic Ladder. *Oxycodone (5-10 mg) in combination with aspirin, acetaminophen, or
NSAID is a step 2 agent; alone, it is a step 3 agent. At dose levels available in the United States (as of
2022), buprenorphine is a step 2 agent. Source: Adapted from the World Health Organization, Cancer Pain Relief:
With a Guide to Opioid Availability, 2nd ed. (Geneva: World Health Organization, 1996).



Pharmacologic Management of Cancer Pain

Practice Points: Selecting an Opioid

Consider patient preference when choosing the opioid and the opioid
formulation.

Match opioid agent with pain intensity using the WHO ladder; advance
up the ladder if pain persists, even if the patient still characterizes it as
“mild” or “moderate.”

Match opioid formulation to the temporal pattern of pain
(i.e., continuous, intermittent, or both).

Except for patients who have previously used codeine with good results,
avoid codeine for cancer patients.

Consider methadone for patients with severe neuropathic pain,
or when drug cost is important.

Step 2 agents. In my experience, cancer pain is rarely, if ever, mild. For cancer
patients with mild to moderate pain, I have found low-dose hydrocodone/acet-
aminophen combinations (e.g., Vicodin, Lortab) and codeine to be the least useful
of the step 2 opioids. The dose of hydrocodone in the Vicodin or Vicodin ES prepa-
rations is not strong enough, and codeine is often nauseating and causes dyspho-
ria. A higher-dose hydrocodone is available in a combination preparation, Vicodin
HP CIII, which contains 10mg of hydrocodone with 660mg of acetaminophen
per tablet; this combination is problematic because the dose of acetaminophen
cannot be given more than every 6 hours, but hydrocodone is effective only for 4
(see Table 7.2).

Codeine. Codeine is problematic in cancer patients, for several reasons. Al-
though the side effects of codeine may be helpful in discouraging abuse in people
with nonmalignant pain, these effects are unacceptable in someone with cancer
pain. Further, for codeine to provide pain relief, it must be metabolically converted
to morphine by a specific hepatic enzyme. Patients who either lack that enzyme,
such as many Asian patients, or are taking drugs such as cimetidine that inhibit
the enzyme’s function, will get little or no analgesia from codeine.

Tramadol. For certain patients, tramadol (e.g., Ultram) may be useful for cancer
patients with mild to moderate pain. It is a centrally acting non-opioid analgesic
that is chemically unrelated to opioids but binds to one of the opiate receptors.
Approximately one-third of its analgesic effect is reversed by naloxone. The rest
of the analgesia it produces may be due to its ability to decrease reuptake of nor-
epinephrine and serotonin.

Tramadol can relieve mild to moderate somatic or neuropathic pain, including
post-herpetic neuralgia (Barakat 2019); 100 mg of tramadol is more effective than
60mg of codeine but is approximately equivalent in potency to 60 mg of codeine
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plus 650 mg of acetaminophen or aspirin. Side effects are similar to those caused
by opioids, but in addition, tramadol may increase the risk of seizures in certain
patients. Tramadol may also precipitate a serotonin syndrome in patients already
taking selective serotonin reuptake inhibitors (SSRIs) (Mahlberg et al. 2004). (Sero-
tonin syndrome is discussed in Chapter 9.)

The usual dosage of tramadol is 50 to 100 mg every 4 to 6 hours; total 24-hour
dose should not exceed 400mg. Doses should not exceed 300 mg for patients
over 75, or 200 mg for patients with renal insufficiency. Tramadol may not be ac-
tivated in patients with severe hepatic failure or cirrhosis, so it should be avoided
in these patients. Tramadol is available in once-daily formulations, which should
not exceed 300 mg per day.

Tapentadol. Tapentadol is an oral, centrally acting analgesic that both binds mu
opiate receptors and inhibits the reuptake of norepinephrine (Wade and Spruill
2009). As such, it is of particular efficacy for patients with neuropathic pain, and
it is effective in patients with cancer pain (Mercadante 2017). Patients receiving
50 or 100 mg of tapentadol (q4h-6) for chronic osteoarthritis pain had about the
same relief as those receiving 10 to 15 mg of oxycodone but had less nausea, vom-
iting, or constipation (Wade and Spruill 2009). No dose adjustments are needed
for mild to moderate renal or hepatic impairment. Yet, tapentadol must be used
with caution along with SSRIs and selective norepinephrine reuptake inhibitors
(SNRISs), tricyclic antidepressants, monoamine oxidase (MAO) inhibitors, or other
agents that impair serotonin metabolism, because serotonin syndrome can result.
(Serotonin syndrome is discussed in Chapter 9.)

Step 3 opioid agents. For patients with more severe pain, the potent step 3 opi-
oids are needed (see Table 7.3). Opioids in the morphine family include, besides
morphine, hydromorphone (e.g., Dilaudid), oxymorphone (e.g., Opana), oxyco-
done, and levorphanol (e.g., Levo-Dromoran). Any of these can be safely used
for patients with normal renal and hepatic function, but all should be used with
caution and at lower doses in patients with renal insufficiency. The other step 3
opioids—methadone, meperidine, buprenorphine, and fentanyl—are not structur-
ally related to morphine. Any of these can be safely used for patients with normal
renal and hepatic function but all should be used with caution and at lower doses
in patients with hepatic failure.

Morphine family. Morphine is a hydrophilic opioid available orally, intrave-
nously, and rectally in immediate-release and extended-release preparations
(Table 7.3). It has an active metabolite, morphine-6-glucuronide (M-6-G), which
is excreted by the kidney. If the creatinine clearance decreases by half, doses of
opioids in the morphine family of agents should be reduced or their frequency of
administration changed accordingly. They can be used with dose reductions in
patients with moderate hepatic failure, however.

Oxycodone. Oxycodone is a useful oral opioid analgesic for patients with mild
to severe cancer pain. It is listed with both the step 2 and step 3 agents because
in step 2, several formulations combine a low dose (5 to 10 mg) of oxycodone with
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an NSAID. All provide excellent relief for this degree of pain, often induce slight
euphoria, but cause only mild to moderate constipation. Many patients with mod-
erate, intermittent pain due to bony metastases from breast, lung, or prostate
cancer respond very well to these agents. For unclear reasons, women have a 25
percent higher blood level of oxycodone than men after ingesting the same dose
(Kaiko et al. 1996). Oxycodone should be avoided in patients with severe hepatic
impairment, and the dose reduced in patients with severe renal impairment.

Oxymorphone. Parenteral oxymorphone (e.g., Numorphan) has been used for
many years for pain relief. Both immediate (e.g., Opana) and sustained-release
oral forms (e.g., OpanaER) are available in the United States (Craig 2010; Sloan
2008). Oral oxymorphone is about twice as potent as oral oxycodone. The rec-
ommended starting dose of immediate-release oxymorphone for an opioid-naive
patient with acute, moderate to severe pain is 10mg every 4 to 6 hours; 5mg of
the sustained-release form can be started at every 12 hours.

Fentanyl family—fentanyl and meperidine. Of the opioids in this family, only
fentanyl should be used for pain relief.

Fentanyl. Fentanyl is a lipophilic opioid with a short intravenous plasma half-
life, available for oral transmucosal use (which I describe later in this chapter),
intravenous administration, or in a transdermal patch, which is a fentanyl trans-
dermal delivery system. The Duragesic patch consists of a drug reservoir lined
on the bottom by a rate-limiting membrane, which itself is attached to an ad-
herent backing (Figure 7.3). Generic patches have the drug infused throughout.
The lipophilic opioid fentanyl is contained in the patch reservoir; once the patch
is attached to the skin, the fentanyl diffuses from the reservoir through the rate-
limiting membrane into the fat in the skin. It is then absorbed into the blood-
stream from this skin reservoir. Fentanyl doses do not need to be reduced in renal
failure, even in patients on dialysis.

Protective Liner

Drug Containing Layer

Backing Layer

FIGURE 7.3. Duragesic Patch. After the unit is placed on the chest wall, fentanyl, contained in the drug
reservoir, diffuses through the release membrane into the skin. The drug is absorbed from the skin res-
ervoir into the bloodstream. By 14 to 24 hours after the first patch is applied, blood levels of fentanyl
are sufficient to provide pain relief. New patches are usually applied every 72 hours. Source: From Janssen
Pharmaceuticals, Inc., with permission.
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Fentanyl does not cause hypotension, and because of this and its short half-
life, it is often used intravenously in the intensive care unit setting.

Meperidine. You are probably wondering why meperidine (Demerol) is not in-
cluded in the lists of step 2 and step 3 agents. Meperidine is not recommended
for patients with cancer pain. It is inconvenient to give, and it can be dangerous.

Practice Points: Why Meperidine Is Unsuitable for Cancer Pain

+ Meperidine (e.g., Demerol) relieves pain for too short a period (about 2 hours,
at most).

+ Meperidine has poor oral availability (75mg IV = 300 mg p.o.).

+ Meperidine’s toxic metabolite, normeperidine, causes seizures; it accumulates
rapidly in patients with renal insufficiency.

+ Meperidine is contraindicated in patients who are also taking MAO inhibitors.

Meperidine provides pain relief for only 1 to 2 hours (see Table 7.4). And me-
peridine is contraindicated for patients receiving MAO inhibitors for depression
or as part of a chemotherapy regimen, as it has caused hyperpyrexia, seizures, and
death in these patients. Of equal concern are the potentially life-threatening side
effects induced by meperidine’s toxic active metabolite, normeperidine, which
builds up in patients with renal insufficiency or dehydration and causes myoclo-
nus and seizures. Naloxone exacerbates these effects and is likely to precipitate
seizures in a normeperidine-toxic patient. Lorazepam is required.

Step 3 opioids that bind opiate receptors and antagonize N-methyl-d-aspartate
(NMDA) receptors: methadone, levorphanol, and buprenorphine. All three opi-
oids are uniquely positioned to decrease hyperalgesia and neuropathic pain
(Davis 2012; Martyn, Mao, and Bittner 2019; McPherson et al. 2019) because they
all antagonize NMDA receptors, which block the ability of opioids to relieve pain.
Patients with hyperalgesia or neuropathic pain have increased levels of NMDA
receptors in the dorsal horn of the spinal cord. so blocking their NMDA receptors
enhances the analgesic effect of externally administered opioids.

Methadone. Methadone is not a new drug, but it is being increasingly used
for cancer patients with moderate to severe, usually neuropathic, pain. It is by
far the least expensive of the opioids. Methadone is structurally unrelated to the
morphine family of drugs and to meperidine and fentanyl, and it can be used in
the rare case of true allergy to these agents. It is also good for patients with renal
insufficiency because it has no known active metabolites and does not accumu-
late. In elderly patients suffering from vascular insufficiency pain, which is a type
of neuropathic pain, doses as low as 1 to 2mg two to three times a day used with
immediate-release opioids such as hydromorphone have been effective and cause
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minimal side effects (Bach et al. 2016). Methadone has been shown to be an ef-
fective adjuvant analgesic for cancer patients on chronic opioid therapy as well
(McPherson et al. 2019).

In patients with Child-Pugh Class C liver disease, you should use the lowest
effective doses, and only increase the dose after 10-14 days (McPherson et al.
2019). Methadone should also be used with caution in patients with structural
heart disease, or with sleep apnea or other disorders of breathing. Methadone is
not the best agent for patients who cannot reliably be monitored, who have cogni-
tive impairment and don't have a caregiver who can manage the medication, who
have trouble following directions or self-titrate medications, or who use opioids
for reasons other than pain relief (e.g., anxiety). If you need to use methadone in
a patient with current or past substance use disorder, it’s important to have an
addiction specialist comanage the patient (McPherson et al. 2019).

Methadone is available in oral, subcutaneous, intravenous, and rectal formu-
lations. If you are giving methadone by the intravenous or subcutaneous route,
use half the oral dose (Elsass, Marks, and Malone 2018; McPherson et al. 2019).
Topical preparations of methadone (10 to 45 mg/day as a powder dissolved in PLO
[pluronic lecithin organogel]) are not effective: the levels reached are inadequate to
provide analgesia (Sylvester et al. 2011). Subcutaneous infusions are problematic
because methadone causes local irritation, and the inflammation can interfere
with absorption of the drug. Practices that can minimize this irritation include
rotating the infusion site every few days; using intermittent boluses rather than
infusions (Fiirst et al. 2020); adding dexamethasone, which extends the use of the
site for a continuous infusion up to 5 days; and adding bolus doses or infusions of
hyaluronidase (McPherson et al. 2019).

Why is methadone particularly helpful in treating patients with neuropathic
pain? Methadone contains I- and d-isomers that act as opioid receptor agonists
and NMDA receptor antagonists, respectively (McPherson et al. 2019). Methadone
also inhibits the reuptake of serotonin and norepinephrine (Moryl, Coyle, and
Foley 2008) and blocks adenylate cyclase overactivity (Martyn, Mao, and Bittner
2019).

The difficulties with using it lie in its biphasic elimination, its metabolism by
CYP 3A4 isoenzymes (one of the isoforms of the cytochrome P450 system), its
effect on the QTc interval, and its controversial equianalgesic dosing range. Be-
cause of methadone’s initial distribution phase, if you are using it as the only
opioid, the first loading usually requires that it be given every 4 to 6 hours
(McPherson et al. 2019). But methadone has a second, extended phase lasting 36
to 60 hours, which causes drug levels to accumulate. By the fifth to sixth day of
treatment, methadone usually needs to be taken only twice to three times a day
to maintain analgesia and only once a day to prevent withdrawal.

After the first few days of methadone therapy, therefore, the dosing inter-
val should be decreased to two or three times a day to minimize the chance of
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inducing sedation or respiratory depression. Alternatively, you can give the meth-
adone three times a day from the start and use rescue opioids for a day or two
until the methadone serum levels rise. If the rescue doses are effective, this is
what I do, because the patient is less likely to be oversedated or develop respira-
tory depression in the third or fourth day of methadone therapy. (I discuss below
how to rotate patients from another opioid to methadone.) Patients should be
monitored carefully for side effects in the first 5-7 days, 10-14 days for elderly
patients or those with liver disease. If the pain is inadequately relieved, the meth-
adone doses can be increased after this period (McPherson et al. 2019).

Methadone interacts with inducers and inhibitors of the cytochrome P450
system (McCance-Katz, Sullivan, and Nallani 2010). Patients must be monitored
when methadone and a drug that is also metabolized by CYP1A2, CYP3A4, and
CYP2D6 are given together; CYP1A2 and CYP3A4 are induced by multiple drugs
and other substances (e.g., cigarette smoke), and CYP2D6 has a genetic polymor-
phism. Once you stabilize patients on methadone, I'd suggest that you check for
methadone drug interactions on a website (e.g., “Methadone Interactions,” Drugs.
com, www.drugs.com/drug-interactions/methadone.html) every time you start or
discontinue one of these drugs. Drug levels can increase; methadone levels can
increase or decrease; and there’s no way to be sure unless you check.

For example, when patients are receiving methadone, drug levels of desip-
ramine (or other tricyclic antidepressants) and zidovudine increase. Drugs that
lower the levels of methadone include antiretrovirals, phenytoin (by 50 percent),
phenobarbital, carbamazepine, rifampin, somatostatin, spironolactone, and
risperidone, each of which has precipitated withdrawal symptoms (McCance-
Katz, Sullivan, and Nallani 2010). Drugs that raise the serum methadone levels
and that are commonly used in patients who have cancer include fluconazole,
voriconazole, fluoxetine, and fluvoxamine. The SSRIs may raise methadone levels
in CYP2D6 rapid metabolizers (McCance-Katz, Sullivan, and Nallani 2010). The
SNRIs (e.g., venlafaxine) do not. Grapefruit juice and acute alcohol use can in-
crease methadone levels; chronic alcohol use may decrease them.

Methadone also prolongs the QTc interval. Cancer patients on therapy often
have metabolic abnormalities that also prolong the QTc, such as hypocalcemia
from bisphosphonate or receptor activator of nuclear factor xf ligand (RANK-L)
inhibitors, or hypokalemia and hypomagnesemia from diarrhea, vomiting, or ef-
fects of the chemotherapy on the kidney. Every effort should be made, therefore,
to normalize potassium, magnesium, and corrected calcium levels before assum-
ing the QTc is too long to allow you to use methadone.

And you may even need to measure the QTc manually because the Bazett for-
mula that electronic systems such as GE Healthcare MUSE use to measure the
QTc overestimates it (Muluneh et al. 2019). Other correction methods such as the
Framingham (QT + 0.154 x 1-RR interval) may provide a shorter and more accu-
rate correction (Muluneh et al. 2019).
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Patients who at baseline have a prolonged QTc interval, or who need high doses
of methadone, have developed cardiac arrhythmias (torsades de points; polymor-
phic ventricular tachycardia) and even death as a result. Most of the reports of
cardiac arrhythmia were in patients on a methadone maintenance program taking
more than 300 mg a day; the cancer patients who developed problems were taking
more than 600 mg of methadone per day (Reddy et al. 2010).

Only the very, very rare patient will require that high a dose of oral methadone.
What is the risk for most patients taking methadone? Reddy and colleagues (2010)
prospectively measured the QTc intervals of cancer patients at 2, 4, and 8 weeks
after they began taking methadone. Twenty-eight percent of their patients had a
prolonged QTc interval at baseline, due in 75 percent to reversible conditions such
as medications or, more rarely, hypokalemia or hypocalcemia; only 25 percent had
structural cardiac disease. The patients with a baseline QTc interval prolongation
had a much greater chance of worsening the QTc than patients without initial
QTc interval prolongation, but only 1 of the 28 patients developed a QTc of greater
than 500 (it was 509), and that patient’s baseline QTc interval was 498 msec.

At the 8-week point, the median QTc was 373, and the median dose of metha-
done was 28 mg per day; the doses of methadone never exceeded 100 mg per day,
and no other patients developed a QTc greater than 500 msec. These findings
suggest that with the usual doses of methadone (<100mg/day), even in patients
with underlying QTc interval prolongation, significant QTc prolongation does not
occur. What monitoring schedule is needed for cancer patients receiving more
than 100 mg methadone per day who are not placed on other agents that prolong
the QTc interval is not clear (Gourevich 2009). McPherson et al. (2019) offer rec-
ommendations for the “level of vigilance” and recommended EKG monitoring (or
not) for the most common clinical scenarios.

Methadone must be used with caution, or the QTc interval monitored, how-
ever, in anyone receiving intravenous methadone or for whom drugs are needed
that also prolong the QTc interval. Intravenous methadone is stabilized with a pre-
servative (chlorobutanol) that blocks potassium channels. If your patient develops
a prolonged QTc interval when switched from oral to intravenous methadone, use
the preservative-free methadone if it is available at your site (McPherson et al.
2019). Common drugs used in patients with cancer that prolong the QTc interval
include the quinolone antibiotics (especially levofloxacin), typical and atypical an-
tipsychotics (such as haloperidol and olanzapine), SSRIs (but not SNRIs), metoclo-
pramide, and certain chemotherapy agents like epidermal growth factor receptor
inhibitors and tamoxifen.

Other difficulties with using methadone lie in the controversy about its
equianalgesic dosing range (Moryl, Coyle, and Foley 2008; Knotkova, Fine, and
Portenoy 2009; McPherson et al. 2019). All suggest that the equianalgesic dose
of morphine to methadone varies as the dose of morphine increases. The latest
consensus statement (McPherson et al. 2019) recommendations are 10 mg oral
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morphine equivalents (OMESs): 1 mg methadone for patients receiving 60-199 mg
OME and who are younger than 65, and 20 mg OME:1 mg methadone for patients
taking >200 OME and/or patients older than 65 (see Practice Point: Conversion
from Other Opioids to Methadone).

Practice Point: Conversion from Other Opioids to Methadone

<60 mg OME 2.5 mg oral methadone t.i.d.
60-199 mg OME and patient <65 yo 101 (10 mg OME:Img methadone)
2200 mg OME and/or patient >65 yo 20:1 (20 mg OME:1 mg methadone)

(McPherson et al. 2019)

Why do we need relatively so much less methadone for patients on higher
doses of opioids? I'm not sure, but the way I think about it, patients taking high
opioid doses have a large amount of pathologic destruction of their nerves (such
as cancer patients with plexopathies). The constant firing of those damaged nerves
may lead their spinal cords to generate the greater number of NMDA receptors we
know these patients have. And we know that NMDA receptors inhibit the ability
of opioids to prevent transmission of the pain signal. When we give the patient
methadone, we do two things: the d-isomer of methadone (which is 50 percent
of the drug we give the patient) inactivates the inhibitory activity of the NMDA
receptors (Knotkova, Fine, and Portenoy 2009), leaving the opioid receptors able
once again to be inhibited by opioids, and the l-isomer binds the opioid receptors.
So we need much less methadone than we would expect.

Conversion to methadone. There is no one right way to convert patients to
methadone. It takes at least three days to convert my patients to methadone,
because it is going to take at least three days for the dose of methadone I give the
patient on Day 1 to reach a steady state (i.e., after three half-lives). There will be
higher blood levels of methadone on Day 2 than Day 1, and even higher levels on
Day 3. I usually need to make the change to methadone in a patient with unre-
lieved neuropathic pain who is taking a great deal of short-acting rescue opioid,
because the sustained-release opioid or the intravenous continuous infusion is
not working. The rescue doses work, but only for a short time, and the amount of
drug needed may cause myoclonus or other opioid neurotoxicities.

My goal is to load the patient slowly and safely with methadone, leaving the
other opioids in place just long enough for the methadone levels to finally relieve
the pain. I don't want to stop the basal opioids (sustained-release tablets or opioid
continuous infusion) too soon, because the patient would be in more pain, relying
solely on rescue dosing. In most cases, patients need less and less rescue medi-
cation each day as the methadone levels rise. I am able to taper off the old basal
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opioid over several days, so that by day three or four, patients are taking metha-
done as the new “basal” medication, along with p.r.n. doses of short-acting rescue
medications. If you are beginning methadone in an outpatient, check in with them
daily for the first week to assess and adjust medications as needed.

" Josh
Josh, a 31-year-old fireman, had a refractory, recurrent sarcoma in his pelvis.
He had severe neuropathic pain that was not responding to sustained-release
oxycodone. Josh did not want to come into the hospital to have his pain more
quickly controlled. His partner, Steven, was a nurse, and Steven promised to keep
good records of all the medications Josh took, and to call daily to let me know
their effect and any side effects. If Josh didn't have such a reliable and knowledge-
able home caregiver, | would have insisted he be admitted to bring his pain under
better control as we rotated him to methadone.

To calculate what dose of methadone to start with, | used the morphine:meth-
adone ratios recommended by McPherson et al (2019) as shown in the Practice
Points box above. Josh was taking 200 mg of sustained-release (SR) oxycodone
every 8 hours (i.e., 600 mg/day), and he had taken an additional 300 mg in oxy-
codone rescue doses each day for the past several days (i.e., five doses of 60 mg
each). | planned to convert only the SR oxycodone to methadone.

Step 1. Calculate the equianalgesic dose of oral morphine (the oral morphine
equivalents—OMEs).
600 mg of oxycodone (200 mg x 3 doses) = 900 mg of oral morphine
equivalents (20 mg of oxycodone = 30 mg of oral morphine).
Step 2. Identify the correct morphine:methadone ratio.
The ratio to choose for 900 mg of oral morphine is 20 mg of OME to
1mg of oral methadone (e.g., 2200 mg OME, use the 20:1 ratio).
Step 3. Calculate the 24-hour methadone dose.
900/20 = 45mg.
Step 4. Be conservative; don't exceed 30 mg/day initially no matter what the
initial OME is.

Start at 10 mg of methadone p.o. t.i.d. YoU'll still have the rescue dosing
if this dose proves too low, and you can titrate up the methadone later in
the week.

DAY 1. Josh's pain level is 10/10 and not acceptable.

Recommendation: 200 mg SR oxycodone every 8 hours, along with
10 mg of oral methadone every 8 hours and whatever rescue doses of
60 mg oxycodone every 4 hours he needs (he had the oral liquid con-
centrate of oxycodone at 20 mg/ml).
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DAY 2. Josh needed only two rescue doses, each early in the previous day,
and Steven said that he had slept through the night. His pain level is 6/10
and not acceptable.

Recommendation: Decrease SR oxycodone to 100 mg every 8 hours;
continue the 10 mg of methadone every 8 hours and the rescue opioid
dose of 60 mg oxycodone every 4 hours as needed.

DAY 3. Josh again used only two or three rescue doses; his pain level is now
4/10 and acceptable.

Recommendation: Stop all SR oxycodone and continue only the t.i.d.
methadone and immediate-release oxycodone p.r.n.

DAY 4. Josh's pain level is still 4/10 and acceptable without any excessive
sedation. He needed only two doses of p.r.n. oxycodone the day before. Josh
has therefore been effectively and safely converted to oral methadone, with
oral oxycodone for rescue.

If your starting dose is too high. If on Day 2, Josh's pain level had been a 3 and
acceptable, | would have realized that the dose of methadone was too high for
him, and that if | continued it, he would be asleep and possibly even have respi-
ratory depression by Day 3. | would therefore have decreased the SR oxycodone
by 50 percent and the methadone to 10 mg p.o. twice a day.

If your starting dose is too low. If Josh had needed 300 mg rescue oxycodone
on Day 1,  wouldn't have decreased his SR dose Day 2, but would have continued
to monitor the as-needed usage. | don't decrease the SR opioid until there is a
significant decrease in the use of p.rn. opioid. If Josh had still had 8/10 pain on
Day 3 and was taking significant rescue doses, | would have increased his oral
methadone dose and continued to monitor his pain levels and use of rescue
medications.

When you first do these opioid rotations to methadone, it's wise to work with
someone who has experience using the drug, such as an anesthesia pain or pallia-
tive care colleague, a hospice medical director, or a clinical pharmacist who works
with a palliative care or hospice team. They can check your calculations, offer
cautions about drugs the patient is on that can increase or decrease methadone
levels, or the QTc interval, and help you know when to increase or decrease the
methadone dose and the patient’s other opioids.

Levorphanol. Levorphanol is much more expensive than methadone, but it has
a shorter half-life (11-16 hours). Given this half-life, dose escalations should not be
made more often than every 48 hours. Levorphanol does not prolong the QTc as
methadone does, and it does not require CYP 450 metabolism (Pham, Fudin, and
Raffa 2015). It does have an active metabolite that is renally cleared, so it should
be used with caution in patients with renal insufficiency.
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Four milligrams of levorphanol are equivalent to about 30 mg of morphine
(Pham, Fudin, and Raffa 2015). Recommended conversion ratios of morphine to
levorphanol are 12:1 for morphine doses <100mg/day; 15:1 for 100-300 mg/day;
20:1 for 301-600 mg/day; and 25:1 for >600 mg/day (McNulty 2007). As for all
opioids, once you calculate the equianalgesic dose, decrease by one-third for in-
complete cross-tolerance between opioids.

Buprenorphine. Buprenorphine is a semisynthetic thebaine derivative available
in oral transmucosal tablets, films, and in transdermal patches. It is a mu agonist
and a kappa receptor antagonist; it does not antagonize the pain-relieving ef-
fects of other opioids, and it helps prevent hyperalgesia (Martyn, Mao, and Bittner
2019). Effective plasma levels from the transdermal patch are reached within 12
to 24 hours, and the patch is replaced every 7 days. Some patients have end-dose
failure, where it does not last all 7 days; they need to change it every 5 days. Bupre-
norphine may be used safely in patients with renal failure or who are on dialysis,
but with caution in patients with hepatic failure.

Buprenorphine has many unique aspects that make it an excellent opioid for
patients with moderate to severe cancer pain (see Practice Points: Buprenorphine
vs. Other Opioids) (Davis 2012; Davis, Pasternak, and Behm 2018). It is safer for pa-
tients at risk of respiratory depression because when higher doses are needed for
pain relief, analgesia improves, but respiratory depression does not occur. Unlike
morphine or fentanyl, buprenorphine is not immunosuppressive, and it does not
cause hypogonadism. Importantly, unlike methadone, it does not prolong the QTc
at doses of <20 mcg/hr. In practice, I often use buprenorphine in older patients,
those on very low doses of opioids, or for patients who have had significant side
effects with even small doses of short-acting opioids. I also use it in patients with
carcinomatosis who struggle with intestinal hypomotility.

Practice Points: Buprenorphine vs. Other Opioids

- Less sedation, euphoria, constipation, and respiratory
depression than other opioids

- Not immunosuppressive

« Less or no hypogonadism

- No QTc prolongation at doses <20 mcg/hr

(Johnson, Fudala, and Payne 2005; Davis 2012; Davis, Pasternak, and Behm 2018)

Temporal aspects of the pain. To decide which formulation of the opioid to
prescribe, consider whether the pain is continuous, intermittent, or both. Most
patients whose cancer is far advanced have both types of pain. To treat the con-
tinuous pain, [ usually prescribe either a fentanyl transdermal patch or an oral SR
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preparation of an opioid with a short half-life (i.e., morphine, oxycodone, hydro-
morphone, or oxymorphone) as the active agent. If the total daily opioid dose
needed is <80 mg OME, I can prescribe a buprenorphine transdermal patch.

Oral sustained-release preparations are formulated in a matrix that dissolves
in the gut and releases opioid over 8 to 24 hours, depending on the preparation. As
of 2020, only transdermal fentanyl and oral SR morphine (as in MS Contin, Kadian,
and Embeda-type morphine sulfate in an extended-release capsule with a seques-
tered core of naltrexone) were available in generic formulations. Kadian is effec-
tive for 12 to 24 hours and is available in 20-, 50-, and 100-mg capsules. Fentanyl
patches are replaced every 48 to 72 hours; SR morphine can be taken every 8 to 12
hours. Levorphanol (Levo-Dromoran), because of its half-life, is dosed every 6 to 12
hours. OxyContin and Xtampza are the SR form of oxycodone and are taken every
12 hours. Exalgo is a SR form of hydromorphone that is taken daily. OpanakER is the
SR form of oxymorphone that is taken twice a day. Butrans is the buprenorphine
transdermal patch, changed every 7 days, though for some patients every 5 days.

More rarely, I use methadone, an opioid with a 24-hour half-life. Because of
the multiple interactions with other agents, QTc prolongation potential, and the
time it takes to titrate to effective pain relief, I generally choose methadone as
the initial opioid only when there is a history of allergy to morphine, the patient’s
pain has a large neuropathic component, I need to give a long-acting preparation
through a feeding tube (it comes in a liquid formulation), or I need to use the least
expensive agent.

To treat intermittent pain or brief exacerbations of continuous pain, I pre-
scribe a shorter-acting preparation of morphine, oxycodone, hydromorphone, or
oxymorphone that can begin to provide relief in about 30 minutes to an hour. For
opioid-tolerant patients whose insurance will pay for the medication, I might also
prescribe as a rescue dose an immediate-acting preparation of oral transmucosal
fentanyl citrate, which can begin to provide relief in as little as 10 minutes and can
be helpful in severe incidental pain that occurs with movement. The transmuco-
sal fentanyl preparations have been shown to be “non-inferior” to subcutaneous
morphine to manage these episodes, and patients preferred them (Zecca et al.
2017). They might even prevent hospitalizations for pain exacerbations that would
otherwise require parenteral opioids. But clinicians must enroll in a risk-reduction
educational program, the TIRF (transmucosal immediate-release fentanyl) REMS
(Risk Evaluation and Mitigation Strategy), to prescribe transmucosal fentanyl, as
I review later in the chapter.

Routes of Administration

Once you have chosen an appropriate opioid, you need to decide the route by
which it should be taken. Most patients will be able to use the oral route. Those
with a feeding tube in place can receive medications through the tube. For cancer
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patients who cannot take medications using those routes, use the transmucosal,
transdermal, rectal, intravenous, or subcutaneous route. Step 2 agents (which in-
clude oxycodone in fixed combinations with NSAIDs, tramadol, and tapentadol)
are available only in oral formulations. Table 7.3 indicates which formulations are
available for each of the step 3 opioids listed (including pure oxycodone).

Opioids should not be given intramuscularly for either short- or long-term
management of cancer pain. The injections are painful, and since absorption of
the opioid is variable, they lead to unpredictable blood concentrations of the an-
algesic and provide suboptimal pain relief.

Oral route. More than 90 percent of patients can achieve effective therapy with
oral, transmucosal, or transdermal opioids. All the step 3 agents listed in Table 7.3
are available in oral formulations, various forms of transdermal fentanyl, as well
as liquids or immediate- or SR tablets, pills, or capsules of other opioids. Patients
with feeding tubes can safely use crushed tablets of methadone that dissolve com-
pletely in water, liquid methadone, or liquid immediate-release morphine, oxy-
codone, oxymorphone, or hydromorphone. Levorphanol powder can be mixed in
liquid for feeding tubes.

Oral sustained-release agents for patients with feeding tubes or difficulty swallow-
ing tablets. Most SR preparations of morphine and oxycodone are designed to pro-
vide pain relief for 8 to 12 hours, but they may cause serious side effects if they are
cut or crushed, because the full 12-hour opioid dose will be absorbed in an hour
or two. There are morphine and oxycodone formulations (Kadian and Xtampza,
respectively) that consist of capsules containing polymer-coated SR pellets from
which the morphine or oxycodone is released. Because of this novel formulation,
the Kadian or Xtampza capsules can be opened and the pellets sprinkled on food
or put into a liquid such as orange juice or water; Kadian and Xtampza can be
placed into a 16 French or larger gastrostomy tube in 20 ml of liquid. Do not at-
tempt to put the beads through smaller gastrostomy tubes or a nasogastric (NG)
tube. Embeda (extended-release morphine with a sequestered core of naltrexone)
should not be administered through NG tubes.

Oral agents for patients without feeding tubes but with difficulty swallowing large
volumes of liquids or at risk of aspiration. Concentrated (20 mg/ml) morphine (e.g.,
Roxanol) or oxycodone solutions (e.g., Intensol), given sublingually or buccally,
are helpful for these patients. The efficacy of these agents is due largely to their
being swallowed and absorbed from the gastrointestinal tract in the same way
that larger volumes are absorbed. Only about one-fifth of sublingual morphine
solution or about one-third of sublingual methadone solution is absorbed, even
when held under the tongue for 10 minutes (Weinberg et al. 1988).

Transmucosal agents. Several immediate-acting preparations of transmuco-
sal fentanyl are now available in the United States. To be prescribed any form of
transmucosal fentanyl, your patient must be taking the equivalent of 60 mg of oral
morphine a day (see TIRF REMS, www.TIRFREMSaccess.com).
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Transmucosal fentanyl. The original version was available in the form of an
oral sweetened lozenge containing 200 to 1600 mg of fentanyl citrate, attached
to a handle. The fentanyl is easily absorbed transmucosally; it is effective in 75
percent of patients, produces rapid pain relief (in 10 to 15 minutes), and is well
tolerated. There is no evidence of decreased effectiveness of this agent over time
(median duration of use, 79 days; range, 1 to 423 days). The disadvantage of this
formulation (brand name Actig, but now also available in generic forms) is that
the patient must “paint” the lozenge for about 3 to 5 minutes on the buccal
mucosa. If the lozenge is sucked on, and the fentanyl swallowed, two-thirds of it
will be wasted.

Other forms include a sublingual tablet (Abstral), a buccal tablet (Fentora), a
buccal film (Onsolis), and nasal sprays (Lazenda, which is available in the United
States, and Instanyl and PecFent [Lyseng-Williamson 2011], which in 2020 were
not). The tablets and films are rapidly absorbed from normally moist mucosa,
but the tablets dissolve poorly in patients who have undergone radiation to the
head and neck and are poorly tolerated in patients with mucositis. An excellent
discussion of the comparable benefits of each of these forms was published in a
comprehensive review of transmucosal fentanyl (Twycross et al. 2012).

To prescribe any of the forms, clinicians must enroll in a risk-reduction edu-
cational program, found at the TIRF REMS website (www.TIRFREMSaccess.com).
When the medication is prescribed, the clinician must provide the patient with
information on the product (also available at the website), and both the provider
and the patient need to sign a consent form that must be faxed to the pharmacy.
The lowest dose of the preparation must be prescribed first, but if that dose is not
effective, the dose can be titrated. Since there is no relationship between the dose
of the continuous baseline opioid the patient is taking and the dose of transmu-
cosal fentanyl that will be effective (Knotkova, Fine, and Portenoy 2009), starting
at the lowest dose is clinically reasonable. Although all transmucosal fentanyl
preparations provide pain relief for only about an hour, they cannot be prescribed
any more often than every 4 hours.

Transmucosal buprenorphine. Sublingual buprenorphine tablets and films can
provide relief for mild to moderate pain but are approved only for treatment of
patients with opioid-use disorder in the United States. A buccal version (Belbuca)
is approved for the treatment of pain and is typically dosed twice daily. Patients
may continue to use short-acting opioids for breakthrough pain.

Topical route. Topical opioids may act through opioid receptors of all classes
that are present in peripheral nerve terminals of inflamed tissue. These receptors
appear in normal tissue within minutes to hours of the onset of inflammation
(Stein 1995). When the epidermis is eroded, such as in pressure ulcers or cuta-
neous metastatic tumors, the topical opioid can bind the receptors and produce
local pain relief. The gel has to be placed on open skin because it has poor bio-
availability over intact skin (Paice et al. 2008). Compounding pharmacies can add
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morphine to the IntraSite gel that is a standard treatment for stage II or III pres-
sure ulcers. The gels are topically applied once to several times a day and covered
with a standard dressing. Data demonstrating the efficacy of topical opioids are
limited, but two randomized double-blind pilot studies support the use of topical
morphine in treating patients with decubitus ulcers (Paice et al. 2008; Zeppetella,
Paul, and Ribeiro 2003). The opioid-containing gels can provide equivalent or
better relief of pain and cause fewer side effects than the higher doses of systemic
opioids. Case reports suggest they are also useful for patients with open tumor
infiltrates of the skin.

Transdermal route. Both fentanyl and buprenorphine are available as transder-
mal patches. Fentanyl patch doses range from 12 mcg/hr to 100 mcg/hr. Total fen-
tanyl dose does not usually exceed 400 mcg/hr, which requires multiple patches
to be placed.

In the United States, we have access to only the lower-dose buprenorphine
patches (Butrans), of 5, 7.5, 10, 15, and 20mcg/hr. The total daily dose should not
exceed 20 mcg/hr because at this dose, the QTc can prolong by up to 9.2 msec;
and you may have to limit use of other QTc prolonging agents. These low-dose
buprenorphine patches are likely to help only patients with mild to moderate
pain, needing <80 mg total oral morphine equivalents per day.

In Europe, patches are available in 35, 52.5, and 70 mcg/hr options. Effective
plasma levels are reached within 12 to 24 hours; in the United States the patch
is replaced every 5 to 7 days, but outside the United States, every 96 hours. In
one randomized placebo-controlled trial, cancer patients who were receiving 90
to 150mg/day of oral morphine equivalents were switched to a buprenorphine
patch of 70 mcg/hr with satisfactory pain relief in 75 percent (Poulain et al. 2008).
A consensus panel of European pain and palliative care experts concluded that
transdermal buprenorphine was a valuable treatment for patients with chronic
cancer pain (Pergolizzi et al. 2009; Davis 2012).

Both fentanyl and buprenorphine can be used without dose reduction in
patients with renal failure. Fentanyl is metabolized by the CYP3A4 cytochrome
system in the liver, and its plasma levels can rise, and patients can develop som-
nolence or respiratory depression if the fentanyl is used with other drugs that
are also metabolized by CYP3A4, such as ketoconazole, fluconazole, diltiazem,
erythromycin, or verapamil. For the same reason, pain may return if a patient has
been stabilized on a fentanyl regimen while on one of these agents and that agent
is discontinued.

Because fentanyl is very rapidly metabolized by the liver, at least 12 hours are
required to build up enough drug in the skin reservoir to establish an adequate
blood level. By 14 to 20 hours, an effective, stable plasma concentration is reached
and, in most patients, is maintained for a total of 72 hours. New patches are usu-
ally applied every 72 hours, though as many as 25 percent of patients find they
need to replace the patches every 48 hours.
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For many patients with stable chronic pain, transdermal fentanyl patches are
useful as the sustained-release component of their pain regimen. The patches are
especially helpful for those who are unable to take oral medications, who cannot
tolerate other opioids, or who simply prefer a patch to taking pills even once or
twice a day. In a randomized crossover study of patients who expressed a prefer-
ence, significantly more preferred the fentanyl patches over oral sustained-release
morphine (Payne et al. 1998).

The patch is not the best choice for managing the chronic pain of some types
of patients. Transdermal fentanyl is not recommended for patients under 18 years
old who weigh less than 110 pounds. And though I have not seen any studies
documenting this observation, I and many of the nurses with whom I work have
noticed that cachectic patients seem to get less relief using the patch. The patch
must be placed on the skin over an area of fat into which the drug can diffuse.
Do not place them over edematous areas, bony prominences, or tattooed skin,
since the drug cannot pass through water or ink. Since many hours are required
to achieve a therapeutic drug level, the transdermal system is not indicated for
someone with acute severe or excruciating pain. In these patients, an opioid drip
using morphine, fentanyl, or hydromorphone is more appropriate.

The patch can also be problematic for patients who have recurrent bouts of
fever and infection, even simple urinary tract infections. During fevers, more drug
is absorbed from the skin reservoir into the bloodstream, and the patient may
develop a fentanyl overdose. In addition, if the patient becomes acidotic during
sepsis, more drug will be liberated from albumin-binding sites. This “free” drug
can also cause significant toxicity.

If the patient develops symptoms of overdose, removing the patch will not
stop delivery of fentanyl into the bloodstream. Fentanyl continues to pass into
the vasculature from the fatty skin reservoir until it is empty. Twenty-four hours
after the patch is removed, the amount of fentanyl in the reservoir has decreased
by only 50 percent. These patients may require a low-dose naloxone drip until
the remaining drug is metabolized. To avoid precipitating a withdrawal syndrome
due to the naloxone, use just enough to restore adequate respiration but allow the
patient to remain asleep.

Despite these limitations, for many patients the transdermal system is a useful
way to deliver a steady dose of a potent opioid. It is usually well tolerated and ef-
fective for patients who are medically stable and whose pain medication require-
ments do not vary markedly from day to day.

Rectal route. The rectal route of opioid delivery is especially helpful in a patient
at home who is suddenly, unexpectedly unable to take oral pain medication. It is
preferable to intramuscular injections and will provide effective relief. Tramadol,
codeine, morphine, hydromorphone, oxycodone, and methadone can all be given
rectally. These drugs are available as commercially or custom-made suppositories,
as custom-made gelatin capsules that enclose the oral long-acting formulation
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Practice Points: Clinical Implications of the
Transdermal Fentanyl Delivery System

+ The fentanyl is deposited into a fat reservoir in the skin, from which it is absorbed.
Rescue dosing is needed for 12 to 24 hours while the reservoir is accumulating
fentanyl.

Used alone, the patch is not an effective initial treatment for patients with severe
pain.

For patients with severe pain, short-acting drugs should be used to establish the
opioid dose that relieves the pain; then a fentanyl patch of appropriate strength
can be placed.

Toxicity can result from increased absorption during febrile episodes.

In cases of overdose, 50 percent of the fentanyl is still present in the skin reservoir
24 hours after the patch has been removed.

Patch placement is very important. Fentanyl must be placed over an area of fatty
tissue such as the upper outer arm or upper buttocks; it cannot “travel” to the fat
through edema fluid; tattoos also impair its absorption.

The patch must adhere to the skin to deliver the fentanyl effectively; patches are
not useful in patients with drenching sweats or in whom the patch cannot be
placed flat onto the skin.

(e.g., MS Contin), or as elixirs that can be given as microenemas (i.e., in less than
30 ml of liquid) (Davis et al. 2002) through a rectal Macy catheter if this is accept-
able to the patient and family.

The sustained-release morphine preparations are as effective given rectally
as orally, and the same or higher opioid blood levels are achieved after 24 hours
(De Conno et al. 1995). Immediate-release oxycodone is absorbed generally in
about 30 to 60 minutes and provides analgesia for 8 to 12 hours, though there is a
great deal of variability from patient to patient (Leow, Cramond, and Smith 1995).
Hospice nurses suggest that before patients have the sustained-release tablet in-
serted, they have a soapsuds enema to remove any stool from the rectal vault.
The tablet is then placed in the lower part of the rectum. Hospice pharmacies can
often prepare customized suppositories containing the oxycodone, methadone,
or morphine the patient was previously receiving.

The venous drainage from the rectum flows into a mix of portal and systemic
circulation. Since morphine and oxycodone are extensively metabolized by the
liver, avoiding the portal system maximizes the active blood levels you can achieve
per dose but minimizes the levels of hepatically created active metabolites such
as M-6-G. Unfortunately, colostomies are drained solely by the portal system; opi-
oids placed in colostomies have less than half the bioavailability of those placed
in the rectum.
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Although placing sustained-release morphine or oxycodone tablets into the
rectal vault is not approved by the U.S. Food and Drug Administration (FDA), mor-
phine delivered by this route has been extensively studied and is safe and effec-
tive. Doses of rectal SR morphine as high as 900 mg/day have been used.

Intravenous or subcutaneous routes. Patients with rapidly escalating pain, and
those who are not getting relief from a transdermal patch, cannot swallow, do not
have feeding tubes, or have a bowel obstruction, need to have the opioid delivered
by the intravenous or subcutaneous route. Opioids can be given by either route
continuously (to deal with the chronic portion of the patient’s pain) and as bolus
doses (to treat acute breakthrough pain).

Intravenous route. Intravenous opioids have the advantage of rapid action and
easy dose adjustment. They can be given continuously, as IV boluses, or as patient-
controlled analgesia (PCA) boluses alone or with a continuous opioid infusion.

You may be most familiar with PCA in the postoperative patient. These pa-
tients usually do not receive a continuous dose of opioid; they simply give them-
selves bolus doses as needed. The pump is programmed to regulate the amount of
drug given and how often a patient can dose himself; it records both how often the
patient asks for a dose and how much drug he actually receives. For example, the
computer may record that the patient requested a bolus dose 12 times in an hour
but received it only 4 times, because the device was set to deliver a bolus dose only
every 15 minutes. It also records the total 24-hour quantity of opioid delivered.

PCA is also for cancer patients. If I admit someone in pain, I often use an
intravenous route with a basal opioid infusion and the PCA option or nurse-
administered IV bolus doses because I can escalate doses quickly and precisely.
If the patient has been taking oral opioids at home but cannot take them now, I
start the basal intravenous drip at an opioid dose equivalent to what I think she
has been taking at home. If the patient is in pain at home because they are taking
much less opioid than I prescribed, that quickly becomes apparent, and we lower
the drip rate.

Patients using a PCA can give themselves bolus doses, as needed, every 10-15
minutes, and a nurse can administer extra boluses if needed. The nurse carefully
monitors the patient for pain relief and, if the patient is using a PCA, reviews the
computer record for the total number of milligrams used each shift. I use this
information to increase the strength of the bolus whenever needed and, every 8
to 12 hours, to adjust the continuous-infusion dose (I explain this in detail later
in the chapter).

When a PCA is not used, nurses can give opioid boluses every 2-3 hours as
needed, and the opioid drip rate can be increased every 8-12 hours until the pa-
tient’s pain is relieved. When the required opioid dose has been determined, I
transition the patient from the intravenous opioid to an oral sustained-release or
a transdermal opioid at an equivalent dose along with a rescue short-acting oral
opioid.
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Practice Points: Advantages of Intravenous Opioids

+ Prompt dose escalation in medically unstable patients with moderate pain who
cannot use oral medication
+ Rapid, precise, safe dose escalation for rapid relief of severe or excruciating pain

- Patient-controlled analgesia option

For patients with severe or excruciating pain, there is really no safer way to
achieve adequate opioid plasma levels quickly than to do an intravenous opioid ti-
tration with IV bolus doses based on how much opioid the patient is already taking
(NCCN 2020). (Later in this chapter, I provide an example of how to do this titra-
tion.) A patient might present with severe pain due to widespread bone metastases
causing a combination of somatic and neuropathic pain. After careful titration,
these patients are often found to need morphine infusions of 5 mg/hr or more (or
0.5mg of hydromorphone) to relieve their pain. An infusion of 5mg of morphine
per hour would translate into 120 mg of sustained-release oral morphine every 8
hours (Table 7.4); that is, 5mg/hr x 24 hr = 120 mg IV/day; 120 mg x 3 = 360 mg oral
morphine/day. Even in an opioid-naive patient, using the intravenous boluses,
adding an intravenous infusion, and adjusting doses as needed, you will be able to
reach 5mg/hr in less than 24 hours. Using oral morphine alone, reaching a dose
of 120 mg every 8 hours in an opioid-naive patient is likely to take much longer.

The intravenous route is also preferable for medically unstable patients who
cannot use oral medications. For the reasons mentioned above, I would not pre-
scribe the transdermal fentanyl patch initially in these patients. If a patient with
good pain control while taking oral medications needs to be NPO for surgery, I
prescribe an opioid drip at a dose equivalent to his oral dose, then place him back
on his oral medication as soon as possible.

Rare patients will not be able to tolerate oral medication and will have either
contraindications to transdermal fentanyl patches or inadequate adipose tissue.
Some of these patients will be able to use subcutaneous infusions if they are part
of a hospice program, but most use continuous intravenous infusions at home,
through a portable PCA pump, because of the volume of medication needed or
the toxicity associated with delivering the medication subcutaneously.

If a patient has been receiving oral medications or using a transdermal patch,
you simply need to convert the 24-hour oral dose to an intravenous one using
the techniques detailed later in the chapter (see also Table 7.4). Many of these
patients will already have an implanted vascular access device (e.g., a catheter or
port) through which they can receive the infusions. If not, the patient will need a
PICC line (peripherally inserted central venous catheter) to receive the continu-
ous opioid infusion. The catheters are easily maintained for 2 to 3 months.
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Subcutaneous route. Some patients who cannot take oral medications and
whose pain is unrelieved by transdermal fentanyl find subcutaneous opioid infu-
sions effective. Ambulatory patients can use one of a variety of pumps that can
provide both continuous infusion (for the chronic pain) and bolus medication
(for breakthrough pains). This system is often used by hospices and prevents an
unnecessary trip to obtain more permanent IV access, usually a PICC.

For the subcutaneous infusions, patients have a 27-gauge “butterfly,” or Silas-
tic, needle inserted subcutaneously, usually on the anterior chest wall or in the
abdomen. The site is changed every 5 to 7 days to minimize skin irritation. Many
patients or their families can insert the needles themselves. Local inflammation
is common but rarely is severe enough to warrant discontinuing the infusion. If
it is bothersome, the patient can try changing to a different opioid to reduce the
concentration or volume of the infusion or to eliminate allergic reactions to pre-
servatives or impurities in the preparation.

Morphine and hydromorphone (e.g., Dilaudid) are the most commonly used
opioids in subcutaneous infusions. They are generally nonirritating and are well
absorbed. You prescribe the same doses as for a continuous intravenous infusion.
Methadone is less well tolerated subcutaneously and often induces a local reaction.

While most advanced-cancer patients need only the equivalent of 100 to
300mg/day of oral morphine, about 10 percent will need much more. But even
these very high doses can be delivered subcutaneously using an equivalent hydro-
morphone dose. One hydromorphone preparation (hydromorphone HP) delivers
10mg/ml of hydromorphone, and 2 to 5 ml/hr is well tolerated subcutaneously.
Using this preparation, you can easily deliver 30 mg/hr of hydromorphone with
only 3 ml/hr of solution. This is the equivalent of 200mg/hr of morphine, or
4800mg/day of parenteral morphine. If necessary, the pharmacist can prepare
even more highly concentrated solutions.

Spinal opioids (epidural, subarachnoid). Spinal delivery of opioids produces pain
relief because the exogenous opioids bind to receptors for the natural opiates (e.g.,
enkephalins) already present in the spinal cord. Nerves containing endogenous
opiate receptors are present in the same area of the spinal cord that contains
the synapses between afferent neurons and spinal interneurons. When either
endogenous opiates or exogenous opioids bind to those receptors, they prevent
the spinal interneuron from transmitting the pain signal up the spinal cord to the
thalamus and cerebral cortex. Since the cortex does not receive the pain signal,
the person does not experience pain.

Because epidural opioids are delivered locally into the epidural space and dif-
fuse into the spinal fluid around the cord, they are effective at one-tenth of the
doses required for the same opioid given peripherally. Subarachnoid opioids de-
livered directly into the spinal fluid are effective at one-hundredth of the systemic
doses. Even though spinal opioids are absorbed into systemic circulation, the side
effects from these much lower doses are usually milder.
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Practice Points: Advantages of Spinal Opioids

+ Spinal opioids can treat refractory neuropathic pain resulting from injury to
peripheral nerves.

+ Opioids, anesthetics, alpha-adrenergic agents (e.g., clonidine), and other drugs
are infused.

- Temporary infusions can be used to
— help patients regain sensitivity to lower systemic opioid doses.
— determine whether the epidural route provides effective pain relief.
If so, a permanent catheter may be placed.

« Patient-controlled epidural and intrathecal analgesia are available.

Spinal opioids can be used alone or with anesthetics, alpha-adrenergic agents,
or baclofen (for spasticity) to improve their efficacy or to minimize the opioid-
induced side effects. They can be delivered via either temporary epidural catheters
or permanent epidural or subarachnoid catheters. Patient-controlled epidural an-
algesia (PCEA) or intrathecal analgesia, by which patients self-administer a bolus
of spinal opioid, are also available.

Implantable intrathecal drug delivery systems. A randomized trial comparing
implantable intrathecal drug delivery systems (IDDS) with conventional medi-
cal management delivered by an expert pain team demonstrated some surpris-
ing findings (Smith et al. 2002, 2003). This trial enrolled 202 patients who were
taking at least the equivalent of 200 mg of oral morphine a day and were unable
to achieve satisfactory pain relief with standard therapy, even when managed by
pain experts, or who were taking less than 200 mg oral morphine equivalent per
day but were suffering intolerable side effects from what otherwise was satisfac-
tory relief of their pain. If the conventional management was ineffective, an IDDS
was offered. Significantly more of the patients given an IDDS had a greater than
20 percent reduction in their pain and in side effects related to the treatment (38
percent vs. 58 percent), particularly fatigue and sedation. These differences likely
resulted from the lower systemic opioid doses required to control the pain. More
unexpected, however, was that patients with IDDS lived longer! The patients were
more alert, less fatigued, and in less pain, and perhaps they had increased mobil-
ity; all these may have contributed to the documented increase.

Anesthesiologists who specialize in pain management typically place and
manage both temporary and permanent epidural and intrathecal infusions. I offer
below a general overview of the use of these routes. More detailed discussions of
the devices used, the insertion techniques, and the management of the catheters
are provided in the articles and books listed in the bibliography online.

Indications. Spinal opioids benefit those patients whose neuropathic pain syn-
drome is not responding to systemic opioids, or who require such high systemic
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opioid doses that, despite the use of appropriate adjunctive agents, the side ef-
fects are intolerable.

Temporary infusions or boluses of epidural opioids are most commonly used
to manage postoperative or obstetric pain. Temporary catheters are placed before
surgery, and opioid solutions are given as a bolus or infused (e.g., Duramorph).
The infusions or boluses are repeated as needed in the next several days, and the
catheter is then removed.

Temporary opioid/anesthetic or opioid/alpha-adrenergic agent (such as clon-
idine [e.g., Duraclon]) infusions are used in a rare cancer patient to enable him to
regain sensitivity to lower doses of systemic opioids. Even in these patients, sys-
temic opioids usually are not stopped entirely, because many patients have pain in
areas outside the areas treated by the spinal infusion. For example a patient might
have chest wall pain from bone metastases eroding through the skin along with
severe lower extremity pain from nerve plexus involvement. The spinal catheter
alleviates the lower extremity pain, but systemic opioids are needed for the chest
wall pain. The systemic opioid dose is usually much lower after an epidural or intra-
thecal infusion is begun. Close collaboration with your anesthesia pain consultant
will ensure that this is done safely without pain exacerbations or opioid-induced
toxicity. The spinal opioid infusion is considered a success if the dose of systemic
opioid can be lowered enough that the associated side effects become tolerable.

Other patients, such as those with chest wall pain from infiltrating cancer such
as mesothelioma, or bilateral severe neuropathic pelvic pain due to recurrent col-
orectal, bladder, or gynecologic cancers, receive temporary catheters to determine
whether opioids and anesthetics given via the epidural or intrathecal route will
provide satisfactory pain relief. If the temporary infusion reduces the patient’s
pain by at least 50 percent, she is considered a good candidate for insertion of an
intrathecal pump. Much more rarely, a permanent epidural Port-a-cath, identical
to the one used for intravenous infusions, is implanted subcutaneously in the skin
of the abdominal wall, and its catheter is placed into the epidural space, instead of
in the vascular space. The port is attached by a needle to an external pump that
delivers the medication. It is difficult, however, to identify nursing services outside
the hospital setting that can manage these devices or pharmacies that can provide
the solutions necessary for the infusions.

Epidural versus intrathecal catheter placement. Anesthesia pain specialists can
place permanent catheters in either the epidural or the intrathecal spaces. The
choice of the totally implantable intrathecal pump over the epidural for a per-
manent catheter depends on the experience of the clinician, the needs and life
expectancy of the patient, and the expertise of the home care teams. Extensive
preoperative education of the patient and the family is required before any per-
manent catheter is inserted.

Intrathecal catheters connected to totally implanted pumps have several ad-
vantages over epidural catheters. Intrathecal opioids act more quickly and for a
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Neuraxial Drug Delivery Systems

- Temporary (1 to 4 weeks): percutaneous epidural or intrathecal catheter
— Taped to patient’s back (for diagnostic infusions)
— Tunneled 1 to 2 inches from insertion site (for therapy)

« Intermediate (1 to 2 months)
— Tunneled epidural catheter attached to implanted injection port; patient
almost always must be hospitalized

+ Permanent (months to years): implanted intrathecal catheter
— Attached to totally implanted programmable pump for intrathecal infusions;
patient can be at home, in a facility, or in a hospital

longer time. In addition, only 10 percent as much opioid is needed because it is
delivered into the spinal fluid, not the epidural space. Because of the lower opioid
doses required, patients experience fewer systemic opioid-induced side effects.
The implanted pumps require no maintenance, and their reservoirs require in-
frequent (usually monthly) drug refills.

Practice Points: Comparisons of Intrathecal (IT)
and Epidural Catheters
Advantages of IT Catheters
+ Smaller drug volume
- Fewer systemic side effects
+ Lower incidence of fibrosis if used for 3 to 6 months
- Pump refills needed only monthly vs. weekly epidural cassette replacement
+ No risk of needle from cassette to port being dislodged

- No home care services required

Disadvantages of IT Catheters
« Increased incidence of meningitis

- Cost of totally implanted system

Totally implanted pumps connected to intrathecal catheters are also consid-
ered when a patient is expected to live more than 3 months, because, over time,
epidural catheters are more frequently obstructed by fibrosis. They are also indi-
cated for patients who cannot tolerate the volume of epidural infusion that they
would need for pain relief.
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While the intrathecal site can be beneficial, it also has disadvantages. Though
intrathecal catheters allow access to the spinal fluid for sampling, infections of
intrathecal catheters can more easily induce meningitis. And their insertion re-
quires a totally implantable delivery system with a subcutaneous infusion pump,
which alone can cost more than $50,000.

Drugs used in spinal infusions. Morphine or hydromorphone are the opioids
most commonly used in epidural and intrathecal infusions. They are hydrophilic
drugs, not very lipid soluble, and take quite a while to diffuse across the meninges
and into the cord. But they also remain in the cerebrospinal fluid (CSF) and are
bound to the spinal cord opioid receptors for a long time. Because they migrate
to other spinal segments, the spinal catheter does not have to be placed directly
over the affected segment for the infusion to be effective.

More lipid-soluble opioids such as fentanyl or sufentanil are also used in spinal
infusions. They are potent spinal analgesics, but because they don't migrate in the
CSE, their effectiveness depends on precise catheter placement.

Local anesthetics (e.g., bupivacaine), alpha-adrenergic agonists (e.g., cloni-
dine), and baclofen (e.g., Lioresal) are also given by spinal infusion. Infused alone
or added to opioid solutions, bupivacaine and clonidine can provide pain relief for
patients who do not get relief from opioids alone, and they can minimize the side
effects of the opioids by decreasing the doses needed for pain relief. Bupivacaine
is the most commonly used anesthetic agent; the starting dose of intrathecal bu-
pivacaine is 3mg/day, and it is escalated as needed. Rarely, epidural infusions of
0.125 to 0.150 percent bupivacaine cause sensory or motor impairment. Baclofen
is effective in relieving neuropathic pain and spasticity, with few associated side
effects compared with oral administration. Doses used are 100 to 1,000 times less
than oral doses. More rarely, somatostatin, octreotide, calcitonin, ketamine, or
midazolam are infused.

Side effects of spinal opioids and anesthetics. Opioid-naive patients who receive
epidural opioids for pain relief after surgery experience pruritus, nausea, vom-
iting, urinary retention, constipation, and more rarely, respiratory depression.
The vast majority of cancer patients requiring spinal opioids, however, are not
opioid-naive, and they rarely develop these side effects. If they do, small doses of
naloxone (a 40-ug bolus followed by a continuous infusion starting at 5 pg/kg/hr)
can reverse the side effects without eliminating analgesia. Compared with the
opioid-naive patient with nonmalignant pain, cancer patients may require much
higher spinal opioid doses. As these doses are absorbed into the circulation, the
patient may become sedated. Very high intrathecal opioid doses can cause the
patient to develop myoclonic jerking.

The side effects caused by anesthetics used intraspinally are due to the sym-
pathetic blockade they induce as well as their systemic absorption. Depending on
the location of the catheter, patients may become hypotensive initially, so they
are usually given concomitant intravenous fluids when the infusion is begun. In
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Practice Points: Side Effects and Drug- and Catheter-Related
Complications of Neuraxial Infusions

Pruritus, nausea, vomiting, and urinary retention are rare in patients already
taking systemic opioids.

Depending on the dose infused, patients may have typical opioid-related side
effects.

Anesthetic or clonidine may induce hypotension.

Placement-related complications include superficial bleeding (or, very rarely,
hematomas compromising the cord or the cauda equina), abdominal or retro-
peritoneal organ or lung perforation, nerve root damage, seromas, postspinal
headache in up to 20 percent of patients receiving subarachnoid catheters.

Catheters become dislodged, tear, kink, or become plugged by fibrosis or
catheter-related granulomas.

Patients may underdose or overdose as a result of errors in refilling or
programming.

CNS or skin infection may occur.

animal studies, bupivacaine caused both systemic and local toxicities, includ-
ing seizures, cauda equina syndrome, and impaired sensation. In clinical trials,
although patients might experience dose-dependent local toxicities, systemic
effects were rarely seen, possibly because the bupivacaine is so highly protein
bound. The neurologic side effects are not reported for bupivacaine doses of less
than 25mg/24 hr (Du Pen et al. 1992).

Catheter-induced complications. The most common complications of spinal
infusions arise during catheter implantation or from the catheters themselves.
Permanent catheters are inserted following administration of local anesthesia and
tunneled subcutaneously to an implanted injection port or pump. During implan-
tation, bleeding can occur superficially or, very rarely, in the epidural space, where
it can cause an epidural hematoma, spinal cord compression, or a cauda equina
syndrome that may require emergency neurosurgery. Other surgery-associated
problems include perforation of an abdominal or retroperitoneal viscus or lung
by the tunneling needle, or damage to nerve roots or the cord by the needle or
the catheter itself. Patients may also develop pump pocket seromas, which usually
require no specific therapy.

Catheters can dislodge, kink, or tear. Epidural catheters can also cause epi-
dural fibrosis when in place for several months, which occasionally leads to cord
compression. The fibrosis can also restrict the migration of the drug and decrease
its efficacy. Catheters may even have to be repositioned.

Fibrosis is not a problem with catheters in the intrathecal space, but there can
be catheter-associated granulomas. Postspinal headache due to CSF leaks occurs
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in up to 20 percent of patients who have intrathecal catheters inserted. If the
headaches persist, epidural blood patching is necessary.

Other complications. Errors in refilling or programming the continuous-
infusion pumps can lead to serious or even life-threatening complications. Anes-
thesia pain specialists minimize this risk by ensuring that only properly trained
individuals perform these tasks and that they check their work meticulously. If
an error is discovered that might cause an overdose, the patient is immediately
hospitalized for observation and treated symptomatically (e.g., naloxone for re-
spiratory depression, anticonvulsants for seizures). Underdosing due to kinks or
other problems with the catheter or the infusion pumps or mixtures can result in
recurrence of severe pain.

With very long-term use, patients can develop impotence (reversible with tes-
tosterone), amenorrhea, and other endocrine abnormalities. Edema of the hands
and feet also occurs and is only partially responsive to elevation and diuretics.

Infection is the most serious complication. Implanted epidural catheters have
an infection incidence of 8 percent, but the infection is usually limited to the
skin around the injection port and the subcutaneous track of the catheter. If the
injection port and catheter are removed promptly, the infection rarely progresses
to an epidural abscess.

Contraindications. Certain medical and social situations preclude the use of
spinal opioids. Patients with bleeding diatheses or active septicemia cannot have
the catheters placed. Diabetics and immunocompromised patients have higher
rates of septicemia, but these are not absolute contraindications. Epidural me-
tastases can lead to CSF obstruction, but catheters can be placed rostral to the
obstructing lesions.

As with continuous-infusion opioid therapy at home, cost and maintenance
issues must be addressed. Will the patient or family be able to travel to the clinic
for pump refills? Are clinicians and home care services available to refill the im-
planted pumps at home?

Caring for patients receiving spinal opioids. Anesthesia pain specialists along
with their specially trained nurses and home care service nurses care for patients
with spinal catheters and implanted pumps both as inpatients and as outpatients.
They work with the patients’ families and with the home care and hospice services
that are helping patients and their families maintain the pumps at home.

Summary. Spinal infusions add significantly to the quality of life of those rare
patients who need them. I have seen patients with severe thoracic, bilateral lower
abdominal, or pelvic pain, who are unable to tolerate systemic therapy or are
continuing to feel intolerable pain, experience a marked improvement in their
day-to-day existence while receiving an infusion of a spinal opioid/anesthetic,
with or without clonidine. I urge you not to hesitate in referring patients who
might benefit from this treatment to anesthesia pain specialists.
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PREVENTING AND RELIEVING SIDE EFFECTS OF OPIOIDS

For many patients, especially older ones, it is not enough that opioids relieve their
pain. More than 75 percent of patients are concerned that if they take opioids,
they will develop constipation, nausea, drowsiness, confusion, or manifestations
of delirium such as nightmares and hallucinations. Even side effects that seem
minor to us can persuade patients that these drugs are not for them, so side ef-
fects must be prevented whenever possible and treated aggressively if they occur.

Constipation

Constipation is the most common side effect of opioid therapy, occurring in
almost everyone who takes opioids, even in those with colostomies. In my expe-
rience, the only exceptions are patients with total gastrectomies or those with
gastric or jejunal feeding tubes, whose diet consists mainly or entirely of liquid
enteral nutrition. And opioid-induced constipation absorbs significant health care
resources: cancer patients with opioid-induced constipation are more than twice
as likely to be hospitalized as are patients on opioids who are not constipated. The
adjusted health care costs are more than $20,000 a year higher (Fine et al. 2019).

Searching for a Natural Solution

Mr. Samuels, a former longshoreman, was suffering from recurrent colon
cancer that invaded his sacrum. As you can imagine, his pain was excruciating,
and we hospitalized him to bring it under control as quickly as possible. After a few
days of escalating doses of intravenous morphine, he told us that his pain control
was satisfactory. We switched him to the equivalent dose of an oral sustained-
release preparation, which, in his case, was 60 mg of SR morphine every 8 hours,
and discharged him.

When we saw him a week later, his pain was again excruciating. He told us that
he didn't like the “artificial laxative” we had prescribed (lactulose syrup), and there-
fore he did not take any of it. When he became constipated, he quite accurately
attributed his constipation to the opioids, and he stopped taking them as well. He
said he preferred the pain to being constipated—that a daily bowel movement was
important to him. It was only when we discussed the fact that a more “natural”
laxative was available, and he purchased some senna from a health food store,
that he agreed to resume his opioids.

Even patients taking step 2 opioids develop constipation. In one hospice study
(Bruera et al. 1994), for example, 40 percent of those not receiving opioids, 63
percent of those on step 2 opioids, and 87 percent of those taking step 3 opioids
required laxative therapy. Unfortunately, constipation is one side effect that usu-
ally does not diminish with time. The gut does not accommodate or return to its
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normal pattern. Guidelines strongly recommend, therefore, that you prescribe
routine, not as needed, stool softeners and laxatives for any patient beginning
opioid therapy (NCCN 2020; Fallon et al. 2018).

Several factors may contribute to constipation in cancer patients with pain.
Inactivity, lack of a private place to defecate, poor food or fluid intake, hypercal-
cemia and hypokalemia, peritoneal studding with cancer, bowel obstruction, as
well as damage to the spinal cord, cauda equina, or peroneal nerve plexus can
induce constipation even in patients not receiving opioid pain medications. So
can a number of drugs, including anticholinergics, calcium-containing antacids,
calcium channel blockers, diuretics, opioid adjuvant agents such as tricyclic an-
tidepressants and phenothiazines, octreotide, and serotonin antagonists used as
antiemetics (e.g., ondansetron).

The type of opioid may also be a factor, though this is controversial. In two
systemic reviews, however, transdermal fentanyl was less constipating than oral
sustained-release morphine (Tassinari et al. 2008, 2009). Buprenorphine also in-
duces less constipation than many other mu-agonist opioids (Davis 2012).

Unfortunately, the lifestyle changes and medications we normally recommend
to patients with constipation who are not taking opioids are not likely to be ef-
fective for patients who need opioids. Increased water intake, increased activity,
insoluble fiber therapies (e.g., Metamucil), or disodium disuccinyl docusate (e.g.,
Colace) are generally fine for people who are constipated and not taking opioids
but won't work for patients who are taking opioids. Insoluble fiber is likely to exac-
erbate the problem. Even if the patient can take the amount of water needed and
gets some exercise, the slowed intestinal transit time makes insoluble fiber ther-
apy ineffective in facilitating bowel movements. And patients often feel bloated or
full, further impairing what may be an already diminished appetite.

Mechanism. The difference lies in the effect of the opioids on intestinal motility
(Walters and Montagnini 2010). The bowel normally empties through coordinated
waves of peristaltic movements that are more frequent in the first half of the day.
Inactivity itself reduces these waves and increases the colonic transit time from
the normal 2 to 3 days to between 4 and 12 days.

In contrast, the bowel of a patient on opioids is in a state of muscle fibrillation;
the intestinal muscles are unable to produce the normal coordinated peristalsis,
colonic mucosal secretions are decreased, and colonic transit time and the time
for water to be reabsorbed from the stool are prolonged. Although the gut has
opiate receptors, it is unlikely that these effects are due entirely to the local recep-
tors. Patients taking parenteral opioids also suffer from constipation, and switch-
ing from oral to parenteral opioids does not reverse the problem. In addition,
opioids increase the tone and decrease the sensitivity of the anorectal sphincter
to the presence of stool, which then does not relax appropriately. This side effect
further predisposes older patients, who already have decreased sphincter sensi-
tivity, to opioid-induced constipation.
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Practice Points: Treating Opioid-Related Constipation
« All patients taking step 2 or 3 opioids need routine (not p.r.n.) prophylactic
laxatives.
- Discontinue insoluble fiber (e.g., Metamucil).

- Give osmotic agents (e.g., polyethylene glycol) or agents that stimulate the
myenteric plexus (e.g., senna). Reserve lactulose for lactose-tolerant patients.

Increase the laxative dose as the opioid dose increases.

« Consider changing the opioid to buprenorphine.

In patients taking opioids without laxatives, diarrhea or urinary incontinence
suggests impaction.

+ Opioid bowel syndrome may respond to motility agents (e.g., metoclopramide)
or to peripheral-acting opioid antagonists (naloxegol, naldemedine, or
methylnaltrexone).

If the syndrome does not respond to motility agents, methylphenidate and
clonidine can prevent withdrawal while the opioid dose is lowered.

Therapy. Multiple bowel regimens have been published, but none has been
studied in a controlled fashion. (Sources for a number of these are provided in the
online bibliography.) Table 7.5 indicates the drugs most commonly used to pre-
vent or treat constipation, along with their mechanism of action, recommended
doses, and frequency of administration.

Agents that stimulate the myenteric nerve plexus, such as senna (e.g., Senokot)
and bisacodyl (e.g., Dulcolax), and osmotic agents, such as magnesium hydroxide
(e.g., Milk of Magnesia), magnesium citrate, lactulose/sorbitol, and polyethylene
glycol (e.g., Miralax), are the most effective agents. Senna is usually given at a
starting dose of two tablets twice a day and can be increased to three to four
tablets two or three times a day as needed. Bisacodyl is started at two tablets at
bedtime, to be repeated in the morning if necessary. It can be increased to two to
three tablets two or three times a day if needed and is also effective in the form of
a 10-mg suppository daily as needed. A newer agent, prucalopride, is a selective
agonist of the 5HT4 receptor, which stimulates colonic motility. It has moderate
effect for cancer-related, non-opioid-induced constipation (Ginex et al. 2020).

Lactulose is given at much lower doses than are needed for patients with he-
patic encephalopathy:. It is effective at 15 to 30 ml at bedtime but can be increased
to 60 ml every 6 hours as needed. Lactulose, however, can cause excessive gas and
cramping in the many patients we see who are lactose deficient (Teuri, Vapaat-
alo, and Korpela 1999). Other patients become lactose deficient during therapy,
when chemotherapy agents denude their gastrointestinal mucosa. Should those
patients become constipated because of opioids, I would use polyethylene glycol
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(e.g., Miralax), instead of lactulose, starting at 17 g in 4 to 8 oz of liquid once a day.
All the stimulants are of course contraindicated in patients with bowel obstruction.

Newer agents add water to the gut by increasing the activity of guanylate
cyclase-C enzyme (plecanatide/linaclotide) or blocking the chloride channel (lu-
biprostone). They are effective for patients on opioids who do not have cancer, but
they have not been tested in cancer patients with opioid-induced constipation
(Webster et al. 2018; Miner et al. 2017).

Naldemedine is an oral peripherally acting mu-opioid receptor antagonist that
is effective for opioid-induced constipation in patients with cancer, though it can
induce diarrhea. It does not cross the blood-brain barrier and so does not cause
recurrence of pain or opioid withdrawal symptoms (Blair 2019). Naloxegol is also
a peripheral mu-opioid antagonist. Although it is not yet approved in the United
States for patients with cancer pain being treated with opioids (Jones, Prom-
mer, and Backstedt 2016), insurance will often agree to pay for this in patients
with cancer who cannot stool normally despite multiple laxatives. Naldemedine
and naloxegol are both less expensive than methylnaltrexone (discussed below).
When a patient requires three or more bowel agents to counteract opioid-induced
constipation, I typically consider a trial of a peripheral mu-opioid antagonist if
insurance will cover this.

Patients on opioids who have extensive peritoneal carcinomatosis, longstand-
ing diabetes mellitus, or had problematic constipation in the past may remain
constipated despite all these measures. Methylnaltrexone is designed for these
patients. Methylnaltrexone is a peripheral opioid receptor antagonist that, unlike
naloxone, does not cross the blood-brain barrier. It reverses opioid-induced con-
stipation in about 50 percent of patients, works within 1 to 2 hours, and causes no
increased pain or evidence of opioid withdrawal, although it can cause cramping
as the bowels “wake up” (Table 7.5) (Becker and Blum 2009; Chamberlain et al.
2009; McNicol et al. 2008; Portenoy et al. 2008). To minimize the chance of bowel
perforation, ensure that the lower bowel is emptied with suppositories and/or
enemas before giving the methylnaltrexone.

General recommendations to prevent and treat opioid-induced constipation. I
have found a combination of senna and an osmotic agent (sorbitol or polyeth-
ylene glycol) to be effective and well tolerated by patients on opioids. When you
first prescribe tramadol or even a low dose of opioid, also prescribe a bedtime
laxative, such as one or two senna tablets per day. Explain to patients that to
maintain regular bowel movements, they must take the laxatives daily, even if
they have had a bowel movement that day.

Patients taking step 3 opioids, such as sustained-release morphine or oxyco-
done or transdermal fentanyl, may need as many as six senna tablets in divided
doses, along with a bedtime osmotic agent as needed (e.g., 17 g of polyethylene
glycol). As mentioned above, polyethylene glycol is likely to have fewer side ef-
fects than lactulose, and it is more effective for patients with chronic constipation
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Practice Points: Laxative Escalation

Initial regimen:

— Senna (e.g., Senokot) + polyethylene glycol p.r.n. hs. if no stool in 48h
or

— Bisacodyl hs. + polyethylene glycol

If ineffective:

— Escalate doses of initial agents (e.g., two senna tablets b.i.d. or t.i.d. plus
17 to 34 g of polyethylene glycol, or 30 to 60 ml of lactulose in lactose-tolerant
patients).

If patient is obstipated:
— Add Milk of Magnesia + mineral oil or magnesium citrate
or
— Increase lactulose up to 60 ml g.i.d. or increase dose of polyethylene glycol.

Consider adding plecanatide/linaclotide or lubiprostone (not tested in cancer
patients) to increase water in the stool.

Consider adding prucalopride to enhance colonic motility.

Use oral naloxegol (not tested in cancer patients) or naldemedine or methyl-
naltrexone SQ for patients whose opioid-induced constipation remains refractory.

- If patient is impacted, prior to using stimulants, osmotics, or methylnaltrexone:
— Lubricate rectum, disimpact, and give enemas until clear.
— Then institute appropriately aggressive prophylactic regimen.

(Lee-Robichaud et al. 2010). Generally, the more opioid, the more laxative a patient
needs. The goal is for patients to have one soft, unforced bowel movement every
one or two days.

If a patient becomes obstipated, you may need to add magnesium hydroxide
(e.g., Milk of Magnesia) (30 to 60 ml) plus mineral oil (15 to 30 ml) daily or twice
a day, magnesium citrate (8 oz), or enemas, as well as adding a dose of lactulose
(30 to 60 ml), but these agents are less well tolerated and are not usually needed
as part of a routine regimen. You can try adding plecanatide/linaclotide or lubi-
prostone to increase water in the gut, but they have not been tested in cancer
patients. You can also increase the polyethylene glycol to two to four times a day.
For paraplegic patients, 34 grams of it in 8 oz of water two to three times a day
is usually effective, along with a daily suppository for local stimulation. For pa-
tients with opioid-induced constipation that is refractory to all these measures,
consider adding oral naloxegol (not tested in cancer patients), naldemedine, or
SQ methylnaltrexone.

Impaction. Fecal impactions can occur when patients on opioids are not pre-
scribed a laxative or do not take one. Older patients, especially those who are con-
fused, are particularly susceptible to this problem because their decreased rectal
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sphincter sensitivity allows a large mass of stool to accumulate in the rectum.
These impactions may be difficult to diagnose because patients and their fami-
lies may not be aware of them. Rather than complain of constipation, the patient
may instead complain of symptoms caused by the pressure of the fecal mass, or
urinary incontinence or diarrhea, which is actually stool passing around the im-
paction through a sphincter that has become incompetent.

Since 90 percent of impactions occur in the rectum, they are easily diagnosed
by digital rectal examination. They are readily treated by lubricating the rectum
and doing a manual disimpaction, followed by saline rectal lavage or enemas.
Glycerin suppositories or mineral oil enemas may be required to soften the im-
paction. After the impaction is cleared, you can institute one of the prophylactic
regimens outlined above.

Opioid bowel syndrome. A very small minority of patients develop so-called
opioid bowel syndrome. Unlike impaction, this syndrome is caused by a func-
tional, not a mechanical, bowel obstruction. Patients on opioids who develop this
syndrome experience nausea, vomiting, abdominal distention, and mild abdomi-
nal pain. The pain will exacerbate if higher opioid doses are used to treat it.

If there is no mechanical bowel obstruction, you will often be able to reverse
the syndrome with an agent that increases bowel motility, such as metoclopramide
(e.g., Reglan) orally or intravenously, or agents that reverse the opioid receptor
binding, such as oral naloxegol or naldemedine, or SQ methylnaltrexone.

On occasion I have found that the syndrome would not reverse until I lowered
the dose or even totally discontinued the opioid. If you must lower the opioid to less
than 25 percent of the previous dose, you will need to prevent opioid withdrawal.
Withdrawal symptoms after chronic opioid use are mediated in part by increased
activity of noradrenergic neurons, which can be blocked by clonidine or lofexidine.
Clonidine has been successfully used at 0.1 to 0.2mg (p.o.) every 4 hours for pa-
tients who use heroin, tapered after Day 3 for a total of ten days. Cancer patients
may be treated with a clonidine patch, 0.1 to 0.2mg/24 hr. If insomnia or muscle
cramps appear, chlordiazepoxide is recommended. Lofexidine, 0.2 mg titrated up
to 1.2 mg twice daily, can also be used (Kosten and O’Connor 2003). A palliative care
consultant or hospice medical director can help you control the patient’s pain with
adjuvant agents, such as ketamine, at lower doses of opioids.

Nausea

Nausea is also a common side effect of certain opioid agents. If no antiemetics
are given, one-half to two-thirds of patients who take oral codeine or morphine
for the first time will develop nausea or vomiting. These patients may mistakenly
think that they are allergic to the opioid. If you don't warn them about this side
effect, you may not be able to convince them to continue taking these agents, even
if they have been effective in relieving their pain.
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Practice Points: Treating Nausea in Patients Taking Opioids

Eliminate other contributing factors (constipation, gastritis, peptic ulcer disease,
gastric outlet or bowel obstruction, hypercalcemia, hyponatremia, hepatic or
renal failure, CNS disease).

Warn opioid-naive patients about transient nausea or prescribe a prophylactic
antiemetic.

Consider lowering the opioid dose for patients who develop nausea after
receiving other treatments that eliminate or diminish the painful condition
(e.g., radiation therapy).

Give a different opioid agent.

Add neuroleptics (e.g., prochlorperazine, haloperidol, olanzapine) for patients
with nausea and vomiting.

If prochlorperazine is not effective, discontinue and replace with ondansetron.

Consider a gastric motility agent (e.g., metoclopramide) for patients with nausea,
vomiting, early satiety, or bloating after eating.

Give antivertigo agents (e.g., meclizine) if nausea is induced by movement.

To prevent nausea in opioid-naive patients, consider adding prophylactic
prochlorperazine (e.g., Compazine) (10mg p.o. t.i.d. or q.i.d.) or warning patients
and their families that nausea may develop, that it is likely to last only a few days,
and that you can relieve it with prochlorperazine. Some patients require as much
as a week of antiemetic therapy, but most patients do not experience nausea for
more than seven days despite continued opioid therapy.

If patients taking opioids develop nausea later in the course of their treatment,
other etiologies must be eliminated. Other common causes of nausea in cancer
patients include chemotherapy, radiation therapy, constipation, gastritis or gastric
ulcer disease, gastric outlet or bowel obstruction, hypercalcemia, hyponatremia,
hepatic or renal failure, or disease of the CNS. If the nausea is due to one of these
problems, it will usually be relieved if you can eliminate the cause. Constipation,
for example, is a common, easily reversible cause of nausea in these patients.

If none of these problems is present, late-developing nausea in a patient taking
opioids may be an indication that the patient’s pain is diminishing, and his opioid
dose should be lowered. Consider, for example, a patient who is receiving radia-
tion therapy for a painful bony metastasis and has been taking an opioid to relieve
the pain until the radiation takes effect. Weeks later, although the pain from the
metastasis has diminished significantly, the patient is still taking the same opioid
dose and, as a result, develops nausea. In such a case, simply lower the dose of the
opioid agent. The nausea usually disappears promptly, and the pain relief remains
satisfactory.
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Other patients being treated with opioids will develop nausea as they begin to
take a higher dose of opioid to treat an increased intensity of pain. In these cases,
if you substitute a different opioid agent, the nausea often disappears. If the pa-
tient has been receiving morphine, for example, substitute an equianalgesic dose
of hydromorphone (e.g., Dilaudid) or fentanyl.

Therapy. If none of the maneuvers described above is effective, try to de-
termine the mechanism by which the opioid is producing nausea and use the
agent(s) most efficacious in reversing the problem (see Table 7.6). Treatment of
chemotherapy- and radiotherapy-induced nausea is reviewed in Chapter 10.

Patients who have nausea without vomiting are likely suffering because opi-
oids stimulate the chemoreceptor trigger zone in the medulla (the area in the
brain that is responsible for chemotherapy-induced nausea), which activates the
vomiting center there. These patients may benefit from neuroleptics such as hal-
operidol (1 to 2mg p.o. every 8 to 12 hours or 0.5 to 1 mg parenterally every 8 to
12 hours), prochlorperazine (10mg p.o. t.i.d. to g.i.d. or 25mg p.r. every 12 hours),
or olanzapine (Zyprexa, Zydis) (2.5 to 5mg p.o./SL/IV daily, b.i.d. to q.i.d.), which
block the transmission of the signal to the medulla’s vomiting center. The 5HT3
receptor inhibitors like ondansetron (e.g. Zofran) are effective in chemotherapy-
or radiotherapy-induced nausea and are often efficacious in any type of opioid-
induced nausea (4 to 8mg p.o./SL or IV b.i.d. or t.i.d.).

Delayed gastric emptying is another likely cause. Metoclopramide, with its
dual sites of activity (blocking the chemoreceptor trigger zone and enhancing
gastric emptying), is the agent of choice for these patients. Metoclopramide is
effective even in low doses (5 to 10mg p.o. or IV b.i.d. to q.i.d. or 1 to 3mg/hr IV).
It can also be given rectally at the oral dose, either by suppository (if available) or
through rectal administration of the tablets or liquid drug.

Corticosteroids, also effective in chemotherapy-induced emesis, and mir-
tazapine, which has antiemetic properties, have not been studied in the treatment
of opioid-induced nausea, but an empirical trial is warranted in patients who are
refractory to other therapies.

Patients taking opioids who complain of nausea along with movement-induced
vertigo usually benefit from agents such as scopolamine (transdermal patch or
0.3mg t.i.d. p.o. or SQ) or meclizine (Bonine, Antivert) (25 mg t.i.d. p.o.).

Sedation

Sedation can be an important dose-limiting side effect in patients taking opioids.
It can lead patients to limit the opioids they will take, even though their pain re-
mains uncontrolled. Like nausea, sedation is most prominent when the patient
first begins taking opioids and lessens within a few days, even if the dose remains
the same. Studies have shown that, after the first 2 weeks of patients taking
sustained-release opioids, no psychomotor impairment remains.
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Practice Points: Minimizing Sedation

Evidence about safety of driving while taking any opioids is inconclusive.

Don't mistake “catch-up” sleep for oversedation.

Give sustained-release agents for baseline pain control, immediate- or
short-acting agents for exacerbations.

When possible, eliminate contributing factors (e.g., medical causes or
medications).

Change the opioid dose or agent.

Add a psychostimulant (e.g., methylphenidate).

Consider referral to an anesthesia pain specialist.

Driving on opioids. Is it safe for patients to drive as long as they do not take
immediate-release opioids sooner than 6 hours before the time they are planning
to drive? The evidence is inconclusive (Pergolizzi et al. 2018). A 2012 systematic
review was not able to conclude whether patients on opioids are able to drive
without impairment (Mailis-Gagnon et al. 2012), and results of single studies were
similarly inconclusive (Pergolizzi et al. 2018).

Evidence on cognitive impairment is also inconclusive. In one study, about
one-third of cancer patients on opioids had possible or definite cognitive impair-
ments. The largest risk factor was a very high opioid daily dose. Patients taking
400mg or more of oral morphine equivalents daily had a 1.75 times higher chance
of having cognitive impairment (as measured by the Mini Mental State Examina-
tion score <27) than those taking daily equivalent doses of 80 mg or less (Kurita et
al. 2011). No opioid was more or less problematic than another. Other risk factors
for patients on opioids included older age, poorer Karnofsky Performance status,
less than 15 months since cancer diagnosis, and no breakthrough pain. The lack
of breakthrough pain leads me to wonder whether the baseline opioid dose these
patients were taking was a little too high, and whether that contributed to their
cognitive problems.

In some states, patients taking opioids as prescribed may still be charged with
“Driving Under the Influence” if the drugs are detected, even if they showed no
evidence of impairment when stopped (Pergolizzi et al. 2018). Given that the states
vary in their regulations about driving while taking any form of opioid for any
length of time, it is important to caution your patients about their potential risk
should they choose to drive or operate other motorized vehicles, the nature of
the tests that are likely to be done, and what the legal outcomes are likely to be.
Clearly document that you have counseled them not to drive (Pergolizzi et al.
2018).
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In some patients, what may look like excessive sleepiness is simply a natural
effect of pain relief in someone who has been sleep deprived. Patients who have
just begun opioid treatment often have experienced days to weeks of severe to
excruciating pain before coming to see you, and the pain has deprived them of
much-needed sleep. Be careful not to mistake this natural “catch-up” sleep as
oversedation. Leave the opioid dose the same for the first few days, and if the
patient still complains of excessive drowsiness, with good pain relief, lower it.

Prescribe both immediate- and sustained-release formulations. A simple way to
minimize sedation is to use long-acting or sustained-release opioids (i.e., meth-
adone, transdermal fentanyl or buprenorphine, or the sustained-release opioid
preparations) that have lower peak opioid levels to deliver the majority of the
pain relief. Since sustained-release preparations are not flexible enough to meet
the patient’s changing pain needs, however, you will usually need to use both a
sustained-release preparation to keep the pain at a satisfactory level most of the
time and an immediate-acting agent for rescue dosing.

Contributing causes. If sedation persists beyond the first few weeks, the seda-
tion is not acceptable, and the patient’s care is not focused solely on comfort, try
to determine whether a new medical problem, like hypercalcemia or hyponatre-
mia or an unsuspected brain metastasis or a subdural hematoma, is contributing
to the somnolence. Hyperglycemia, if it is causing sedation, is usually clinically
apparent, as are uremia or hepatic failure, which are also likely to exacerbate the
sedating effects of opioids.

In immunocompromised patients, search for CNS infections, such as viral en-
cephalitis, toxoplasmosis, or tuberculous or cryptococcal meningitis. Carcinoma-
tous or lymphomatous meningitis usually manifests as headaches and cranial
nerve abnormalities rather than sedation.

If none of these conditions is present, review the patient’s other medications,
because a number of them can exacerbate opioid-induced sedation. Cimetidine,
anticholinergic drugs, alcohol, and drugs that decrease glomerular filtration, such
as NSAIDs and some ACE (angiotensin-converting enzyme) inhibitors, all increase
drowsiness in patients taking opioids.

Sleep medications are most often implicated. Whenever possible, if insomnia
is causing the daytime sedation, refer the patient for cognitive behavioral therapy
for insomnia (CBT-I; Brasure et al. 2016; Sanft et al. 2021). A more extensive discus-
sion of assessment and treatment of insomnia appears in Chapter 10.

Benzodiazepines with long half-lives, such as clonazepam (e.g., Klonopin)
or diazepam (e.g., Valium), may induce daytime somnolence in patients taking
opioids. If you use a benzodiazepine during the day, choose one with a shorter
half-life, such as lorazepam (e.g., Ativan) (1 mg p.o.), or temazepam (e.g., Restoril)
(7.5 to 30mg p.o.).

Change the opioid dose or the agent. If sedation persists when the contributing
factors are eliminated, try decreasing the dose of the sustained-release opioid
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by 10 to 25 percent and monitoring the patient’s use of rescue medication. If
the patient doesn’t use more rescue doses, you can assume the pain relief is still
satisfactory.

Alternatively, substitute a different opioid agent at an equianalgesic dose (I
discuss how to do this later in the chapter). Just as opioids differ in how often they
induce nausea, morphine, oxycodone, hydromorphone, fentanyl, and the other
agents differ in how frequently they induce sedation. You may be able to achieve
equivalent pain relief with less sedation simply by using a different agent.

Psychostimulants. If none of these measures is successful, consider adding a
psychostimulant, such as an amphetamine. Some effective psychostimulants and
their usual starting doses are listed in Table 7.7. Amphetamines have been shown
to reduce drowsiness and to enhance mood. They are contraindicated for patients
with arrhythmias, delirium, or psychosis; can create a substance use problem; and
some patients cannot tolerate either the cardiac or the psychological side effects
after starting the drugs. Even patients who can tolerate these agents may need an
increased dose to maintain their antisedating and mood-enhancing effects after
3 to 4 weeks.

For selected patients, psychostimulants can be very effective, and the benefits
can persist for 6 months or more. I most often prescribe methylphenidate (e.g.,
Ritalin). It is a CNS stimulant that increases concentrations of dopamine at the
synapse by preventing its reuptake, affects norepinephrine reuptake, and binds
to the serotonin transporter. Its effects peak 2 hours after it is taken, and the
immediate-release form lasts up to 6 hours. The oral sustained-release formu-
lation has its peak effect 4 to 7 hours after it is taken and lasts approximately 8
hours; a transdermal patch is also available.

There have not been any large randomized and controlled trials that demon-
strate the effectiveness of methylphenidate in relieving the somnolence induced
by opioids, but numerous trials of cancer patients with impaired cognition (e.g.,
with brain tumors) have demonstrated that this drug is effective and safe and
improves cognition. Patients should begin with 2.5 to 5mg of immediate-release
methylphenidate once a day; you can add a noontime dose if necessary and es-
calate to higher doses (Rozans et al. 2002). Modafinil (Provigil) (100 to 400 mg/day
p.0.), a nonamphetamine psychostimulant, is an agent approved for treatment of
patients with narcolepsy. Patients with brain tumors or with sedation from opi-
oids may find it increases their alertness.

If a patient needs an extra degree of mental acuity for a special event, such as a
wedding, an important meeting, or an anniversary party, begin the psychostimu-
lant a week or so before the event. Adjusting its and the opioid’s dose can often pro-
vide the perfect degree of pain relief and mental alertness for the important day.

Anesthesia pain specialists. If all these techniques are ineffective and the patient
remains unacceptably sedated, you might consider referring her to an anesthesia
pain specialist, whose contributions I discuss elsewhere in the chapter.
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Opioid Overdose

Sadly, an opioid overdose may result when a patient attempts suicide by taking
more than the prescribed dose. But inadvertent overdoses are much more common
than intentional ones. Patients may take the sustained-release preparation when
they intended to take the immediate-release version of the same opioid. Or they
may develop renal or hepatic insufficiency that is significant enough to prolong the
half-life of the opioid. Patients may place new fentanyl patches without removing
the old ones or can develop toxicity if they become febrile (which increases fen-
tanyl’s absorption from the skin reservoir) or septic (because acidosis increases
the free fraction of fentanyl). Rarely, within hours of taking a significant dose of a
sustained-release opioid, a patient may develop a bowel obstruction or other bowel
catastrophe causing ileus; the opioid cannot be excreted in the usual fashion, and
much more than the expected amount is absorbed, leading to an overdose. In any
of these situations, family members may mistakenly ascribe the increased seda-
tion to progressive cancer or to an expected side effect of the medication.

Diagnosis. Signs of opioid overdose in cancer patients are similar to those in
patients without cancer, except that miosis in a patient who is opioid tolerant is
not specifically indicative of overdose, and sedation may be more prominent than
respiratory depression if the overdose is caught early. Assess for the causes listed
above, particularly for any “extra” fentanyl patches.

Prevention and Management. Naloxone-dispensing devices (IM/SQ or intrana-
sal) available in community pharmacies deliver doses adequate to reverse opioid
overdoses (Ryan and Dunne 2018). Guidelines suggest that when you write opioid
prescriptions, also write one for naloxone (if needed in your state), or instruct the
patient or family member to pick one up at their local pharmacy (NCCN 2020).
Nurses can teach them the signs of overdose and how to use the devices, and
review with them their plan for when to use the naloxone and when to call 911
and you. Any patients who receive naloxone from a device need to be evaluated
at a hospital.

Patients with cancer who overdose but who have been taking opioids for
chronic cancer pain cannot be managed in the same way as those who have been
using opioids for only a brief time, such as previously opioid-naive postoperative
patients (Boyer 2012). It is important even in this situation that you resist the
temptation to use an undiluted intravenous injection of naloxone to reverse the
effects of the opioid completely. If you do administer undiluted naloxone to a
patient who is opioid tolerant and who has been using chronic opioids for pain
control, you may precipitate a severe withdrawal syndrome, causing the patient
to wake up in excruciating pain that you will have a hard time bringing under
control, even if you reinstitute opioids.

If the patient is breathing normally but cannot be aroused, simply discontinue
the opioid. If significant respiratory depression has occurred, you will need to
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administer a dilute solution of naloxone. The low dose of naloxone usually en-
ables the patient to reestablish normal respirations and wake up gradually with-
out experiencing withdrawal.

Dilute naloxone can be given as either a slow intravenous “push” or a contin-
uous infusion. For patients whose respiratory rates are between 10/min and 12/
min, who are just mildly oversedated, and whose renal, hepatic, or gut function
can be expected to normalize quickly, I suggest the following: dilute 1 ml contain-
ing 0.4 mg of naloxone into 9 ml of normal saline (total will be 10 ml), then infuse
1-2 ml every 2-5 minutes, giving as much of this dilute naloxone as is necessary
to establish a normal respiratory rate but not enough to awaken the patient.

Patients who have developed toxic effects from a transdermal fentanyl patch,
and those who have been taking sustained-release morphine or oxycodone and
develop hepatic or renal failure or an ileus, are likely to require naloxone drips.
These patients should be admitted to an intensive care unit (Boyer 2012). The
patient with an intrathecal pump can pose a particularly difficult problem if the
pump was overfilled or incorrectly programmed. Such a patient may require
lavage of the CSF as well as naloxone to recover (Boyer 2012).

In addition to the naloxone drip, it is wise to institute measures that will stop
the patient from aspirating and from absorbing additional amounts of the opioid.
Gastrointestinal decontamination with activated charcoal can be used if the in-
gestion occurred no more than one hour before the patient arrived in the Emer-
gency Department (Boyer 2012). Laxatives, oral or intravenous motility agents
(e.g., metoclopramide), and enemas all help the patient eliminate the remaining
sustained-release opioid from the gastrointestinal tract. Unfortunately, even after
the transdermal fentanyl patch is removed, the patient will be absorbing fentanyl
from the skin reservoir for 12 to 24 more hours. As the patient begins to wake
up, reduce the naloxone infusion gradually to match the residual opioid level.
Patients will awaken safely, without withdrawal; as pain reappears, appropriate
opioid therapy can be resumed.

Opioid Neurotoxicity

Opioid neurotoxicity is an unfortunate complication of our eagerness to relieve
a patient’s pain quickly, especially when the patient is dying and the focus is on
comfort. With rapidly escalating doses, several complications may arise (Moryl,
Coyle, and Foley 2008).

Mpyoclonic jerking (multifocal myoclonus). Myoclonus is one of the earliest and
most common manifestations. It can be seen in patients taking high doses of any
opioid but is most common in patients receiving frequent, repeated therapeutic
doses of morphine or high doses of oxycodone or hydromorphone. In its earli-
est stages, patients experience muscle jerking as they are falling asleep. With in-
creasing opioid doses, family members or patients themselves may report muscle
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spasms or involuntary movements while the patient is awake. The spasms may be
severe enough to exacerbate the distress from an already painful limb. Patients
receiving only moderate opioid doses who develop renal insufficiency or dehydra-
tion may also develop myoclonus, possibly related to increased levels of opioids
and their metabolites. If nothing is done, seizures may result.

Changing to another opioid often relieves the problem. If the patient would
prefer not to change opioids, benzodiazepines, baclofen, or dantrolene can reduce
the spasms. For patients with severe myoclonus or for those too close to dying for
a trial of opioid rotation, lorazepam or midazolam may be particularly effective.
Rarely, patients can either be resistant to a benzodiazepine or have a history of in-
creased agitation after receiving one and refractory to baclofen and dantrolene (or
unable to take medications by mouth). For these patients, I use a barbiturate infu-
sion, usually with pentobarbital, to sedate them until the other measures reduce
the myoclonus. In Chapter 11, I review how to give midazolam or pentobarbital.

Hyperalgesia. Hyperalgesia is often even more distressing than myoclonus. It
is caused by “wind-up” of the central nervous system, with spreading of the pain
signals throughout the spinal cord, so that pain from one arm is now caused by
any limb movement. Even softly touching the skin can be painful for the patient,
because the A-alpha (touch) fibers now act as C (pain) fibers and transmit a pain-
ful signal.

The treatment for hyperalgesia is to lower the opioid dose rapidly, and per-
haps, if it is feasible in a dehydrated patient, to give a liter or two of intravenous
fluids to flush out the opioid metabolites. Ketamine, starting at 0.02 to 0.05mg/kg
per hour by continuous intravenous infusion and titrated as needed, as rapidly as
100 percent every 4 to 6 hours (Moryl, Coyle, and Foley 2008; Loveday and Sindt
2015; Quibell et al. 2015), can provide pain relief while the opioid levels fall, but
some patients may need mild sedation with a benzodiazepine. It can be difficult,
but of course crucial, to explain to the patient’s family why you are decreasing or
stopping the opioids when the patient seems to be in such distress.

If the patient is expected to live long enough, rotate to another opioid. Start
with a dose of opioid that is equivalent to the dose the patient previously tolerated
without toxicity. For example, Sylvia was a 60-year-old woman who was dying at
home of multiple myeloma but was not in a hospice program because she needed
platelet transfusions twice a week. She had been receiving hydromorphone via
a PCA with a basal infusion of 4 mg/hr. As we unraveled the story later, she had
begun to moan, likely because she had developed a mild delirium, and her family
had misunderstood the moans as pain and repeatedly asked the home care nurse
to increase the basal rate of the hydromorphone infusion.

Over the next 48 hours, the drip rate had been increased to 16 mg/hr, and Sylvia
had developed painful myoclonus and hyperalgesia. When she was admitted, she
was dehydrated, so we hydrated her, then lowered the hydromorphone infusion
to 4 mg/hr. We added midazolam, which quickly eliminated her myoclonus, and



Pharmacologic Management of Cancer Pain

used low doses of liquid methadone (2mg p.o.) to treat the increase in pain we
expected her to have when the aides bathed her or changed her position in bed.
We later rotated her to oral methadone, using as the base of the calculation the
96mg a day of hydromorphone she received from her 4 mg/hr hydromorphone
drip. (Earlier in the chapter, under the discussion of methadone, I describe how to
do the rotation from another opioid to methadone, and more examples are found
at the end of this chapter.)

Delirium

Opioid-induced delirium can be a frightening side effect for patients and their
families. The first manifestation may be something as mild as nightmares, but the
process can rapidly progress, and the patient can develop hallucinations and even
frank psychosis. The assessment and management of delirium from all causes,
including opioids, serotonin syndrome, and anticholinergic crisis, is discussed in
Chapter 9.

Respiratory Depression

Respiratory depression is an unusual side effect when opioids are used to treat
cancer patients in pain, as long as the opioid dose is titrated to the degree of
pain, and the patient’s renal and hepatic functions remain stable (Legrand et al.
2004). Opioids do marginally decrease the brain’s sensitivity to carbon dioxide
levels and are associated with a slight, usually clinically insignificant, degree of
hypoventilation.

It is sometimes difficult to determine whether a patient’s respiratory depres-
sion is due to the opioid or to something else. If an opioid is responsible, the
patient will also be confused and somnolent, because opioid-induced respira-
tory depression is due to general depression of the central nervous system. If the
patient is anxious or agitated, however, something other than opioids must be
causing the respiratory depression.

Practice Points: Managing Opioid-Related Respiratory Depression

Respiratory depression in an agitated patient is unlikely to be due to the opioid.

Respiratory depression may indicate worsening of renal or hepatic function, hypo-
thyroidism, persistence of drug in the bowel because of obstruction, or sepsis.

Induce evacuation of residual opioid from the gut and remove any opioid-
containing skin patches.

If respiratory rate is dangerously low, infuse a dilute solution of naloxone until
the rate returns to a safe level. Do not give enough to awaken the patient or to
induce opioid withdrawal.
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Occasionally, patients have underlying medical conditions that make them
more susceptible to the respiratory depressive effects of opioids. Hypothyroid
patients or those whose obstructive lung disease causes them to retain carbon di-
oxide are in this category. Hypothyroid patients with coronary artery disease and
angina can be particularly problematic; they can develop respiratory arrest with
even the 1 or 2mg of IV morphine they receive for pain in the emergency room.
For patients with chronic obstructive pulmonary disease, you can safely prescribe
opioids if you start with very low concentrations (e.g., morphine 1-2mg IV q3h or
2-5mg p.o. g4h), increase the doses very slowly, and monitor the patient carefully.

Miscellaneous Side Effects

Opioid-induced urinary retention is also troublesome, especially for older patients
or those with underlying bladder outlet obstruction. Discontinuing any agents
with anticholinergic side effects is often effective, but some patients may require
finasteride (e.g., Proscar) (5mg/day p.o.) or tamsulosin (e.g. Flomax) (0.4-0.8 mg/
day p.o.) to diminish the outlet obstruction, or bethanechol (e.g., Urecholine)
(10mg p.o. ti.d., to a maximum of 50 mg p.o. t.i.d.) to relax the bladder smooth
muscle that is being stimulated by the opioid.

Pruritus, which most commonly occurs in opioid-naive patients receiving epi-
dural or intrathecal opioids, may be caused by activation of spinal opiate recep-
tors, by opioid-induced release of histamine from mast cells, or by disinhibition of
itch-specific neurons (McNicol et al. 2003). Pruritus may resolve with a change in
opioid, but you may need to add ondansetron (4 mg p.o. or IV); paroxetine (Paxil)
(10 to 20mg p.0.) (Zylicz, Smits, and Prajnik 1998), nalmefene (10 to 25 mcg IV); or
nalbuphine (1 to 5mg IV) (Jannuzzi 2016). General strategies for treating pruritis
can be found in Chapter 10.

Summary

Constipation, nausea, sedation, opioid neurotoxicity, delirium, respiratory de-
pression, urinary retention, and pruritus are treatable opioid-induced side effects
that can often be prevented. They can discourage patients from taking the doses
of opioids they need to achieve satisfactory control of their pain. For patients with
complicated pain syndromes, you may need to prescribe multiple agents to pre-
vent or control side effects, and the patient may need to try two or three different
opioids before achieving satisfactory pain control with tolerable side effects. By
using these strategies you will be able to reverse or ameliorate those problems
that do occur and markedly increase the comfort of your patients.
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ADJUVANT ANALGESIC TREATMENTS

Adjuvant analgesics are drugs used primarily for other indications, which also
produce pain relief. They are of particular value for patients with neuropathic
pain, including patients with spinal cord compression (see Table 7.8) or bone pain
(see Table 7.9). In the sections that follow, I describe how to use various adjuvant
analgesics for the treatment of neuropathic pain, including corticosteroids, anti-
convulsants, and psychotropics. I also review agents useful for bone pain, and
then discuss skeletal muscle and smooth muscle relaxants.

Adjuvant analgesic agents are usually given orally or parenterally, but occa-
sionally rectal administration is preferable. Unfortunately, though there is good
information about the rectal use of opioids and NSAIDs, we have less information
about administering adjuvant medications via this route.

Adjuvant Treatments for Neuropathic Pain

Patients with neuropathic pain usually benefit from adjuvant agents that can
block the pain signals from the damaged nerve. When a peripheral nerve is in-
jured, inflammatory mediators are released that cause changes in the sodium
channel activity of the nerves at that site and at the dorsal root ganglion, and new
calcium channels appear. These changes cause peripheral sensitization, which is
both a lowering of the threshold for nerve firing and a spontaneous firing of the
nerves. Unlike opioids, drugs that can modify the ion channels—such as cortico-
steroids; gabapentin, pregabalin, and the other anticonvulsants; SNRIs; tricyclic
antidepressants; baclofen; NK-1 receptor antagonists; alpha-2 adrenergic agonists
clonidine and dexmedetomidine; ketamine; and local anesthetics (see Table 7.8)—
can provide the extra analgesia needed for satisfactory relief of the discomfort
that comes from peripheral and central sensitization (Attal, Cruccu, and Baron
2010; Gilron, Baron, and Jensen 2015).

Unsuspected deficiency of functional B12 may contribute to patient symp-
toms and is a potentially reversible cause of neuropathic pain. Normal serum B12
levels do not exclude functional B12 deficiency in patients with advanced cancer;
methylmalonic acid and homocysteine levels will be elevated in functionally defi-
cient patients, even those with supranormal levels of serum B12 (Solomon 2016).
It is not known whether B12 deficiency contributes to chemotherapy-induced
peripheral neuropathy (CIPN).

Acute chemotherapy-induced pain syndrome. Paclitaxel causes a unique acute
pain syndrome that occurs in 80 percent of patients receiving the drug. The syn-
drome is caused by damage to peripheral nerves and is more common if the drug
is infused over 3 hours (25 percent incidence) than over 96 hours (2 percent inci-
dence). Patients with this syndrome complain of joint and muscle aching and dull
pains 1to 3 days after each dose, and the symptoms usually resolve within a week
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(Loprinzi et al. 2011). The intensity of the pain predicts how severe the peripheral
neuropathy is likely to be. Giving dexamethasone (8 mg daily) on Days 2 and 3
after chemotherapy can attenuate this syndrome (Saito et al. 2020).

Oxaliplatin causes a different type of acute neurotoxicity that presents as a
short-lived but intense paresthesia in the throat, mouth, face, and hands; jaw
spasms; and cramps triggered by exposure to cold. The pain syndrome is likely
due to injury to the nerve’s sodium channels (Durand et al. 2012). The SNRI venla-
faxine was effective in a 2012 phase III randomized placebo-controlled trial both
in preventing the acute neurotoxicity induced by oxaliplatin and in decreasing the
severity of subsequent chronic peripheral neuropathy (Durand et al. 2012). But a
subsequent, more comprehensive study was unable to confirm either benefit of
venlafaxine and recommended against another phase III study (Zimmermann et
al. 2016).

Another SNRI, duloxetine (60-120 mg/day) is recommended for ameliorating
oxaliplatin- or paclitaxel-induced peripheral neuropathy (Hershman et al. 2014;
Majithia et al. 2016; Paice et al. 2016). The SNRIs are not without side effects;
common ones include gastrointestinal intolerance (dry mouth, nausea, constipa-
tion, diarrhea) as well as somnolence, dizziness, and increased sweating. Rarely,
they are hepatotoxic.

Chronic treatment-induced pain syndromes. CIPN is, unfortunately, very
common. Thirty to 40 percent of people who are given microtubule inhibitors
(such as vincristine and vinblastine), taxanes, proteosome inhibitors (such as bor-
tezomib), thalidomide, and platin-containing agents (such as cisplatin, carbopla-
tin, and oxaliplatin) develop CIPN (Grisold, Cavaletti, and Windebank 2012; Teoh
et al. 2018). Almost all patients experience numbness and tingling, and about half
report burning pains that are dose related and caused by often irreversible nerve
damage. Sensory loss can be so severe that it includes loss of proprioception and
results in ataxia and problems walking.

Symptoms lessen with time off the agents, often taking 6 months to a year
to maximal recovery, but they and the associated functional impairments rarely
resolve completely. Six years after treatment, 47 percent of patients are still re-
porting significant symptoms, including increased risk of falls (1.8 hazard ratio)
(Teoh et al. 2018). The NCCN report on the management of neuropathy in cancer
(Stubblefield et al. 2009) recommends screening and rehabilitation including bal-
ance training; these should be included as a part of CIPN assessment and manage-
ment, though they may not be routinely offered (Stout 2017).

Prevention may be possible, but no specific agents are recommended to pre-
vent CIPN (Loprinzi et al. 2020). The first step is to avoid using agents that can
induce peripheral neuropathy in patients who have increased risk factors for
CIPN. Breast cancer patients who were overweight or obese or had a low “mod-
erate to vigorous physical activity” (MVPA) score had a greater incidence of CIPN
from taxanes (Greenlee et al. 2017). In patients over 65, diabetes increased the risk
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Practice Point: Prevention Strategies for CIPN

- Avoid using agents that produce CIPN in patients who are obese,
diabetic, or inactive.

- Replace vitamin D if deficient.

« Recommend an exercise regimen.

+ Use limb hypothermia during therapy.

(Glimelius et al. 2018; Greenlee et al. 2017; Hanai et al. 2018; Hershman et al. 2016;
Kleckner et al. 2018; Rosenbaek et al. 2020; Sundar et al. 2017; Wang et al. 2016)

twofold, but patients with autoimmune disorders were half as likely to develop
CIPN as those without (Hershman et al. 2016).

When agents that cause CIPN are needed, however, there are still strategies
to ameliorate the problem. The severity of the CIPN induced by bortezomib and
thalidomide can be decreased by normalizing vitamin D levels, because CIPN is
exacerbated in myeloma patients who have inadequate levels of vitamin D (Wang
et al. 2016). Vitamin D deficiency is very prevalent in this population. Sixteen per-
cent were 25(0OH)D deficient (<20 ng/ml) and 26 percent were found to be 25(0OH)
D insufficient (20.0-29.9 ng/ml) (Wang et al. 2016).

Limb hypothermia was effective in pilot trials in breast cancer patients on pacl-
itaxel. In each of two trials, one of the patient’s hands and feet were cooled, and the
other hand and foot were not (Hanai et al. 2018; Sundar et al. 2017). Women given
prophylactic cryotherapy were more likely to complete the planned dose of ad-
juvant paclitaxel in another trial (Rosenbaek et al. 2020). Exercise during chemo-
therapy reduced CIPN for patients who had received platinum, vinca alkaloids,
or taxane, and was particularly effective in older patients (Kleckner et al. 2018).
Calmangafodipir (an agent that protects mitochondria) used before chemother-
apy in a phase II trial reduced neurotoxicity and cold allodynia from oxaliplatin
(Glimelius et al. 2018).

Once the CIPN has developed, duloxetine (60-120 mg/day) is recommended
for CIPN from taxanes or platinum agents (Hershman et al. 2014; Paice et al. 2016;
Majithia et al. 2016). New information on the mechanism of bortezomib-induced
peripheral neuropathy may lead to use of a novel medication (Emery and Wood
2018), such as an agent currently used for multiple sclerosis patients (Stockstill
et al. 2018). Topical menthol (1 percent ), which may bind to surface receptors,
improved sleep, walking, and “catastrophizing” in patients with CIPN; neuropathy
symptoms improved in 81 percent (Fallon et al. 2015). Topical lidocaine may also
provide temporary relief of symptoms.

Scrambler therapy (Calmare Therapeutics Inc., Rutherford, NH), “which uses
surface electrodes to capture the surface receptors of the c-fibers (which carry
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pain impulses) and send a ‘non-pain’ impulse along the usual route to the brain”
(Teoh et al. 2018. p. 470), is reported in pilot trials to be more helpful for CIPN than
transcutaneous electrical nerve stimulation (TENS), with 40 percent of patients on
the Scrambler arm reporting a 50 percent or greater reduction from baseline in
numbness, tingling, and pain during treatment days versus 20 percent of patients
using TENS (Loprinzi et al. 2020). No phase III trials have been reported.

NMDA antagonists. Agents that induce CIPN induce central sensitization:
changes in the spinal cord that occur after peripheral nerve injury. Substance P
and neurokinin A released into the spinal cord by injured peripheral nerves cause
changes in the activity of the calcium channels and lower the threshold for firing
of spinal cord neurons. These neurons begin to respond not only to signals from
the nerves that enter at their level of the cord but also to signals from nerves
synapsing above and below them. In addition, more spinal cord NMDA receptors
appear. These receptors inhibit the ability of opioids to relieve pain. Given all these
changes, patients with central sensitization usually need treatment with agents
(discussed individually later in this chapter) that affect the activity of calcium
channels (such as gabapentin, pregabalin, and dantrolene) and may need agents
that affect the activity of the sodium channels (such as corticosteroids or tricyclic
antidepressants) or that can inhibit the activity of the NMDA receptors (such as
methadone, buprenorphine, Levo-Dromoran, or ketamine).

Radiation therapy and surgery also injure peripheral nerves and can induce
neuropathic pain syndromes. (These syndromes are described in Chapter 6.)
Prophylactic pregabalin, discussed in full later in this chapter, may prevent post-
mastectomy/post-thoracotomy neuropathic pain (Reyad et al. 2019), and may be
effective for postradiation therapy pain in patients with head and neck cancer
(Jiang et al. 2019; Reyad et al. 2019).

Corticosteroids. Although there is a paucity of good studies of the efficacy of
systemic corticosteroids in improving the pain of cancer patients (Paulson et al.
2013; Haywood et al. 2015), corticosteroids have been reported to be effective for
patients with malignant bone pain and for those with malignant neuropathic pain,
such as that caused by compression of the spinal cord or nerve plexuses (e.g.,
brachial plexus, lumbosacral plexus) by tumor. By inhibiting synthesis of prosta-
glandins and by their effect on the sodium channel that decreases firing from
injured nerves, corticosteroids diminish transmission of the pain signal from the
periphery to the spinal cord or from the spinal cord to the brain. By decreasing
capillary permeability, they reduce edema and thereby relieve the pain of brain
metastases or tumor infiltration of nerves or nerve roots. There are also clinical
reports of corticosteroids relieving esophageal or gastroduodenal obstruction,
but no controlled studies have been done to confirm their efficacy in these
conditions.

Corticosteroids can be given epidurally, intravenously, or orally. Epidural corti-
costeroids have been studied only in patients with nonmalignant pain syndromes,
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Practice Points: Corticosteroids as Adjuvants

- Corticosteroids decrease pain due to peripheral nerve injury (e.g., acute herpes
zoster or metastases to the brachial or lumbosacral plexus), spinal cord compres-
sion, and brain metastases.

« Corticosteroids decrease bone pain.

+ Onset of pain relief is often rapid.

+ To minimize side effects:

— Give the minimal effective dose.
— Consider prophylaxis for oral and esophageal candidiasis, for gastritis/ulcer
disease, and for pneumocystis jirovecii if using sustained, elevated doses.

+ Be alert for mood changes (euphoria or depression) and delirium.

but their success in some patients with radiculopathies (e.g., from disk disease)
suggests that they might be beneficial as adjuncts for those with malignant epi-
dural disease who cannot tolerate systemic corticosteroid therapy.

Corticosteroid therapy is indicated for all patients with radiologic evidence of
cord compression. Corticosteroids decrease cord edema and pain and help pre-
serve neurologic function and overall outcome after specific therapy (i.e., radia-
tion, surgery, or surgery followed by radiation). Patients who receive high doses of
corticosteroids for cord compression can experience a significant decrease of back
pain within hours. There is controversy, however, about the dose that should be
used because the only randomized studies were done in the 1990s and have not
been repeated (Lawton et al. 2019). Patients usually receive dexamethasone (10 mg
IV bolus, then 4mg p.o. q.i.d., then tapered over 14 days after the completion of
radiation therapy). Selected patients with little epidural disease and contraindica-
tions for corticosteroid therapy have been shown to tolerate radiotherapy safely
without corticosteroids.

Corticosteroid therapy is also indicated as an adjuvant for all patients with
radiologic evidence of cord compression while they are being evaluated for de-
compressive surgery. Surgery was formerly reserved for patients who had tumors
that were unlikely to respond to radiation, or whose epidural disease progressed
despite radiation therapy. Data from a randomized trial suggest, however, that
patients who had cancers other than lymphoma, myeloma, or breast cancer, and
who were treated with surgery followed by radiation therapy, either remained
ambulatory longer or were more likely to become ambulatory than patients who
received radiation therapy alone (Patchell et al. 2005). If you are interested in more
information about assessing and treating patients with spinal cord compression,
please refer to additional references in the online bibliography (Abrahm, Banffy,
and Harris 2008; Lawton et al. 2019; Rades et al. 2010).
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For patients with brain metastases or impending but not actual cord compres-
sion, consider tapering to 4 or 2mg every 6 hours during the second week of ra-
diation treatments. After the radiation is completed, taper the dose as the patient
tolerates. Reinstate a higher dose if back pain, headache, or other symptoms of
cord or CNS edema return.

Corticosteroids are also effective adjuvants for patients with peripheral nerve
injuries, such as those with tumor infiltrating the brachial plexus (typically lung
or breast cancer) or the lumbosacral plexus (typically recurrent colorectal cancer).
To the opioid therapy, add 4 to 6 mg of dexamethasone orally two to four times a
day. In responding patients, the pain diminishes significantly by 48 to 72 hours. To
minimize the corticosteroid-induced side effects, taper the dose rapidly, watching
for reemergence of unacceptable pain. In many cases, patients have been able to
maintain effective pain control with alternate-day corticosteroid dosing.

Patients may not have had the opportunity to have the Shingrix vaccine, or if
immunocompromised, may not have responded to it adequately. For those who
get acute herpes zoster, antivirals have a more important role than corticoste-
roids in its treatment and that of post-herpetic neuralgia (Thakur and Phillips
2012). Corticosteroids alone have been shown to decrease the acute pain associ-
ated with herpes zoster infections, but there is no long-term benefit, and they are
not recommended as standard therapy. Adding acyclovir (800 mg five times a day
for 21 days) to prednisone (60mg/day for 7 days, 30 mg/day for the next 7 days,
and 15 mg/day for the last 7 days), while leading to quicker resolution of neuritis,
return to uninterrupted sleep, return to usual daily activities, and cessation of
analgesics, does not prevent post-herpetic neuralgia.

Antivirals should be started within 72 hours after the patient first notices the
rash. Acyclovir (800mg, five times a day), valacyclovir (1000 mg, every 8 hours),
and famciclovir (500mg, every 8 hours) have comparable efficacy and safety
profiles. A meta-analysis found that acyclovir decreased post-herpetic neuralgia
prevalence (15 percent vs. 35 percent in controls), and in other studies, famciclovir
decreased its duration: 163 days in the placebo group versus 63 days in the treated
group (Thakur and Phillips 2012).

Oral corticosteroids have also been used to increase patients’ appetite and
sense of well-being, but results of controlled studies of their efficacy have been
conflicting. Increases in appetite in the short run (about one month) were con-
sistently noted. In some studies, improvement in the amount of food eaten and
patients’ sense of well-being or quality of life was also seen, but neither weight
nor survival time increased. The patients who showed the most improvement
were those with neuropathic pain. For selected patients with advanced cancer,
for whom appetite or sense of well-being is a significant issue, consider a course
of corticosteroids (as little as dexamethasone 2 or 4 mg daily may be helpful),
expecting at least a short-term benefit.

The limitation to using corticosteroids is the significant incidence of
corticosteroid-induced side effects. Many of these can be prevented and others
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readily managed, but some of the most serious ones occur unpredictably. The
corticosteroid-induced side effects and recommended treatments are described
below.

Gastrointestinal disorders. Corticosteroids alone probably do not cause ulcers.
Patients taking corticosteroids along with an NSAID (other than acetaminophen),
however, do have a higher incidence of ulcers than those taking the NSAID alone.
Therefore, consider prescribing a proton pump inhibitor (e.g., omeprazole, 20 mg/
day) for patients taking both corticosteroids and NSAIDs.

Candidiasis. One of the most common corticosteroid-induced side effects, es-
pecially in patients who are debilitated or otherwise immunocompromised, is oral
or esophageal candidiasis (thrush). These conditions can be distressing and may
seriously decrease your patient’s oral intake. It is therefore important to describe
carefully to the patient and his family the signs and symptoms of oral and esoph-
ageal candidal infections (the painful, burning red tongue and the esophageal
pain syndrome described below). They will then be able to call you promptly and
receive appropriate therapy should an infection develop.

If you plan a prolonged corticosteroid course, you might consider starting pro-
phylactic antifungal therapy with oral fluconazole (200mg on Day 1, followed by
100 mg/day). For patients expected to require only a short-term course of cortico-
steroids, consider oral prophylaxis with topical antifungals such as clotrimazole
troches (e.g., Mycelex) given three times a day. Patients will need to be monitored
for esophageal candidiasis, because topical antifungals like the troches or Nystatin
“swish and swallow” do not prevent it.

Esophagitis causes a distinctive pain syndrome. Even though the infection
usually involves only the lower esophagus, the pain can be experienced in the
mid- or even upper esophagus. You have probably experienced esophageal pain
if you have swallowed a fish bone that “got stuck” or have drunk a hot liquid too
quickly. As you may remember, a few seconds after you swallow, when the wave
of peristalsis passes the injured area, a severe pain occurs, usually making you gri-
mace. Patients with esophageal candidiasis will also grimace a few seconds after
swallowing, when they experience the pain. You can treat esophageal candidiasis
effectively with oral fluconazole (400 mg to load, then 200 mg per day for another
13 days); patients usually experience significant pain relief within 48 hours.

Mood changes. Corticosteroid-induced delirium is more common in people
with a previous psychiatric history, and high-dose corticosteroids should be
used with caution in such patients. For most patients, the mood changes are less
marked. In some, a euphoria occurs that can be quite enjoyable. The commonly
associated insomnia can be prevented by instructing the patient to take the cor-
ticosteroids before noon. Other patients develop a severe corticosteroid-induced
depression, which may respond to lowering the corticosteroid dose or to discon-
tinuing it altogether. Antidepressant drugs are not usually required.

Miscellaneous. Corticosteroid-induced glucose intolerance is usually easily
managed with insulin. For patients with impaired mental status, the visiting nurse
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or hospice team can be of great assistance in regulating and administering the
insulin doses. Prophylaxis for pneumocystis is needed for patients on prolonged
corticosteroid therapy (i.e., 4 weeks or more of 16-25 mg of prednisolone or 4 mg
or more dexamethasone equivalent per day) (Cooley et al. 2014).

Proximal muscle weakness can be quite disabling and refractory to therapy.
Home physical therapy or, for those who can tolerate it, hydrotherapy can pre-
serve some muscle function, but many patients will need assisting devices such as
lift chairs to keep them independent in their daily activities. Others may require
wheelchairs and support devices such as shower chairs.

Anticonvulsants. The anticonvulsants—gabapentin (e.g., Neurontin), pregaba-
lin (Lyrica), phenytoin (e.g., Dilantin), carbamazepine (e.g., Tegretol), lamotrigine
(Lamictal), topiramate (Topamax), and oxcarbazepine (Trileptal) (but not valproic
acid; Gill et al. 2011)—are important adjuvant agents for patients with neuropathic
pain that is burning, sharp, cutting, or like an electric shock (Table 7.8). The mecha-
nism by which these agents relieve this pain has not yet been determined. Most
of the efficacy data, other than data from studies on CIPN, come from studies on
patients without cancer who have neuropathic pain.

Gabapentin is the most commonly used agent. It has demonstrated efficacy
in patients with post-herpetic neuralgia and peripheral neuropathies resulting
from diabetes and is empirically used for patients with neuropathic pain of any
etiology, including spinal cord injury (Rekand, Merete Hagen, and Granning 2012).
In 2011, a new formulation of extended-release gabapentin was FDA approved for
post-herpetic neuralgia (Thomas and Farquhar-Smith 2011). To minimize seda-
tion, especially in older patients, use low doses initially and raise the dose every
3 to 4 days (or weekly in older patients) as tolerated. Start at 100 mg orally, three
times a day, or, for patients with difficulty sleeping, 100mg in the morning and
afternoon and 300 mg at bedtime. The dose for patients with renal insufficiency
is 100 to 200 mg twice a day. Give patients with renal failure who are undergoing
dialysis a 300-mg loading dose, and then 200 to 300mg after each dialysis. No
dose corrections are needed for hepatic failure. The minimal effective dose is usu-
ally 300mg orally, three times a day, but if the patient reports some pain relief,
the doses can be increased up to 3600 mg/day in divided doses to reduce the pain
further. Sedation and peripheral edema are the usual dose-limiting side effects,
but patients can also develop myoclonus. In 2020, the FDA required new warnings
about an increased risk of respiratory depression in patients taking gabapentin
who are also taking opioids or other CNS depressants, who have COPD, or who
are elderly. Gabapentin needs to be tapered if it is no longer needed or not effec-
tive. Sudden discontinuation can cause agitation, confusion, and even seizures
(Mersfelder and Nichols 2016).

Gabapentin is well absorbed at low doses, but its bioavailability falls signifi-
cantly at higher doses. The 100mg dose has 60 percent bioavailability, but the
1600 mg dose, only 27 percent. Pregabalin (Lyrica), however, is linearly absorbed
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at all doses, with 90 percent bioavailability and peak plasma concentration within
one hour if taken on an empty stomach. Pregabalin is FDA approved for use in pa-
tients with neuropathic pain. Importantly, if a patient has suboptimal effect from
gabapentin at 300 mg or more taken orally three times a day, pregabalin is likely to
be effective. For pregabalin to be covered by most insurance plans, you will need
to document that the patient has not responded to gabapentin.

Pregabalin has the same mechanism of action and side-effect profile as ga-
bapentin. If you are starting someone directly on pregabalin, begin at 50 mg
(p.o. t.i.d.). If the patient is already tolerant to gabapentin, the initial pregabalin
dose will depend on the gabapentin dose. For example, start someone taking
300mg (p.o. t.i.d.) of gabapentin at 50 mg (p.o. t.i.d.) of pregabalin; but start some-
one taking 1200 mg (p.o. t.i.d.) at 150 mg (p.o. t.i.d.; maximum dose is 200 mg
p.o. t.i.d.) (Attal, Cruccu, and Baron 2010; Gilron, Baron, and Jensen 2015). In 2020,
the FDA required new warnings about an increased risk of respiratory depression
in patients taking pregabalin who are also taking opioids or other CNS depres-
sants, who have COPD, or who are elderly.

Practice Points: Adjuvant Agents for Neuropathic Pain

+ Pregabalin is the most useful anticonvulsant for neuropathic pain. It is
well absorbed at all dose ranges and has the fewest side effects. Use
gabapentin first if the patient cannot afford pregabalin. If gabapentin is
ineffective, pregabalin may be effective; many insurers will cover its cost
for patients not responding to gabapentin.

+ Consider adding low-dose nortriptyline at bedtime to enhance pain
relief with minimal additional side effects.

+ Carbamazepine is best studied for tic douloureux-like pain but consider
giving phenytoin to achieve therapeutic levels rapidly.

If the pregabalin does not provide sufficient relief alone, try adding (in suc-
cession) lamotrigine (150 to 500 mg/day in two divided doses), topiramate (25 to
400mg/day in two divided doses), or oxcarbazepine (300 to 2400 mg/day in two
divided doses) to improve pain control. Other active agents include divalproex
(150 to 3000 mg/day in three divided doses) (Gill et al. 2011) or zonisamide (100 to
400mg/day in two divided doses).

For patients with lancinating, electric shock-like pain that does not respond to
any combination of these agents, discontinue the gabapentin or pregabalin and
try phenytoin (100 to 300 mg/day) or carbamazepine (100 to 1600 mg/day, in two
to four divided doses). Although carbamazepine has most often been shown to be
effective, as, for example, in trigeminal neuralgia (tic douloureux), consider begin-
ning with phenytoin. You can reach therapeutic levels of phenytoin within a day
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and complete a therapeutic trial in 1 or 2 weeks. If by that time the pain has not
improved, discontinue the phenytoin and begin carbamazepine, increasing doses
slowly (i.e., incrementally every week or two) until therapeutic levels are reached.
This may take as long as a month but may help selected patients.

These other anticonvulsants cause several side effects not found in patients
taking gabapentin or pregabalin, and patients on them require careful monitor-
ing. Patients taking phenytoin may develop ataxia, nausea, vomiting, or visual
problems if the dose exceeds the therapeutic range; they may also develop allergic
reactions involving the skin or liver. Carbamazepine causes hypotension in ambu-
latory patients if the dose is escalated too rapidly, and it can (rarely) cause severe
neutropenia. Lamotrigine commonly causes fatigue, dizziness, headache, rash,
mental status changes, blurred vision, nausea and vomiting, and, rarely, serious al-
lergic skin reactions and cytopenias and hepatic failure. Begin by giving 25 mg/day
orally for 2 weeks, increasing to 50 mg/day orally for 2 weeks and then to 100 mg/
day orally for 1 week, as tolerated. The maximum dose is 200 mg/day orally.

Topiramate commonly causes dizziness, somnolence, fatigue, mental status
changes, depression, and, rarely, kidney stones, acute angle-closure glaucoma,
oligohydrosis and hyperthermia, cytopenias, psychosis, and severe allergic skin
reactions. Begin topiramate doses at 25 to 50 mg/day orally and increase by 25 to
50mg/day each week. Doses above 400 mg are rarely more effective than lower
doses.

Oxcarbazepine commonly causes dizziness, somnolence, confusion, diplopia,
fatigue, nausea, vomiting, abdominal pain, abnormal gait, nystagmus, and, rarely,
severe allergic skin reactions, cytopenias, angioedema, and hyponatremia. Oxcar-
bazepine doses should begin at 300 mg orally twice a day and increase by 300mg
every 3 days as tolerated, to a maximum of 2400 mg/day orally.

Levetiracetam (Keppra) is particularly difficult for patients to tolerate, as it
commonly causes somnolence that does not remit with continued therapy. It also
commonly causes asthenia, dizziness, ataxia, agitation, anxiety, emotional lability,
behavior changes, and anemia. Begin at 500 mg orally every 12 hours, for 2 weeks,
and increase by 1000 mg/day every 2 weeks to a maximum of 3000 mg/day.

SNRIs. Unlike SSRIs, which have no pain-relieving activity, the SNRIs venla-
faxine (Effexor) (150-225mg/day) and duloxetine (Cymbalta) (60-120 mg/day) are
helpful for patients with neuropathic pain. Both are recommended (along with
gabapentin and pregabalin) as first-line therapy for patients with diabetic neurop-
athy (Attal, Cruccu, and Baron 2010). Venlafaxine may be helpful for patients re-
ceiving oxaliplatin, and duloxetine helps patients receiving either oxaliplatin or
paclitaxel. The SNRIs are not without side effects; common ones include gastro-
intestinal intolerance (dry mouth, nausea, constipation, diarrhea) as well as som-
nolence, dizziness, and increased sweating. Rarely, they are hepatotoxic.

Tricyclic antidepressants. TCAs are also effective as adjuvant analgesics for pa-
tients with neuropathic pain (see Table 7.8) (Guan, Tanaka, and Kawakami 2016),
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but their anticholinergic side effects (e.g., dry mouth, dry eyes, blurred vision,
constipation, hypotension, urinary retention, and sedation) limit their usefulness.
At doses far below those needed for an antidepressant effect, nortriptyline, which
has the least of these side effects, is well tolerated and effective. Combining TCAs
with other agents with anticholinergic activity, however (H2 blockers, e.g., cimeti-
dine; diphenhydramine, e.g., Benadryl; or hydroxyzine, e.g., Atarax, Vistaril), can
cause a cholinergic crisis, a life-threatening syndrome that includes high fevers
and delirium. (Anticholinergic crises and other causes of delirium are discussed
in Chapter 9.)

TCAs like nortriptyline add efficacy to therapy with gabapentin (and by infer-
ence, also pregabalin) (Attal, Cruccu, and Baron 2010; Gilron, Baron, and Jensen
2015). Neuropathic pain is often worse at night, so give the nortriptyline at bed-
time, starting at 10 mg orally. At these doses, the TCAs are safe to give to patients
with renal or hepatic insufficiency.

To avoid misunderstandings, before a patient begins taking an adjuvant anti-
depressant, ensure he understands that just because you're using an antidepres-
sant to treat his pain, you don't think the pain is “all in his mind.”

Baclofen. This GABA (gamma-aminobutyric acid) antagonist acts primarily at
the spinal cord level and is normally used to relax spastic limbs of patients with
CNS disease. It is also useful for cancer patients who have developed spasticity
after spinal cord injury. Baclofen relieves trigeminal neuralgia pain and so may
help those patients with cancer of the head and neck who develop a neuropathic
pain syndrome similar to that of trigeminal neuralgia.

Baclofen is usually given orally, three times a day, but it can be given intrathe-
cally if necessary. Oral doses begin at 5mg three times daily and are escalated every
three days by 5mg at each dose to a target of 40 to 80 mg/day. This gradual dose
increase minimizes the drowsiness, dizziness, hypotension, nausea, and confusion
that the drug can induce. It should be used cautiously in patients with severe liver
failure or end-stage kidney disease, where doses should not exceed 5 mg daily. If
the patient needs to discontinue baclofen, taper it gradually to prevent the patient
from developing psychiatric disorders, hallucinations, or seizures.

NK-1 receptor antagonists. NK-1 receptors are activated by substance P, which
is released by efferent neurons into the spinal lamina, where it transmits the pain
signal by binding NK-1 receptors there. NK-1 receptor antagonists, like aprepitant
or fosaprepitant, are therefore potential adjuvant analgesics for neuropathic pain.
Fosaprepitant has been effective in relieving nociceptive and neuropathic pain,
in patients with sickle cell disease and severe dermatomyositis associated with
ovarian cancer (Dulin et al. 2017).

Alpha-2-adrenergic agonists: clonidine and dexmedetomidine. Clonidine, usually
used to treat hypertension, is also able to relieve pain and will prevent opioid
withdrawal in patients who must discontinue opioids following development of
opioid bowel syndrome. Used either transdermally or in intrathecal infusions,
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clonidine is also helpful in some patients with postoperative pain, post-herpetic
neuralgia, and other types of neuropathic pain.

Dexmedetomidine. Dexmedetomidine is usually used in the ICU or in periop-
erative settings. It produces pain relief and sedation without inducing respira-
tory depression, but it can induce hypotension and bradycardia (Roberts et al.
2011). We and others have used dexmedetomidine for patients outside an ICU
setting who have refractory pain, opioid-induced hyperalgesia, and/or delirium
who would otherwise need palliative sedation to achieve comfort at the end of
life (Mupamombe, Luczkiewicz, and Kerr 2019; Hofherr, Abrahm, and Rickerson
2020). Patients have chosen to be DNR/I and to focus on comfort measures. No
monitoring is needed, but they are cared for by an expert palliative care team on
a hospital unit with expert nursing staff. On these infusions they remain comfort-
able, alert, and interactive until their last days.

Cannabinoids. Data on the efficacy of cannabinoids for cancer patients with
neuropathic pain are limited, but cannabinoids are recommended for refrac-
tory pain in patients with multiple sclerosis or HIV peripheral neuropathy (Attal,
Cruccu, and Baron 2010). In two randomized controlled studies, smoked cannabis
relieved the pain of HIV neuropathy (Abrams et al. 2007; Ellis et al. 2009).

Practice Point: Potential Uses of Cannabinoids
for Neuropathic Cancer Pain

+ Reverses NMDA blockade of opioid efficacy and allows lower opioid doses for
pain control.

+ Reverses opioid-induced hyperalgesia.

- Decreases pain and spasticity (only studied in patients with multiple sclerosis).

+ Adjuvant for neuropathic pain or refractory pain syndromes.

(Hill 2015; Nugent et al. 2017; Paice et al. 2016; Strouse 2016; Whiting et al. 2015)

Cannabinoids may be useful in (1) reversing opioid-induced hyperalgesia and
NMDA blockade; (2) allowing lower opioid doses with maintenance of pain con-
trol; (3) treating chronic pain and spasticity; and (4) treating patients with chronic
neuropathic pain (but cancer patients were not studied) (Hill 2015; Nugent et al.
2017; Strouse 2016; Whiting et al. 2015). The ASCO guideline for treating cancer
patients with chronic pain describes cannabinoids as “worthy of consideration”
as an adjuvant for neuropathic pain or chronic refractory pain syndromes (Paice
et al. 2016).

Nabiximols have been shown in several placebo-controlled trials to be as ef-
fective as codeine (Johnson et al. 2010; Portenoy et al. 2012), but an oral mucosal
cannabinoid extract was not effective in patients with pain from CIPN (Lynch,
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Cesar-Rittenberg, and Hohmann 2014). The cannabinoid extract tetrahydrocan-
nabinol:cannabidiol (THC:CBD) spray was an effective adjuvant in decreasing pain
compared with placebo or THC spray in patients with advanced cancer and mod-
erate to severe levels of cancer pain on chronic opioid therapy. As of 2021, it was
approved only in Canada. Other trials have not shown overall efficacy of nabixi-
mols versus placebo, except in a subgroup of younger patients living in the United
States (Steele, Arneson, and Zylla 2019). There are no randomized controlled trials
of CBD-alone products for pain management (Miicke et al. 2018), though patients
anecdotally report that the oil is helpful for neuropathic pain.

In general, among patients using cannabinoids for chronic pain, CBD does not
cause side effects, but THC causes intoxication, somnolence, and cognitive im-
pairment (Nugent et al. 2017). Increasing the concentration of CBD may mitigate
some psychoactive effects of THC alone. Cancer patients using cannabinoids have
cognitive side effects, with deterioration in memory and concentration (Steele,
Arneson, and Zylla 2019). In patients without cancer, additional risks identified by
the National Academies of Sciences, Engineering and Medicine (2017) included in-
creased motor vehicle crashes, smaller birth-weight children, increased develop-
ment of psychosis, and exacerbation of respiratory symptoms (presumably from
inhaled cannabis).

Some of the risks vary by the route the cannabis is used. People using oral
cannabis more often had psychoses, intoxication, and cardiovascular symptoms
(including acute coronary syndromes and myocardial infractions), while those
using inhaled cannabis more often had the respiratory side effects and cannabi-
noid hyperemesis syndrome (Monte et al. 2019), discussed in Chapter 10.

Patients using marijuana had no increased risk of lung cancer. And it is safe
to take opioids when using cannabis. In fact, there are fewer opioid overdose
deaths in states that have legalized marijuana (Steele, Arneson, and Zylla 2019).
As of January 2022, the FDA still considered cannabis a schedule I drug; the U.S.
government considers the use of medical marijuana illegal, so it cannot be used
by patients in facilities that receive federal funding, even if they bring their own
products.

Ketamine. Ketamine is a pure NMDA antagonist that is typically used as an
anesthetic but can be helpful in the perioperative setting for patients with sickle
cell disease or cancer who are opioid tolerant, and for selected patients with neu-
ropathic pain that is resistant to the combinations of agents discussed above. Ket-
amine is particularly helpful for patients with central sensitization who cannot get
pain relief without sedation and who wish to be awake. Patients who are taking
ketamine describe being “dissociated” from their pain. They know it’s there, but
it's not theirs. Unfortunately, they can also be more generally dissociated, and for
some this can be frightening, as can the strange dreams and even daytime halluci-
nations that sometimes occur. Benzodiazepines (e.g., lorazepam, 1 mg), rather than
neuroleptics, are effective in reversing these side effects (Mercadante et al. 2000).
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Practice Points: Ketamine for Refractory Pain

1. Inform patients that they are likely to experience a “dreamlike” state.
2. Give a ketamine bolus of 0.1 to 0.2mg/kg IV or 0.5 mg/kg SQ, monitoring vital
signs, or start a continuous infusion of 0.02-0.05 mg/kg/hr.

3. If there is no change in the pain, double the bolus dose of ketamine at 15 minutes
(for IV dosing) or 45 minutes (for SQ dosing). If using a continuous infusion,
increase the infusion rate by 100 percent every 4-6 hours if needed.

4. Repeat step 3 (doubling of dose) until pain relief is achieved, and then begin
a continuous IV or SQ drip to deliver the equivalent amount. For example,
a patient who required a total of 12 mg of ketamine in 60 minutes should be
started on a drip of 12mg/hr. Increase the drip as needed and tolerated.

5. If a decrease in opioid dose is desirable because of opioid side effects
(e.g., myoclonic jerks), decrease the opioid dose initially by 50 percent when
the ketamine drip is begun, and halve again every 24 hours as tolerated.

6. Excess salivation may require additional therapy with scopolamine
(Transderm Scop), hyoscyamine (e.g., Levsin), or glycopyrrolate.

(Adapted from Moryl, Coyle, and Foley 2008)

Two randomized controlled trials, methodologically sound, found that ket-
amine (intrathecal [Yang, Wong, and Chang 1996] or IV [Mercadante et al. 2000])
allowed a reduction in the use of morphine and produced a significant improve-
ment in pain control for patients with neuropathic cancer pain (Bell, Eccleston,
and Kalso 2017). Ketamine is particularly useful as a bridging agent, to provide
pain relief for a few days when rotating a patient to methadone or treating a
patient with opioid neurotoxicity (Moryl, Coyle, and Foley 2008). Although these
data, case series, and open-label studies support its use, recent reviews conclude,
“Current evidence is insufficient to assess the benefits and harms of ketamine
as an adjunct to opioids for the relief of cancer pain” (Bell, Eccleston, and Kalso
2017, p. 2).

Ketamine has been successfully converted to the oral route, but dosing is af-
fected by poor oral bioavailability (Peltoniemi et al. 2016). Bioavailability is 45 per-
cent, however, when it is given by the nasal route. Esketamine spray has been
approved for depression (as discussed in Chapter 9). Nasal ketamine may also be
helpful as a prophylactic (e.g., for dressing changes) or rescue pain reliever, but
doses needed are not well defined (Peltoniemi et al. 2016).

Intravenous lidocaine infusion. Intravenous lidocaine is a rarely used but effec-
tive neuropathic pain adjuvant. It can also be used with bolus dosing (e.g. 100-150
mg or a maximum of 3 mg/kg/dose up to twice a day) for patients with severe
pain from wound dressing changes that are not responding to pain medications
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or ketamine (or in whom ketamine is contraindicated) (Kintzel, Knol, and Roe
2019). The pain relief, interestingly enough, may last well beyond the infusion
itself (Kintzel, Knol, and Roe 2019).

Ferrini (2000) reported on the experience of the San Diego Hospice with pro-
longed lidocaine infusions for hospice patients with intractable pain. The infusion
was initiated in the inpatient hospice unit, titrated down to the lowest effective
dose, and then continued in the patients’ homes. Ferrini and Paice (2004) provide
a protocol for initiating and monitoring the infusions as well.

The protocol called for starting with a 1 to 3 mg/kg intravenous loading bolus
of lidocaine over 20 to 30 minutes (with careful supervision by a physician, regis-
tered nurse, or nurse practitioner), recording of vital signs every 15 minutes, and
assessment of pain and side effects. If the bolus was effective, the infusion of an
8 mg/ml lidocaine solution was begun at a rate of 0.5 to 2mg/kg/hr, with a range
of 10 to 80 mg/hr. Ferrini urges caution in using lidocaine for patients with severe
hepatic insufficiency or heart failure, but low doses may be tolerable and effective.
You can give the lidocaine subcutaneously, but prolonged subcutaneous infusions
may result in erythema and induration of the infusion site.

In Ferrini’s 2000 study, lidocaine serum levels were tested in the first 24 to 72
hours and were not drawn again unless there were dose escalations or toxic side
effects. Adverse effects such as lightheadedness, perioral numbness, a metallic
taste in the mouth, tinnitus, and blurry vision occurred within the therapeutic
range of lidocaine, which is a serum range of 2 to 6 pg/ml. When this range is ex-
ceeded, patients can develop hallucinations, dissociation, myoclonus, and hypo-
tension (at approx. 8 ug/ml). Stop the infusion immediately if any of these occur,
monitor the airway, and for the psychiatric side effects, consider adding a ben-
zodiazepine or a fast-acting barbiturate if benzodiazepines are contraindicated.
With higher blood levels of lidocaine, seizures, coma, and respiratory or cardiac
arrest may occur.

Adjuvant Treatments for Bone Pain

Bone metastases cause both neuropathic and somatic pain, and there is usually
an inflammatory component mediated by synthesis of prostaglandins and other
cytokines. NSAIDs, corticosteroids (see Tables 7.1 and 7.8), bisphosphonates, and
RANK-L inhibitors (Fournier et al. 2010; Van Poznak et al. 2011, von Moos and Skacel
2012) can therefore serve as important pharmacologic adjuvants to opioids for pa-
tients with bone pain (Table 7.9). Vertebroplasty/kyphoplasty can relieve the pain
associated with vertebral compression fractures. Radiofrequency ablation also can
relieve metastatic bone pain. External beam radiation is the longest-lasting pallia-
tive treatment for bone pain, and radiopharmaceuticals (e.g., radium-223 chloride
[Alpharadin], samarium-153, and the older agent strontium chloride 89; Paes et al.
2011) enhance its effectiveness and are also effective used alone.
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Bisphosphonates. These drugs inhibit osteoclast activity and can provide im-
mediate relief of pain due to bony metastases or bone lesions of multiple my-
eloma. ASCO recommends using either pamidronate (Aredia) (60 to 90 mg IV over
no less than 2 hours), or zoledronic acid (Zometa) (4 mg IV over 15 minutes) (Van
Poznak et al. 2011). Both can be given to patients with hepatic failure, but denos-
umab (see below) is a better choice for patients with renal insufficiency. Both have
been shown to decrease pain or the need for pain-relieving medications. If the
pain returns, repeat doses 3 to 4 weeks apart are often effective. Both drugs have
the added benefit of slowing the growth of some tumor metastases and, when
given monthly, of preventing fractures from lytic bone metastases in patients with
myeloma and breast cancer (von Moos et al. 2013; Stark Toller et al. 2019).

Both cause similar adverse effects. Both can cause an acute phase reaction,
which includes a pain flare, fever, and aches in the joints. This acute phase re-
action and renal toxicity are more frequent with zoledronic acid. Renal function
should be monitored in patients who have baseline impairment or are at high risk
for dehydration.

Both bisphosphonates and the RANK-L inhibitor discussed below cause hypo-
calcemia in vitamin D-deficient patients and an increased risk of subtrochanteric
hip fracture and of osteonecrosis of the jaw (Fournier et al. 2010; Stark Toller et al.
2019). Patients with osteonecrosis from medication who were given teriparatide
(recombinant human parathyroid hormone 1-34) therapy along with standard
calcium and vitamin D replacement showed a greater rate of resolution of the
osteonecrosis and reduced bony defects compared with patients receiving only
standard calcium and vitamin D supplements (Sim et al. 2020). Teriparatide is
contraindicated, however, in patients who have had previous skeletal radiation or
bone malignancies, as there may be an increased risk of osteosarcoma (Ripamonti
and Napoli 2020).

Vitamin D deficiency is very prevalent in the United States and in cancer pa-
tients. As many as 33 percent of the U.S. population and 20 percent of cancer
patients are deficient (i.e., had 25(OH)D levels of <20 ng/ml). An additional 30 per-
cent have levels that are inadequate for bone health (between 20 and 30 ng/ml).
More than 75 percent of adults over 65 who live in the community are deficient!
In addition to age, risk factors include having dark skin, osteoporosis or osteope-
nia, avoiding sun exposure, usually wearing a veil, living in a very polluted envi-
ronment, or having Crohn’s disease (DeMille et al. 2014). Patients with breast or
prostate cancer who are or will receive antineoplastic procedures that will lead to
hypogonadism are also at increased risk. Before starting a bisphosphonate or a
RANK-L inhibitor, therefore, testing for vitamin D levels and replacement therapy
should be strongly considered in these high-risk patients to avoid symptomatic
and even dangerous hypocalcemia.

RANK-L inhibitors. Denosumab is a monoclonal antibody that, by inhibiting
the ability of the RANK ligand (produced by osteoblasts) to bind to RANK on the
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surface of osteoclasts and osteoclast precursors, prevents osteoclast maturation,
activation, and bone resorption. Denosumab (given as 120 mg subcutaneously
every 4 weeks) therefore prevents skeletal-related complications and hypercal-
cemia as well as lessening bone pain in patients with breast cancer metastatic to
bone. In fact, it can cause a hypocalcemia more profound than that caused by the
bisphosphonates; high-risk patients (as described above) should be screened for
vitamin D deficiency before receiving it.

Denosumab causes an acute phase reaction less often than zoledronic acid
and does not impair renal function. When denosumab was compared with zole-
dronic acid in a large randomized study of patients with metastatic bone disease
from breast cancer (von Moos et al. 2013), fewer patients receiving denosumab
had “meaningful worsening” of their pain (defined by the authors as a greater
than 2-point increase from baseline). Denosumab delayed by almost 4 months the
worsening of pain from no/mild pain to moderate/severe in those whose pain did
worsen, and fewer patients on denosumab had increased pain.

Vertebroplasty/kyphoplasty. Pain from benign or malignant compression frac-
tures can be very difficult to treat, especially in older patients who develop con-
fusion and marked worsening of constipation while using the opioid doses they
need, even when they are taking NSAID adjuvants. For selected patients (those
with very localized intense pain from a new or progressing fracture), vertebro-
plasty or kyphoplasty may be the answer. In both procedures, bone “cement”
(polymethylmethacrylate + antibiotics + an opacification agent) is injected under
fluoroscopic guidance into the collapsed vertebra to stabilize it; in kyphoplasty,
the endplates of the vertebral body are elevated by inflatable bone tamps before
the cement is injected. Both procedures can be done in the outpatient setting by
an interventional radiologist, a neurosurgeon, or an orthopedic surgeon.

A 2016 systemic review by Health Quality Ontario found that cancer patients
who received either kyphoplasty or vertebroplasty for cancer-related vertebral
compression fractures had rapidly reduced pain, along with significant reductions
in fracture-related disability and the need for opioids, compared with patients who
received usual care (Health Quality Ontario 2016). Patients with malignancies are
most often also treated with radiation, so it is difficult to assess the long-term con-
tribution of the vertebroplasty, but the review and case reports indicate pain relief
within 48 hours that is most likely due to the procedure (Jensen and Kallmes 2002).

The mechanism of the relief is not clear, although some authors have postu-
lated that the injection of the cement causes destruction of nerve endings in the
local tissue or necrosis of the tumor (Jensen and Kallmes 2002). Extravasation of
the cement is usually asymptomatic but can rarely cause marked increase in pain
that can last for days, as well as damage to the spinal cord or nerve roots from
heat or pressure.

Radiofrequency ablation. Radiofrequency ablation (inducing coagulation ne-
crosis by heating tissues to approximately 100°C) has been used to ablate focal
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tumors. This technique is now being used to treat painful focal tumors in bone,
skin, or viscera (Gennaro et al. 2019; Goetz et al. 2004; Rosenthal and Callstrom
2012).

External beam radiation. External beam radiation is an important palliative tool
for treating localized bone metastases (Shiloh and Krishnan 2018). It provides pain
relief for 50 percent of patients within 2 weeks after completing radiation and for
more than 75 percent of patients within 2 additional (4 total) weeks, and the relief
usually lasts about 3 months. Palliative radiation given in a single large fraction
is optimal for patients whose survival is expected to be 6 months or less. A single
fraction produces pain relief just as fast and for just as long as the more con-
ventional treatments involving ten fractions (Shiloh and Krishnan 2018). Longer
fractionation schedules are recommended for patients with better prognoses
(e.g., patients with metastatic breast cancer), because tumor recurrence requiring
repeat radiation is more common after single fraction, and because the bones heal
better after multiple fractions.

Stereotactic body radiation therapy (SBRT). SBRT is given to patients who need a
higher dose of radiation, for example to the spinal cord, focused to avoid normal
tissue. Patients who have a recurrence after external beam radiation therapy
(EBRT) can therefore be retreated safely with SBRT, with local control of the tumor
as high as 80-90 percent a year later (Shiloh and Krishnan 2018). Even patients
whose tumors are relatively resistant to radiation, such as melanoma or renal cell
cancers, respond well to SBRT, with local control rates in the 90 percent range.
SBRT may also be superior to EBRT for patients with metastases to the spinal
vertebrae (Sahgal et al 2020). A phase IIl randomized trial showed that more than
twice as many patients treated with SBRT had complete reduction in pain last-
ing 6 months (32 percent) compared with patients receiving EBRT (16 percent)
(p = .004). If other studies confirm this finding, it may be practice changing for
patients with good performance status (ECOG 0-2). Something to watch for.

Radiopharmaceuticals. Systemic radiopharmaceuticals, such as the alpha emit-
ter radium-223 chloride (Alpharadin) (Cheetham and Petrylak 2012), and the beta
emitters strontium chloride 89 and samarium-153 lexidronam (Paes et al. 2011),
are used for patients with diffuse bony metastases, even though studies include
only patients with metastatic prostate cancer (Shiloh and Krishnan 2018).

The newest agent, radium-223 chloride (Alpharadin), utilizes an alpha particle
bound to a calcium analogue that self-targets to bone metastases. It causes less
marrow toxicity than the beta emitters discussed below because the range of the
alpha particles is only a 2- to 10-cell diameter. Alpha particles can therefore de-
stroy the metastasis with relative sparing of normal marrow cells. The largest ran-
domized controlled multicenter phase III trial (vs. placebo) showed no increased
adverse events in the treatment arm, along with an improvement in survival (OS
14.0 vs. 11.2 months, 2-sided p value = .0022), 30 percent decreased risk of death,
and increased quality of life (Parker et al. 2013).
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Practice Points: Treating Patients with Bone Pain

For patients over 60 years old or with congestive heart failure, renal disease,
asthma, or a history of gastrointestinal bleeding, the risks of NSAIDs (used as
opioid adjuvants for bone pain) probably exceed the benefit.

Bisphosphonates: Give zoledronic acid (Zometa) or pamidronate (Aredia) for
pain due to bone metastases. Both can also decrease pathologic fractures in
patients with metastatic breast cancer or multiple myeloma.

RANK-L inhibitors: RANK-L inhibitors (e.g., denosumab) are equally or more
effective for pain from bone metastases but can cause severe hypocalcemia in
patients with deficiencies of vitamin D. Such patients will require repletion of
both vitamin D and calcium.

Use pamidronate or denosumab for patients with renal insufficiency.

Vertebroplasty and kyphoplasty can relieve the pain associated with vertebral
compression fractures caused by either osteoporosis or cancer.

Radiofrequency ablation and external beam radiation are designed for patients
with few painful bony metastases.

For patients with refractory diffuse bone metastases causing pain, who are no
longer candidates for chemotherapy, which can cause cytopenias, consider
referring the patient to a nuclear medicine specialist for a systemic radio-
pharmaceutical: either a beta-emitter (e.g., samarium-153 lexidronam) or an
alpha emitter (e.g., Alpharadin).

The beta-particle emitters localize in osteoblastic metastases. They provide
pain relief in about 60 to 80 percent of patients. Pain relief usually begins within
1 to 2 weeks and is maintained for more than 6 months in patients with breast
or prostate cancer. Strontium chloride 89 can prolong the pain relief induced by
EBRT, but patients who receive both are more likely to have serious thrombocyto-
penia (~20 percent) and leukopenia (~10 percent ) than patients who receive only
EBRT (Shiloh and Krishnan 2018).

Strontium-89 is chemically similar to calcium and is deposited in bone prefer-
entially to calcium. It may therefore exacerbate hypercalcemia and should not be
given to hypercalcemic patients. Strontium chloride 89 is given by slow intrave-
nous push in the outpatient setting by a nuclear medicine physician. For 48 hours
after the injection, patients should flush twice after using a toilet and should avoid
using urinals and bedpans if possible. Families should be cautioned to wear dis-
posable gloves while handling any items contaminated with the patient’s urine,
feces, or blood. Patients and families should also be warned that 5 to 10 percent
of patients will suffer a “flare” (i.e., an increase in bone pain) 2 to 3 days after the
injection, which will remit in 7 to 10 days; flares occur more often in patients with
breast cancer than in those with prostate cancer. Corticosteroids or NSAIDs may
relieve the pain.
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Pregnancy and breastfeeding are the only two absolute contraindications to
use of strontium-89, and patients should be cautioned not to get pregnant for 6 to
12 months after the injection. Patients with a GFR of less than 30 ml/min should
not be treated because of the risk of prolonged myelosuppression, but those with
clearances between 30 and 50 ml/min can be given a 50 percent dose reduction.
Myelosuppression occurs in most patients. Strontium chloride 89 is therefore
contraindicated for patients with hemoglobin less than 9mg/dL, platelet counts
of less than 100,000/mm?, or absolute leukocyte counts of less than 3500/mm?
(Paes et al. 2011).

Since samarium-153 lexidronam is also excreted intact in the urine, patients
and families should exercise the same precautions as they would if the patient
had received strontium, but the excretion is complete within 12 hours. The same
contraindications to therapy described for strontium apply to samarium-153.

Hemibody radiation. This can relieve pain in the lower spine, pelvis, and femora
in as many as 80 percent of patients with bony metastases from prostate, lung, or
breast cancer, with 30 percent obtaining complete relief. The relief begins as early
as 48 hours after treatment and can last as long as 6 months. Patients can develop
slightly lowered blood counts and mild diarrhea (Pal et al. 2014). Antiemetics (e.g.,
a 5HT3 inhibitor) are needed before and for 2-3 days following treatment.

Skeletal Muscle Relaxants

Skeletal muscle relaxants include agents such as baclofen, diazepam, tizanidine,
and dantrolene, which are used for spasticity, and carisoprodol (e.g., Soma),
metaxolone (Skelaxin), chlorzoxazone (e.g., Parafon Forte DSC), cyclobenzaprine
HCI (e.g., Flexeril), methocarbamol (e.g., Robaxin), and orphenadrine citrate (e.g.,
Norflex, Norgesic), which are skeletal muscle relaxants (Hardek and Pruskowski
2017). Only baclofen is FDA approved for spasticity. Used alone, they are no more
effective than NSAIDs, but they do add to the efficacy of NSAIDs for patients with
acute muscle injury and spasm. Carisoprodol, orphenadrine, and methocarbamol
are available in preparations that include aspirin.

Skeletal muscle relaxants are not as effective for patients with chronic non-
malignant pain as for those with acute pain, and they have not been studied in pa-
tients with cancer pain. Because they are metabolized by the liver and excreted by
the kidneys, skeletal muscle relaxants are relatively contraindicated for patients
with renal or hepatic dysfunction. In addition, they have the potential for abuse,
and patients who stop them suddenly may experience a withdrawal syndrome.

Muscle relaxants cause significant side effects. Drowsiness is especially prob-
lematic and is likely to limit their use in someone receiving other sedating agents
such as opioids. They can also cause dizziness, headaches, blurry vision, agita-
tion, confusion, hallucinations, and convulsions. More rarely, patients have de-
veloped abdominal pain, nausea, vomiting, or anorexia when taking these drugs.
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Cyclobenzaprine HCI is related chemically to tricyclic antidepressants, and or-
phenadrine citrate is related to diphenhydramine; they share the anticholinergic
and antihistaminic side effects of these agents.

For cancer patients who develop an acute muscle injury or muscle spasm and
who do not need opioid analgesics, a combination NSAID /skeletal muscle relax-
ant may be beneficial. Because of the serious side effects they can induce, do not
prescribe them for prolonged periods.

A benzodiazepine such as diazepam (e.g., Valium), which is FDA approved for
spasticity, can help cancer patients who have muscle spasms, even those induced
by spinal cord injury, but it is no more effective than the other skeletal muscle
relaxants or baclofen. The side effects of this long-acting agent limit its usefulness,
especially for patients who require concomitant opioid therapy. Patients who have
been using diazepam chronically for an anxiety or seizure disorder are likely to
tolerate the combination of an opioid and the diazepam. Other patients are likely
to develop intolerable somnolence.

Smooth Muscle Relaxants

Pain arising from the smooth muscle of the gastrointestinal tract is due to either
stretching, as is experienced during a bowel obstruction, or intense contractions.
Contractions can cause cramping, and if the contraction moves through an area
of injured mucosa, such as would occur in esophagitis or in radiation injury to the
rectal area, the pain can be intense. Such pain is intermittent and often difficult to
control with basal opioids because a basal dose adequate to control the pain at its
height causes unacceptable sedation between painful episodes. Patients receiv-
ing opioids for another cause of pain, who are opioid tolerant, however, may get
significant immediate pain relief from any of the various forms of transmucosal
fentanyl (oral tablet, film, or nasal spray). The onset of pain relief in about 5 min-
utes and the disappearance of opioid effect in about an hour make this form of
opioid delivery particularly helpful for these patients.

Another approach is to relax the smooth muscle. Calcium channel blockers
like nifedipine, gabapentin, or pregabalin can be helpful as can baclofen. In pa-
tients with adequate blood pressure, nitroglycerin can relieve esophageal spasm.
Anticholinergic agents also relax gut smooth muscle. Dicyclomine (e.g., Bentyl)
(10-20mg p.o. up to t.i.d. p.rn.) has minimal other anticholinergic side effects and
is often effective.

Local therapies are also effective. Belladonna and opium suppositories (B&O
suppositories) provide significant relief for patients with bladder or rectal spasm.
Patients can use 30 or 60mg up to four times a day. Other commonly used effec-
tive agents include oral anticholinergics, such as oxybutynin 5 to 15 mg p.o. t.i.d.
or ER daily; trospium 20 mg p.o. b.i.d. (e.g., Sanctura) or one 60 mg XR capsule (e.g.,
Sanctura XR); and phenazopyridine, which is often used with the anticholinergic.
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Itis given at 100-200 mg p.o. t.i.d. p.rn. and may stain clothing orange (De, Gomery,
and Rosenberg 2017). For those with rectal spasm, it may be necessary to pretreat
the rectal area with a lidocaine or hydrocortisone cream (e.g., Anusol) to enable
the patient to tolerate insertion of the suppository. Refer refractory patients with
rectal pain to an anesthesia pain specialist for consideration of a block of the gan-
glion impar (discussed later in this chapter).

ANESTHETIC METHODS OF PAIN RELIEF

Anesthetics and anesthetic pain techniques play a select but valuable role in re-
lieving neuropathic pain for certain cancer patients. Anesthetics are available in
topical and oral formulations as well as the parenteral forms that are needed to
numb or ablate peripheral or spinal somatic or autonomic nerves, or to block
transmissions from the spinal cord.

Blocks may be used as initial therapy for patients with post-thoracotomy syn-
drome, acute pain from herpes zoster (neural blockade alone), post-herpetic neu-
ralgia, or pain from pancreatic cancer. For other neuropathic pain syndromes,
parenteral anesthetic agents are indicated when the patient’s pain has not been
satisfactorily relieved by combinations of oral or transdermal opioids, adjuvant
agents, and topical or oral anesthetics. They are delivered by anesthesia pain spe-
cialists who practice in freestanding and hospital-based pain clinics. These physi-
cians are often leaders of multidisciplinary teams involved in research, education,
and clinical care of patients with neuropathic pain. Anesthesia pain specialists
can markedly improve the quality of life of the patients they treat (Careskey and
Narang 2018; Narang, Weisheipl, and Ross 2016).

What follows is an overview of the techniques they use and a description of
the types of patients they can help. As I am not an anesthesia pain specialist, I do
not feel qualified to describe the techniques themselves in detail, but references
are provided in the online bibliography.

Topical Anesthetics

Topical anesthetics are of limited general utility in cancer patients with pain, but
they can be helpful in selected instances (Table 7.10). The usual preparations for
cancer patients include a combination of lidocaine and prilocaine (EMLA), lido-
caine alone (e.g., ELA-Max), and capsaicin (Kumar, Chawla, and Goyal 2015).

EMLA. This cream includes a mixture of two anesthetics, lidocaine 2.5 per-
cent and prilocaine 2.5 percent. It anesthetizes the skin to a depth of about one-
quarter inch (5mm) and is used, for example, before accessing a subcutaneous
port, placing a PICC, or doing a lumbar puncture, bone marrow aspiration, or
biopsy. The majority of studies have taken place in children, but adults may also
benefit from its use.
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An hour to 90 minutes before the planned procedure, the nurse, the patient, or
a family member places a mound of EMLA cream over the area to be anesthetized,
using about half of a 5-g tube. Being careful to maintain a thick layer of cream,
the person applying it covers the mound with a semipermeable dressing such as
Opsite or Tegaderm. Immediately before the procedure, the dressing and cream
are removed, and the area is prepared as usual. The skin anesthesia will remain
for up to 4 hours.

Side effects of EMLA are minimal. The prilocaine in the anesthetic mixture
can cause increases in methemoglobin, but when EMLA is used as recommended,
methemoglobinemia has not been a problem, even in children as young as 3
months old. The only other consistent findings are changes of skin color to red or
white; this rarely lasts longer than 4 hours.

Lidocaine gel, ointment, or patch. More than 25 years ago, topical lidocaine gel
(5 percent) was first shown to be more effective than placebo in relieving pain
in a double-blind controlled trial in patients with post-herpetic neuralgia (Row-
botham, Davies, and Fields 1995). Lidocaine ointment (5 percent and 10 percent) is
also available and can be used along with capsaicin for post-herpetic neuralgia or
alone for peripheral sensory neuropathy. ELA-Max, a cream containing 4 percent
lidocaine, is now available over-the-counter as an alternative to EMLA cream.
Because it does not contain prilocaine, there is no risk of methemoglobinemia.

Lidocaine patches (e.g., Lidoderm) are lidocaine-impregnated dressings that
adhere to the skin and deliver anesthesia to the skin surface. The patch is FDA
approved for use in post-herpetic neuralgia and has been reported to be effective
in patients with other chronic neuropathic pain syndromes, such as diabetic neu-
ropathy and post-mastectomy and post-thoracotomy pain.

Lidocaine patches can be placed on skin that is so hyperesthetic that even
the touch of clothing is uncomfortable. Hyperesthesia can occur in patients with
post-herpetic neuralgia or in those with nerve injury from surgery (e.g., post-
thoracotomy, post-mastectomy, post-port placement) or from tumor invasion
of either peripheral nerves or dorsal root ganglia. The patches should be applied
to intact skin for up to 12 consecutive hours a day and can be cut to size or to
surround an infusion port. As many as four patches can be used concurrently.
Systemic concentrations of lidocaine do not reach a level at which they would
affect cardiac function. Lidocaine patches should not be used where the skin is
broken or over skin directly in the radiation port when the patient is receiving
radiation therapy.

Capsaicin. Capsaicin cream (0.025 percent, 0.075 percent) (e.g., Zostrix,
Capzacin-P) has been approved by the FDA for arthritis pain, for postsurgical neu-
ropathic pain, and for treatment of post-herpetic neuralgia, where it can be used
along with gabapentin or pregabalin (Haanp&é and Treede 2012). It is also a useful
addition to NSAIDs for patients with pain from bony metastases.

Capsaicin provides analgesia by depleting substance P, a peptide that is an
important transmitter of nerve impulses from peripheral nerves to the spinal
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cord. Capsaicin is found in the seeds of hot peppers and is what causes the in-
tense burning and numbness you've experienced if you've made the mistake of
eating one!

Unfortunately, capsaicin cream is expensive, and it usually provides only par-
tial pain relief, being effective in about half the patients with post-mastectomy
and other postsurgical neuropathic pains who were surveyed, and in up to one-
third of patients with post-herpetic neuralgia. Repeated applications (four times
a day) for at least 4 weeks are needed. Adhesive skin patches delivering 0.025
percent capsaicin can be used but have not been tested for this indication.

Further, capsaicin’s utility in relieving neuropathic pain is limited by the signif-
icant burning it causes in the skin where it is applied. Patients with post-herpetic
neuralgia experience more discomfort using the cream than those with post-
mastectomy pain, but it occurs in both populations and was the most common
reason patients stopped using capsaicin. Some patients have found that applying
a 5 percent or 10 percent lidocaine ointment prior to the capsaicin cream dimin-
ished the burning sensation; others, even with the lidocaine pretreatment, could
not tolerate this agent (Watson, Evans, and Watt 1988).

Capsaicin may cause intense burning in these patients because their nerves
are injured and their skin is hyperesthetic. Patients with normal skin who use
capsaicin cream for arthritis or deep muscle pain notice warmth, but they tolerate
it well. They rub it into the skin over the painful area once to three times a day.
The area sometimes becomes warm if it is exposed to sun, but not painfully so.

Local Anesthetics Taken Orally

Mexiletine, a local anesthetic available in pill form, is an effective adjuvant for cer-
tain patients with refractory continuous or lancinating neuropathic pains (Table
7.10). It is usually reserved for patients with refractory neuropathic pain that has
not responded to the agents discussed above.

Mexiletine use for patients with neuropathic cancer pain has not been studied
extensively, but it is the most often used oral local anesthetic for patients with
nonmalignant neuropathic pain. It is relatively safe even for patients with a car-
diac arrhythmia or those receiving drugs to prevent one. The initial recommended
dose is 150 mg/day orally, and it can be escalated if tolerated to doses of 300mg
orally three times a day. Dyspepsia and diarrhea may limit its tolerability.

Neural Blockade, Neuroablation, Infusion Therapy, and Cingulotomy

Neural blockade, neuroablation, and infusion therapies are the province of inter-
ventional radiologists and anesthesia pain specialists, and cingulotomy is done by
neurosurgeons. Neural blockade or ablation are often employed as initial therapy
for post-thoracotomy syndrome, acute pain from herpes zoster (neural blockade
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alone), post-herpetic neuralgia, or pain from cancers in the head and neck, chest
wall, abdomen, or pelvis, and they can be helpful when the therapies mentioned
elsewhere in this chapter have been ineffective.

The only patients with refractory neuropathic pain who are unlikely to benefit
from neuroablative procedures are those with deafferentation pain. Deafferen-
tation pain is a poorly localized, deeply aching, and distressing sensation that
occurs when a peripheral nerve is “disconnected” from the spinal cord surgically
or by any other process that injures a nerve. Patients with injury to the spinal
cord from cancer or with tumor invading the brachial or lumbosacral plexus can
develop deafferentation pain. Though such patients might experience temporary
relief from a local anesthetic block, a neurolytic procedure is unlikely to be of
benefit.

Neural blockade. Neural blockade is a regional anesthetic procedure that can
include blocks of spinal and peripheral somatic nerves and of the sympathetic
nervous system. Injections of local anesthetics such as lidocaine or bupivacaine
along with a corticosteroid are used for diagnosis, prognosis, therapy, and pain
prevention.

A diagnostic nerve block can determine which nerve is mediating the pain and
whether it is a somatic or sympathetic nerve. The anesthesia pain specialist can
then plan the appropriate therapeutic block or neurolytic procedure. The patient’s
response to this block will also allow the specialist to predict the likely outcome
and the side effects of a more permanent procedure (e.g., neuroablation).

To minimize ineffective procedures, prognostic blocks always precede a
planned neuroablative procedure; if anesthetizing the nerve does not relieve the
pain, the anesthesia pain specialist does not proceed (Careskey and Narang 2018).
Unfortunately, the converse is not true: a positive result from a block does not
always predict a positive outcome from the neuroablative procedure.

Sometimes, therapeutic nerve blocks are sufficient, and a neuroablative proce-
dure will not be needed. Interestingly, their effectiveness may outlast the known
half-life of the anesthetic agent that was injected. Anesthetics, in combination
with a glucocorticoid, can be injected into the spinal space or nerve roots affected
by tumor, and the relief can last from days to weeks. Catheters can provide long-
term delivery of local anesthetics and other adjuvant medications; they can be
tunneled or be part of a Port-a-cath.

Trigger point injections can help with myofascial pains, such as those associated
with post-mastectomy syndrome. A local anesthetic is usually injected into the
trigger point, though dry needling or local instillation of saline or corticosteroid
are also used. Before adding systemic opioids to NSAIDs for patients with myo-
fascial pain, refer them for trigger point injections.

Subcutaneous administration of local anesthetic plus corticosteroids is often
helpful for the somatically mediated acute pain of herpes zoster and for preven-
tion of post-herpetic neuralgia. Because these injections are so often effective
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and have so few associated side effects, consider referring patients with these
syndromes to an anesthesia pain specialist before beginning therapy with opioids
or an adjuvant such as gabapentin or pregabalin.

Radiofrequency ablation. Radiofrequency ablation (inducing coagulation necro-
sis by heating tissues to approximately 100°C) has been used to treat patients with
trigeminal neuralgia (tic douloureux) by destroying the trigeminal nerve ganglion.

Cryoanalgesia. Cryoanalgesia is performed by freezing the target nerve tem-
porarily. The analgesia produced can last from 2 weeks to a number of months
(Allano et al. 2019).

Sympathetic nerve blocks of the celiac plexus or the stellate or gasserian ganglia
are usually done to determine whether the pain will respond to ablation of the
ganglion in patients with pain from pancreatic cancer or cancer of the head and
neck. A chemical neurolytic procedure or radiofrequency lesioning is performed
if anesthetic blockade of the relevant sympathetic structure results in remission
of the pain.

Sympathetic nerve blocks are also often used for patients suffering from type
I complex regional pain syndrome (formerly termed reflex sympathetic dystrophy,
or causalgia), which arises from injury to sympathetic nerves due to trauma, scar-
ring, or direct invasion by a malignancy. The patient complains of burning pain in
the arm or leg, and the limb becomes hyperalgesic and allodynic (i.e., even cloth-
ing touching the skin causes a burning pain). The skin may be edematous, red,
or pale; may manifest decreased sweating and increased warmth; and, over time,
will become atrophic. You may note such changes in the arms of patients with
infiltration of the brachial plexus due to cancers of the breast or superior sulcus
of the lung, or those who have received radiation to the brachial plexus. In some
cases the pain syndrome will respond to a blockade alone, but in others, chemical
destruction of involved ganglia or surgical rhizotomy (i.e., selective ablation of the
affected ganglia) is needed.

Neurolytic procedures. Neurolytic procedures (i.e., ablation of the nerve) are in-
dicated for patients who are expected to live only a short time, whose neuropathic
pain is well localized and has not responded to other measures. Pain mediated
by spinal, peripheral somatic, and sympathetic nerves can be treated by these
techniques.

Neuroablation can be achieved surgically, but at present, thermal and chemi-
cal means are more commonly used. Thermal techniques include radiofrequency
ablation, as discussed above, and cryoanalgesia. Chemical agents include glycerol
(which is used to block the trigeminal ganglion), phenol, and ethanol. Phenol,
unlike ethanol, has local anesthetic as well as lytic effects and is therefore painless
when injected. Ethanol injections are so painful that they must be preceded by
injections of local anesthetic, and the patient must be sedated. The usual clinical
doses of phenol or ethanol are unlikely to cause side effects from systemic ab-
sorption. If phenol is injected intravascularly by accident, however, it can cause
convulsions, CNS depression, and cardiovascular collapse.
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Spinal neurolytic procedures. Patients suffering from recurrent gynecologic,
colorectal, or bladder cancers may experience severe bilateral pelvic pain in a
saddle distribution. Systemic opioids or a spinal opioid/anesthetic infusion usually
provides these patients with satisfactory pain relief. For more than 60 percent of
the very few who still have intolerable pain, subarachnoid neurolytic blockades
may provide good pain relief for several months; rarely, pain relief lasts up to a
year. The pain relief may be so complete that the patient abruptly discontinues all
oral opioid therapy. To prevent patients from experiencing withdrawal, they are
instructed before the procedure on how to taper their opioids safely.

Saddle blocks are considered when an epidural catheter cannot be used or its
insertion is problematic, as can be the case for patients with frequent infections.
Patients with, for example, a rectovaginal fistula or burning perineal pain from
locally advanced pelvic cancers (e.g., colorectal, bladder, cervical, or endometrial
cancer) may benefit from these blocks. Phenol, which is hyperbaric, is placed in-
trathecally and sinks to the level of S2-S4 nerves. Patients usually continue to be
mobile, but the block may cause bowel and bladder incontinence. Usually, how-
ever, patients who need this block for pain relief already have diverting colosto-
mies, ureters diverted into Indiana pouches, or renal stents to relieve obstruction
caused by the tumor. Side effects (e.g., leg weakness) and pain relief depend on
the concentration of phenol used. Higher concentrations of phenol can be given
to patients with urinary diversions. Generally, patients have at least a 50 percent
pain reduction and clearer thinking, because systemic agents can be markedly
reduced. Relief usually lasts for a month, but it sometimes lasts for 2 months and,
rarely, can persist for as long as 6 months.

Subdural and epidural neurolysis is used for pain in the cervical region, an area
in which subarachnoid blockade is not effective. It can be helpful to patients with
refractory pain due to cancer of the ear, nose, throat, or lung, or for those with
bony cervical metastases.

Ablation of peripheral somatic nerves. Neuroablation of intercostal nerves can
relieve post-thoracotomy syndrome, especially when performed within 6 months
of its onset. This procedure can also relieve the pain of a pathologic rib fracture in
someone who is not a candidate for radiation therapy. Neuroablation is also used
for patients with intractable pain from metastatic lesions to tissues innervated
by other peripheral nerves, such as a metastatic tumor to the forearm, which is
innervated by the superficial radial, lateral cutaneous, and posterior cutaneous
nerves (Turnbull et al. 2011). Because neuroablation is often so effective and has
so few associated side effects compared with the doses of systemic opioids or
neuropathic adjuvant agents that would be needed, consult with an anesthesia
pain specialist as soon as possible.

Sympathetic nerve ablation. Some patients’ neuropathic pain syndromes are
caused by injury to the sympathetic nervous system. The injury can be to ganglia
or to the sympathetic fibers in a nerve plexus such as the brachial or lumbosacral
plexus.
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Practice Points: Peripheral Neuroablative Procedures

Target Indications
« Sacral nerves Perineal pain
+ Intercostal nerve Post-thoracotomy syndrome
+ Sympathetic ganglia:
— Celiac plexus Upper abdominal pain, especially radiating
to back
— Inferior mesenteric (impar) Perineal, rectal pain/spasm
— Stellate Head and neck pain
— Gasserian Tic douloureux-like pain
- Hypogastric plexus Pelvic pain

« Percutaneous dorsal rhizotomy ~ Complex regional pain syndrome type |
(causalgia) of upper extremity

Head, neck, and upper extremity. In the past, injection of the gasserian ganglion
with alcohol was used for patients with benign or malignant causes of tic doulou-
reux. More recently, however, for patients with pain refractory to carbamazepine
or baclofen, injection of the ganglion with glycerol, thermogangliolysis, or surgical
rhizotomy is used.

Sympathetic blockade of the stellate ganglion with local anesthetics can reduce
the incidence of post-herpetic neuralgia in the upper extremity and face if used
within 2 weeks of the onset of the herpes zoster. Some researchers have found that
it can be effective if used within the first 2 months of appearance of the lesions.

Selected cancer patients with pain in the arms or in the head and neck or with
Pancoast tumor will benefit from neuroablation of the stellate ganglion. Chemical
neuroablation is rarely done, because of the damage that may be caused to nearby
nervous, vascular, and brain structures by the lytic agents.

Some patients with injury to the brachial plexus have complex regional pain
syndrome type I (causalgia) that does not respond to anesthetic blockade. For
these patients, percutaneous surgical dorsal rhizotomy is considered preferable to
a chemical rhizotomy because it rarely has to be repeated.

Abdominal/pelvic. Celiac plexus blocks are the most commonly used and most
effective sympathetic neurolytic blocks for cancer patients. This plexus contains
sympathetic ganglia that mediate pain from upper abdominal organs. Celiac
plexus blocks have been found to relieve the abdominal pain of half to three-
quarters of patients with pancreatic cancer. Because the blocks are so effective,
some surgeons will resect the celiac ganglion or inject it with alcohol or a phenol
solution at the time of definitive or palliative surgery. Anesthesia pain specialists
and interventional radiologists perform the neuroablation percutaneously with
fluoroscopy or CT guidance. GI specialists can do it during endoscopy.
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A celiac block may also relieve pain due to cancer of the stomach, liver, small
bowel, proximal colon, or abdominal metastases if it resembles the pain caused
by pancreatic cancer. Celiac blocks do not have to be reserved for patients who
are refractory to opioids or for whom the opioid-induced side effects are poorly
tolerated. A randomized double-blind controlled trial showed that celiac plexus
block done at the time of diagnosis in patients with inoperable pancreatic cancer
decreased the need for systemic opioids to control pain throughout the patient’s
course (Wyse et al. 2011). The effects were particularly evident 3 months after
randomization, and strongest in patients who did not have chemo-XRT for their
cancer.

The common side effects caused by destroying the celiac plexus result from
interruption of sympathetic innervation to the upper abdominal organs. They
include temporary orthostatic hypotension and diarrhea due to increased gut
motility. Rarely, the neurolytic solution will spread to the lumbosacral plexus or
nerve roots and cause radicular pain or, very rarely, paraparesis or paraplegia.

Chemical neuroablation of the superior hypogastric plexus is effective in the
treatment of selected patients with pelvic cancer pain, such as that caused by
gynecologic or recurrent colorectal cancer. Relief can last as long as 6 months.
The older procedure, chemical lumbar sympathectomy, has also been shown to
be effective for pelvic pain, but the blockade is less selective.

Rectal pain/tenesmus and perineal pain respond to blockade of the ganglion
impar, located anterior to the sacrococcygeal ligament (Mueller et al. 2020). Com-
plications include puncture of the rectum and bladder, local infection, and ab-
scess. Spinal anesthesia and intravascular injection may rarely occur. Evidence for
pharmacologic therapy for tenesmus is too limited for a recommendation.

Percutaneous spinal cordotomy. Unilateral pain such as that caused by invasion
of the chest wall by a mesothelioma or breast cancer can be responsive to percuta-
neous cordotomy, where lesions are made in the contralateral spinothalamic tract
of the spinal cord (Fallon et al. 2018). Sustained relief is reported as high as 40-50
percent (Viswanathan et al. 2019). Patients who are not candidates for intrathecal
pumps or whose pain persists despite IT pump placement may be candidates for
this surgery.

Cingulotomy. Patients whose pain is intolerable despite all the other measures
discussed in this chapter and in Chapter 8 are considered candidates for cingu-
lotomy. It is reportedly effective in significantly reducing pain in 60 percent of
the patients who undergo the procedure, and personality change was noted in
<1 percent. The patients I've taken care of as much as a year after the procedure
continue to report areas of pain, but without emotional valence. They may still
require systemic or intraspinal opioids for optimal control of their discomfort, but
their quality of life is much improved.

Summary. The anesthetic techniques reviewed above are often crucial to
providing effective therapy for the fewer than 10 percent of patients for whom
disease-directed therapy, opioids, and adjuvant agents have caused intolerable
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side effects or have failed to relieve their neuropathic pain. By recognizing neu-
ropathic pain when it occurs, using the topical and oral agents judiciously, and
referring appropriate patients to anesthesia pain specialists, you may enable your
patients with refractory pain syndromes to experience significant relief.

RELIEVING PAIN IN OLDER PERSONS
Assessment

Staff in long-term care facilities, community nurses, and even hospice nurses un-
derestimate intense levels of persistent pain in elderly patients and consequently
undertreat them. Dementia is estimated to occur in about 5 percent of patients
over 65, rising to more than 40 percent in patients over 85, and cognitively im-
paired patients pose a particular challenge. (Ideally, you will be able to collaborate
with either the geriatrician or the geriatric psychiatrist caring for the patient.)
Inadequate supplies of potent opioids, lack of trained staff to perform the assess-
ments, and lack of pain management expertise among clinicians responsible for
these patients all contribute to inadequate pain management in this setting. Even
the pain of cancer patients living in nursing homes is undertreated. Most receive
no opioid analgesia or only a step 2 agent for their pain.

It is often difficult to assess the degree of pain that older cancer patients ex-
perience. They have pain as frequently as younger patients and can describe its
location and qualities (sharp, dull, etc.) just as accurately, but older patients less
often report their pain. This may be because they ascribe any new pain to a co-
morbid condition such as arthritis and don't realize that it may be due to the
cancer. Alternatively, they might just be more stoic, expecting to experience more
pain as they age and not wanting to distress those around them.

Pain assessment in either the frail older patient or in patients who are cogni-
tively impaired requires some modification of the techniques described in Chap-
ter 6, where you can find a copy of the PAINAD scale, a validated tool for assessing
pain in this population (Warden, Hurley, and Volicer 2003). Try to determine how
well the patient performs the usual activities of daily living and gauge the success
of the treatment by improvements in functional measures. If you use a pain as-
sessment tool, choose one that the patient finds easy to use, such as a word scale
(mild, moderate, severe, excruciating), a pain thermometer, or a face scale. Also,
refer to pain behaviors, such as those listed in Table 7.11.

The key to achieving pain control in cognitively impaired patients seems to
be frequent assessment. Repeated questioning is needed because, while these
patients accurately report the pain they are currently experiencing, they are often
unable to recall previous pain intensity. To adjust opioid doses in cognitively im-
paired patients, assess the intensity of their pain before they received pain medi-
cation, then repeat the assessment an hour later.
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Management Considerations

Once you understand the nature of the pain an older patient is experiencing,
consider two other important factors: (1) the role of family members in caring for
older patients and (2) the pharmacokinetic and pharmacodynamic differences
between the metabolism of pain-relieving drugs in older persons and that in
younger persons.

Family members. Family members are often the key to success in managing the
pain of older patients. But clinicians need to recognize how difficult this may be
for caregivers, especially if they are elderly themselves. They spend a great deal of
time taking care of the person in pain, often relinquishing their own jobs, hobbies,
church community, or accustomed routines in the home. The caregivers are often
sleepless and exhausted, feeling inadequate to the task and helpless as they watch
the suffering of their loved one. They may fear causing addiction from potent opi-
oids as much as the pain itself. Supporting and educating them is crucial to the
well-being of the entire family.

Practice Points: Pain Management in Older Persons

« Assure patients and their families that you want to hear about each of the
patient’s pains.

Identify a pain scale they understand and can use.

In cognitively impaired patients, pain now is more accurate than remembered
pain. Use the PAINAD scale.

+ Involve caregivers and home nursing services in monitoring the effectiveness
of the regimen and the occurrence of side effects.

Avoid NSAIDs. If they are used, monitor carefully for side effects and exacerba-
tions of congestive heart failure, cirrhosis, hypertension, or renal insufficiency.
Consider gastrointestinal prophylaxis in patients over 65.

Respect altered pharmacokinetics and pharmacodynamics of drugs in these

patients.

— Give lower initial doses of benzodiazepines, gabapentin, pregabalin, and
opioids. Increase doses slowly.

— Give drugs with short half-lives that are the least sedating and have the
fewest anticholinergic side effects.

— Use low doses of methadone along with short-acting opioids to provide
sustained pain relief for patients with neuropathic pain (e.g., from vascular
ischemia).

Institute aggressive regimens to prevent and treat constipation.

Home nursing and home hospice services are especially invaluable to fam-
ilies of older persons, helping ease the caregiver’s and family’s physical and
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psychological burdens. The nurses provide expert evaluation and management
of the patient’s symptoms, along with patient and family education and guide-
lines on when to contact the prescribing physician, nurse practitioner, or physi-
cian assistant. The social workers and chaplains can address the psychosocial and
spiritual needs of both the patient and the caregiver. And home health aides and
volunteers can give the older caregiver a much-needed break—either by doing
some of the patient care or by sitting with the patient so that the spouse can rest,
take a walk, or engage in some other favored activity.

The Burden of Caregiving
The burden of the caregiver’s responsibility was brought home to me by Mr.

O'Hara, a 79-year-old man with metastatic bladder cancer and complete ureteral
obstruction that required bilateral stents. He lived with an older sister who was
dying of multiple noncancerous medical problems. Because of his own physical
deterioration, Mr. O’Hara had agreed to receive home hospice services from the
same visiting nurse agency that was helping his sister. They received health aide
services for as much as 8 hours a day, but for the remaining 16 hours, Mr. O’'Hara
was the sole caregiver for his sister. And he maintained that role until her death.

After she died, he moved into a community home for older people. About
a montbh later, the hospice coordinator got in touch with me. It seemed that Mr.
O’'Hara was doing so well that they wanted to discontinue the hospice services!
What we had attributed to progressive cancer was actually the exhaustion and de-
bilitation caused by caring for his dying sister. One month after her death, he had
gained weight, had less pain, and seemed to need no services from the hospice
staff. He did well for at least two more years, after which [ lost touch.

As there was no one else to help him, and his financial resources were lim-
ited, we were unable to provide all the support Mr. O'Hara needed. But even
when other people are willing to pitch in, family caregivers are often reluctant to
let them. One of your major challenges, in fact, may be to convince the spouse
or other person primarily caring for the patient to let others help as much as
possible—to involve willing family and friends and accept community services.
Primary caregivers need to accept that their own health may be endangered if
they shoulder the burden alone and that, if they fall ill, there will be no one left to
care for the patient at home. Accepting help may be the only solution.

Pharmacokinetic and pharmacodynamic alterations in older persons. Both the
pharmacokinetics (the absorption, metabolism, and excretion of the drug) and
pharmacodynamics (the effects of the drug at various serum levels) of NSAIDs,
adjuvants, and opioids are different in older patients. Older persons have less
muscle and more fat than younger persons, and their renal and hepatic functions
are often mildly to moderately impaired, leading to less rapid hepatic and renal
drug clearance. Older patients often suffer from concomitant medical illnesses,
and they are more sensitive to opioid-induced sedation and confusion.
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NSAIDs can be particularly problematic in the older patient. Of the choices
available for mild to moderate pain, acetaminophen (<3 g per day) is the agent rec-
ommended by the American Geriatrics Society (American Geriatrics Society Panel
2009; Gloth 2011). Naproxen or low-dose ibuprofen used with a proton pump
inhibitor may also be safe. The American Geriatrics Society strongly recommends
that older adults take only one NSAID at a time. Topical NSAIDs, however, are
endorsed as adjuvants or alone (Gloth 2011).

Other NSAIDs, including indomethacin and ketorolac especially, are likely to
cause significant toxicity in older patients. These drugs are highly protein bound,
and older ill patients may have low levels of serum albumin. Older patients, there-
fore, are likely to have higher serum levels of free NSAID than do younger patients
receiving the same NSAID dose, and they develop more side effects. Older pa-
tients with congestive heart failure or cirrhosis are particularly susceptible. Those
taking NSAIDs may develop dizziness, confusion, and excessive salt and water
retention. Since NSAIDs may exacerbate hypertension and can induce significant
hyperkalemia and renal toxicity in this population, electrolytes and renal function
must be checked a week or two after NSAID treatment is started. To minimize
gastrointestinal toxicity, prescribe low-dose naproxen. But for patients requir-
ing higher doses of this agent, or whose pain is well controlled only by NSAIDs
with a higher risk of inducing gastrointestinal toxicity, add a proton pump inhib-
itor such as omeprazole (20 mg) and periodically monitor the patient with occult
blood testing.

Other adjuvants may also cause significant side effects in older patients. Do
not use diazepam (e.g., Valium). The increased body fat in these patients can pro-
long the half-life of lipid-soluble agents, such as diazepam, and lead to excessive
sedation or delirium. Local anesthetics are also associated with a higher incidence
of delirium in the elderly.

Avoid using tricyclic antidepressants. They can cause orthostatic hypotension,
cognitive changes, and atrial arrhythmias, which can themselves be problematic
or may lead to falls. If the patient does not tolerate even dose-reduced gabapentin
(e.g., Neurontin) or pregabalin (Lyrica), try desipramine (Norpramin), which has
the fewest anticholinergic side effects.

The anticholinergic side effects of tricyclic antidepressants, antiemetics,
and antihistamines (used to control opioid-induced pruritus) can be trouble-
some. They include constipation, dry mouth, blurred vision, urinary retention,
and sedation. Older opioid-naive patients also should not receive prophylactic
phenothiazines.

Opioids. In general, because of the alterations in metabolism noted above,
older patients are more likely to have significant side effects from the usual
doses of both short-acting and sustained-release opioids. Given the same dose of
opioid, older patients will have significantly higher plasma concentrations than
younger patients. In addition, they are more sensitive to the peak effect of the
immediate-release and short-acting preparations, and they can develop excessive
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respiratory depression, sedation, confusion, and even paradoxical agitation. With
either short-acting or sustained-release formulations, the drugs last longer, their
metabolites accumulate, and toxicities increase in these older patients.

Even short-acting opioids, such as immediate-release morphine, have long-
lived active metabolites that may cause problems. Immediate-release hydromor-
phone (e.g., Dilaudid) or oxycodone pose less of a problem with metabolites. A
transmucosal fentanyl product is another option, if the patient is opioid tolerant;
the intermittent pains resolve in an hour or less, which is when the fentanyl wears
off. Avoid meperidine (e.g., Demerol). Older patients are particularly prone to the
side effects of normeperidine, the active metabolite of meperidine, which causes
dysphoria, myoclonus, and seizures.

To prevent excessive toxicity, “start low; go slow,” and reassess frequently. Begin
with a dose that is 25 to 50 percent less than the dose you would give to a younger
adult. Rescue doses, which should be about 10 percent of the total daily dose in
younger patients, initially should be no more than 5 percent in the older patient.
Rescue medication, moreover, should probably be taken no more often than every
4 hours, rather than the every 2 hours recommended for younger patients.

Anecdotally, though I generally avoid long-acting and sustained-release opi-
oids in this population, I have used 1 to 2mg of methadone twice a day to good
effect in patients over 80 who have neuropathic pain from nerve or skin lesions,
like ischemic vascular ulcers. These low doses of methadone are well tolerated and
remarkably effective for patients whose immediate-release opioids are not pro-
viding satisfactory pain relief or are causing excessive sedation (Bach et al. 2016).
Similarly, transdermal buprenorphine (e.g., Butrans) may provide nociceptive and
neuropathic pain relief with fewer side effects than many other opioids.

Use lower doses of transdermal fentanyl in well-nourished older patients,
because there is a marked increase in the transdermal delivery rate of the fen-
tanyl. This may result from the higher fat-to-water ratio in the elderly person’s
skin, and more fentanyl may deposit in the skin reservoir than in that of younger
patients.

For short-term relief of severe, acute pain, patient-controlled analgesia can
be used as successfully in older patients as in younger persons. As in younger
patients, the oral or transdermal routes are preferred for treating chronic cancer
pain. If parenteral opioids are needed, it's best to avoid bolus injections because
of the enhanced toxicity associated with the peak effects. Continuous infusion via
subcutaneous or intravenous routes is preferred. Intraspinal opioids can also be
given safely. Older patients are less likely than younger patients to develop nausea
or vomiting after an epidural injection.

Some special consideration must be given to opioid-induced side effects in
older patients. As you might expect, older patients are more susceptible to the
constipating effects of opioids. They are less active than younger patients, drink
less fluid, have a more tolerant rectal sphincter, and are more often taking other
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medications that exacerbate constipation. It is therefore essential that older pa-
tients start a prophylactic bowel regimen along with opioid therapy.

Older patients are also prone to urinary retention due to the effects of opioids
on the urinary sphincter. Urinary retention can be an important problem for pa-
tients with prostatic hypertrophy or those taking other drugs with anticholinergic
side effects. Initially, these patients may require bladder catheterization to relieve
discomfort, but the retention usually disappears after one to two days on opioid
therapy. Rarely, patients with prostatic hypertrophy will require either a trial of
finasteride (e.g., Proscar) (5mg/day p.o.) or tamsulosin (e.g. Flomax) (0.4-0.8 mg/
day p.o.) to diminish the outlet obstruction, or bethanechol (e.g., Urecholine)
(10mg p.o. t.i.d., to a maximum of 50mg p.o. t.i.d.) or terazosin (1mg p.o. at bed-
time, increased gradually to 2 to 5mg as tolerated and as needed) to relax the
bladder smooth muscle that is being stimulated by the opioid.

RELIEVING PAIN IN PATIENTS WITH SUBSTANCE USE DISORDER

Active Substance Use Disorder

The cancer patient who has severe pain but is actively using opioids, cocaine, or
alcohol aberrantly poses a difficult management problem. It is hard to trust the
patient’s report of pain intensity if you know his substance use disorder is active,
and you may be reluctant to prescribe a high opioid dose because you don't know
whether you are relieving his pain or acting as his dealer.

Consider how Dr. William Breitbart, who has extensive experience working
with patients with substance use disorder who are in pain, views this issue: “I've
treated about 500 patients with AIDS-related pain and a history of substance use
disorder, and I've been fooled a good dozen times. But if [ had allowed that expe-
rience of being manipulated and fooled to influence me, [ would not have been
able to help those other 488 patients” (personal communication). I share his senti-
ments; [ would hate to miss the opportunity to help so many people for fear that a
few would be “using me” in ways I don't approve of, like Sam, whom [ wrote about
earlier in this chapter, who was selling his Oxycontin to provide for his family.
And yet I realize it is particularly hard to apply the assessment and management
principles discussed thus far to this patient population. Unfortunately, there are
no accepted guidelines for managing patients with cancer pain and opioid-use
disorder (Goodlev et al. 2019).

To work with these patients, borrow the techniques used by the substance use
disorder professionals. Whenever possible, involve a team of clinicians to manage
the patient, including the patient’s primary physician (or physician assistant or
nurse practitioner), psychiatric clinicians, social workers, and substance use dis-
order professionals. You might consider also involving a palliative care or pain
specialist.
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Practice Points: Inpatient Opioid Therapy for Patients
with Active Substance Use Disorder

- Control the environment.
« Establish the therapeutic opioid dose.

« Institute a regimen that minimizes the chance of aberrant use.

Inpatients. It is particularly important to control the environment of patients
with active substance use disorder whenever they are admitted to an inpatient
site. The patient should be in a private room and restricted to that room or, in
some cases, to the floor. Patients should wear hospital, not street, clothing. Visitors
(even family) should be restricted, and patients’ possessions and packages should
be searched by nursing staff. Arrange for frequent psychiatric or social work and
opioid-use disorder counseling, if you can, and try to have the same nurse respon-
sible for the patient throughout the hospital stay (i.e., “primary nursing”).

During the hospitalization, substitute therapeutic opioid doses for the opioids
the patient was taking “on the street.” Some patients with a history of substance
use disorder, who now have cancer and are unable to get the medications they
need from their clinician, revert to using street drugs to self-medicate their severe
pain. Your goal will be to demonstrate to them that you can relieve their pain with
appropriate prescription agents and that they do not need the illegal substances
for symptom control.

Finding the correct opioid dose may be particularly difficult for patients whose
substance use disorder is active. You may not trust their reported pain level, and
they often require very high levels of opioids (e.g., the equivalent of grams of mor-
phine) for pain relief because of changes in their CNS created by their opioid-use
disorder. Monitoring their function is more reliable; it will usually improve, as
will sleep and anxiety, as the pain comes under better control. Avoid IV boluses,
minimize short-acting oral opioid doses, and try to relieve the patient’s pain with
sustained-release or transdermal opioids.

When you have brought the acute pain under control, you need to convert the
patient to a regimen that minimizes the chance of recurrent opioid-use disorder.
Long-acting oral agents such as levorphanol (e.g., Levo-Dromoran) or sustained-
release preparations of morphine, hydromorphone (e.g., Exalgo), transdermal
fentanyl, or methadone are recommended. Avoid oral immediate-release hydro-
morphone (e.g., Dilaudid), combination agents (e.g., Percodan, Percocet, Tylox),
immediate-release morphine, and sustained-release oxycodone for patients
whose substance use disorder is active. When you write prescriptions for the
long-acting opioids, give only a week’s supply at a time. And warn the patient
to keep the medications in a safe place, as you will not replace that supply if it is
accidentally “flushed down the toilet” or “spilled down the sink.”
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Outpatients. After discharge, patients will need to continue to work with pal-
liative care clinicians and psychiatric and substance use disorder counselors to
maximize adherence and to prevent recurrence of aberrant use. They may be can-
didates for buprenorphine-naloxone (e.g., Suboxone) or methadone maintenance
if their painful condition has resolved (e.g., mucositis from leukemia therapy or
from bone marrow or stem cell transplant). The counselors can also provide edu-
cation for the patients about the dangers of mixing the therapeutic opioids with
alcohol.

Explain your expectations of how patients are to work with you, your team, the
substance use disorder and psychological counselors, and the palliative care team
(if you have one available to you). If you haven't had the patient sign one before,
have them sign an opioid-use agreement, which will detail those expectations.
These include urine drug checks (current technology can distinguish among a
wide variety of opioid metabolites using both quantitative and qualitative meth-
ods), monitoring of their PDMP, and other monitoring to ensure their safety and
continued appropriate use of the opioids you prescribe, as well as regular, con-
tinued visits with the counselors. Be clear that if you are to continue to provide
therapy for their cancer, they must continue to work with all those clinicians.

Substance use disorder is an illness that frequently relapses, and you need to
be vigilant in detecting early relapses. Behaviors exhibited by patients with sub-
stance use disorder include (1) forged prescriptions; (2) doctor shopping; (3) urine
drug-testing aberrancies; (4) lost opioid prescriptions; (5) early prescription refill
requests; (6) unscheduled clinic visits due to pain complaints; (7) ER visits for pain;
and (8) requests for opioid dose escalation without apparent change in functional
status (Dale, Edwards, and Ballantyne 2016). Several validated tools to assess sub-
stance use disorder are available (Dale, Edwards, and Ballantyne 2016; Paice 2019;
Scarborough and Smith 2018). The CDC (Dowell, Haegerich, and Chou 2016) and
individual states have issued guidelines for opioid use for chronic pain in patients
with and without cancer, so you might discuss your state’s requirements with
your staff.

Rehabilitation in Remission: Mr. Salat
Patients with substance use disorder may be inspired to enter a rehabilita-

tion program after their cancer goes into remission. Mr. Salat was such a patient.
At the time | first saw him, he was 35 years old and had widely metastatic testicular
cancer with lesions the size of grapefruits in his retroperitoneum and lung. He
was actively using heroin, which he said helped him control the severe back pain
caused by his retroperitoneal lesions. With ongoing support from his counselor
and our office staff, he maintained pain relief throughout his treatment using only
the opioids we prescribed.

When it was clear that his tumor was responding to treatment, | told Mr. Salat
that when he was in complete remission, he was unlikely to need opioids for pain.
| began to address his opioid dependence and my hope that he would be able
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to work with a drug counselor to avoid returning to his heroin use. He did not
disappoint me: he entered a methadone maintenance program, and when | last
heard from him, he was still doing well, more than 20 years later.

Patients on Methadone or Buprenorphine Maintenance

Alford and his colleagues (2006) suggest that clinicians have four main miscon-
ceptions about patients on methadone or buprenorphine maintenance: first, that
their methadone or buprenorphine provides adequate pain relief; second, that if
we use opioids to relieve their pain, we can cause their addiction to relapse; third,
that they are at risk for sedation or respiratory depression if we treat their pain
with additional opioids and continue their methadone or buprenorphine; and
fourth, that they are just trying to manipulate us.

Practice Points: Opioid Therapy for Patients
on Methadone Maintenance

« Don't use methadone as the pain-relieving opioid. Leave the methadone
dose unchanged and titrate other opioids to achieve pain control.

+ Be aware that large opioid doses may be required for patients on
significant doses of methadone.

+ Maintain an ongoing relationship with the patient’s drug counselor.

But in fact, patients on methadone maintenance present a less difficult adher-
ence problem because they often have well-established successful relationships
with counselors. In addition to their methadone maintenance doses, however,
they often require large doses of other opioids to relieve their pain (Doverty et
al. 2001; Peles et al. 2005). We have several options, according to Alford and col-
leagues (2006), for patients on buprenorphine maintenance. These are described
in detail in their paper, referenced in the online bibliography.

For patients on methadone, reassure them that you will leave the methadone
dose the same and use other opioids and adjuvant agents to relieve their pain
(Alford, Comptom, and Samet 2006). This allows patients to separate their opioid-
use disorder from their pain issues and helps them provide you with accurate
pain assessments. Even PCAs may work in selected patients whose anxiety is de-
creased by their ability to have some control over their pain relief.

Patients with a History of Substance Use Disorder

People who have formerly used opioids aberrantly are often reluctant to take opi-
oids, even for excruciating pain. They and their families remember the mess drug



Pharmacologic Management of Cancer Pain

addiction made of their lives. They are terrified that if they take opioids to relieve
their pain, they will again find themselves living that nightmare.

Psychological support from a counselor familiar with substance use disorders
and with opioids for pain management may be crucial to enabling patients to
accept the pain medications they need for relief. Patients who formerly had a
substance use disorder are sensitive to being perceived as addicts, and staff mem-
bers need to receive careful instruction in how to work with these patients to help
them relieve their pain. As with anyone who is at high risk of having a substance
use disorder who suffers from cancer pain, monitor them carefully for signs indi-
cating they have relapsed, such as “losing” medication, escalating doses without
consulting you, obtaining medications from other clinicians, or committing pre-
scription fraud.

Clinicians can relieve the pain of people who currently have or in the past had
a substance use disorder, or who are on buprenorphine or methadone mainte-
nance. Patients will often understand the need for the limits you set, or will at
least comply with them to get their oncologic therapy. The teams you set up to
support them may make it possible for them to stay with the program.

MANAGING PAIN IN CANCER SURVIVORS

More and more people are cured of cancer or are living for years as “cancer sur-
vivors” with or without active disease. It is estimated that up to 40 percent of
them receive opioids to manage their pain (Salz et al. 2019). In 2016, there were
more than 15 million survivors (Loren 2018), and many of them had received
opioids during a portion of their successful treatment, or for residual cancer-
or treatment-related pain when they came off treatment. Survivors with breast,
colon, and lung cancer had mildly increased opioid use in the years following
their treatment, compared with people of their age group who didn't have cancer,
but this declined over time. By six years after cancer diagnosis, survivors were no
longer more likely to be using opioids than others in their age group who never
had cancer (Salz et al. 2019).

Other patients, though, especially those with smoking- or alcohol-related can-
cers, had risk factors for opioid-use disorder prior to developing their cancers. In
one study of patients undergoing curative radiation therapy for cancer of the head
and neck, for example, 44 percent of patients who were CAGE positive (i.e., had an
alcohol use disorder) were unable to stop opioids (Bruera and Del Fabbro 2018).
Even for patients without preexisting risk factors, post-traumatic stress disorder,
anxiety, depression, and other life changes that cancer and cancer treatment can
bring, along with moderate to severe ongoing pain, can put them at risk of opioid-
use disorder.

Patients with chronic residual therapy-induced neuropathic pain or pain re-
lated to bone complications may have been prescribed opioids during cancer

333



334

PAIN CONTROL, SYMPTOM MANAGEMENT, AND PSYCHOLOGICAL CONSIDERATIONS

treatment. Many will wean off these agents, using the nonpharmacologic strate-
gies discussed in Chapter 8, or the non-opioid therapies for bone or neuropathic
pain discussed earlier in this chapter. In collaboration with patients and families,
you can wean patients whom you think no longer need opioids for pain relief
using guidelines from the NCCN, ASCO, and Veterans Affairs (Goodlev et al. 2019).
(See “Practice Point: Opioid Taper in Survivors” below.)

Too rapid a wean can produce severe withdrawal pain, such as that experi-
enced by Travis Rieder, the author of the heartbreaking book In Pain. But a 5 to
20 percent dose reduction every 4 weeks is reasonable in patients whose pain is
adequately controlled and who are using nonopioid or nonpharmacologic inter-
ventions along with the opioids. Anecdotally, many of us find that patients do best
when weaned off of long-acting opioids first, then the short-acting medication. If
the patient was on a large dose of long-acting opioids for some time, decrease only
by 2 to 10 percent every 4-8 weeks, with close follow-up. You can taper patients
who are experiencing severe opioid-induced side effects more rapidly.

Practice Points: Opioid Taper in Survivors

Monitor for signs of withdrawal and treat with agents specific for the withdrawal
symptom(s).

Stable patients Decrease by 5 to 20 percent every 4 weeks

Refractory opioid side effects with  Decrease by 10 to 25 percent every
mild pain 4 weeks

Patients with severe opioid-related Decrease by 20 to 50 percent acutely,
side effects, especially sedation then 10 to 20 percent daily

Patients chronically on high doses  Decrease 2 to 10 percent every 4 to 8
of long-acting opioids weeks

(Goodlev et al. 2019)

The patient may need a break in the weaning process to accommodate the
withdrawal symptoms. Consider using a scale to monitor their withdrawal symp-
toms, such as the Clinical Opioid Withdrawal Scale (Wesson and Ling 2003). If
patients develop withdrawal symptoms, treat them with agents specific for the
symptom, such as antiemetics for nausea, antidiarrheals, antihistamines for anxi-
ety, NSAIDs for myalgias, and noradrenergic agents like clonidine or tizanidine for
autonomic symptoms. Avoid raising the opioid dose or adding benzodiazepines.

It is not known what percentage of survivors will not find adequate relief
without opioids, but survivors who do require ongoing opioid therapy and their
families will need, in addition to the involvement of their oncology, primary care,
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and palliative care teams, intensive multidisciplinary care from pain experts, as
well as psychological help for the multiple causes of their suffering that they may
be medicating with opioids. The ASCO clinical practice guideline for managing
chronic pain in survivors of adult cancers (Paice et al. 2016) describes the re-
sources these patients require. As Goodlev et al. (2019) state, “It remains difficult
to balance management of survivorship pain syndromes with risk mitigation for
opioid misuse, while also maintaining a low index of suspicion for disease re-
currence.” Worsening pain may herald such a recurrence, so the search for new
disease must be extensive in patients stating their pain is no longer relieved by the
current regimen (Paice et al. 2016).

MANAGING PAIN IN PATIENTS WITH
SELECTED HEMATOLOGIC MALIGNANCIES

Multiple Myeloma

Myeloma patients suffer from both bone and neuropathic pain syndromes. The
bone pain from lesions and fractures probably should not be treated with NSAIDs
other than acetaminophen because the myeloma patient’s kidneys are already
subject to injury from the myeloma proteins; NSAIDs that decrease any afferent
blood flow can only exacerbate that. As discussed earlier in this chapter, bisphos-
phonates and RANK-L inhibitors can decrease the incidence of fractures and treat
bone pain.

Myeloma proteins, vertebral fractures compromising spinal nerves, and the
drugs used to treat myeloma all cause neuropathic pain. The non-treatment-in-
duced pain can be treated as discussed earlier. But the CIPN pain, especially from
the effective proteasome inhibitors (e.g., bortezomib) and the immunomodulatory
drugs (e.g., thalidomide, lenalidomide), can be difficult to treat. Patients may resist
lowering the drug dose, however, and choose instead to tolerate the side effects of
marked tingling in hands and feet, pain, and numbness. In addition to fatigue and
constipation, in fact, pain and tingling in hands and feet were the most prevalent
symptoms in at least 50 percent of patients with myeloma (Samala et al. 2019).

Hematopoietic Stem Cell Recipients

Patients undergoing hematopoietic stem cell transplants suffer from multiple
sources of pain. Many are similar to the pain experienced by other cancer pa-
tients, such as procedural pain from bone marrow aspirates or biopsies, pain from
CIPN and post-herpetic neuralgia, or mucositis (discussed in Chapter 10). Pains
unique to transplant recipients include those caused by G-CSF and by skin and
abdominal graft-versus-host disease (GVHD).
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Procedural pain. Procedural pain can be minimized by using local anesthetic or
anesthetic creams such as EMLA or ELA-Max on the skin prior to the procedure.
But the anesthesia only extends about a quarter inch down. The distress from the
marrow aspirate or biopsy will not be affected. Some clinicians routinely use intra-
venous conscious sedation with each marrow aspirate or biopsy. Even if the opioid
in the conscious sedation is not enough to eliminate the acute pain, benzodiaze-
pine (usually midazolam) eliminates the memory of the discomfort, which can be
helpful if repeated marrows are needed. Hypnosis (discussed in Chapter 8) can also
help decrease the incidence, severity, and memory of procedural pain.

The hematopoietic growth factor G-CSF is given to increase the yield of a stem
cell harvest. The increased myeloid cells in the marrow cause a deep, aching pain
in the sternum, back, hips, and legs that is usually responsive to NSAIDs, such
as naproxen twice a day if the platelet count and renal function allow (Ma et al.
2018).

GVHD. GVHD can cause painful maculopapular skin rashes that start on the
palms and soles, but eventually can affect the face and trunk. These patients are
treated with topical creams as well as corticosteroids for at least 6 weeks; cyclo-
sporine for 3 to 6 months may be needed as well (Ma et al. 2018). The diarrhea of
GVHD can be associated with severe cramping pain that is also treated with cor-
ticosteroids and other immunosuppressive agents. Symptomatically, opioids and
anticholinergics may be helpful, such as dicyclomine (Bentyl) or glycopyrrolate
(Ma et. al. 2018).

COMMON CLINICAL SITUATIONS
Patients with Renal or Hepatic Impairment

Using pharmacologic agents safely in patients with end-stage renal or hepatic
failure requires vigilance. The most common agents that should be used with
caution in patients with significant renal (Sande, Laird, and Fallon 2017; Wilcock
et al. 2017) or hepatic failure (Wilcock et al. 2019) are listed in Tables 7.12 and 7.13,
respectively.

Starting Patients on Opioids

As discussed early in this chapter, many patients and their families, at least ini-
tially, resist accepting a prescription for opioids. To overcome their objections, I
recommend conducting at least a ten-minute discussion in which you accomplish
the following:

+ Assume that patients and families are harboring common fears and mis-
conceptions about opioids and explore these with them.
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+ Explain the difference between tolerance and addiction. I have found the
following phrases to be useful. They describe patients’ fears but also their
hope to accomplish their goals: “People with an opioid-use disorder use drugs
to ‘get out’ of their lives; but patients with cancer may need opioids to get back
‘into’ their lives, to do the things they want to do.”

+ Reassure them that taking medication now does not jeopardize achieving
pain relief if the pain worsens.

+ Explain the likely side effects (e.g., constipation, sedation, nausea) and how
you can prevent or treat these:

- They may feel somewhat sleepy for the first two or three days, but the
drowsiness will pass, and the pain relief will remain.

- Constipation will persist as long as they continue to take opioids, and
it requires ongoing therapy. Advise them to replace any insoluble fiber
laxatives with the laxatives you prescribe, to take them whether or not
they have had a bowel movement that day, and to take more laxatives if
they need them.

- Nausea is not a sign of opioid allergy. It resolves over four to seven days
and can be treated during that time if it is troublesome.

Initiating a treatment regimen for mild (level 1 to 4) to moderate (5 to 6) pain. For
mild neuropathic pain, begin gabapentin 100 mg orally twice a day or pregabalin
25 mg orally twice a day and titrate up as needed; or if there are no contraindi-
cations, consider tramadol 12.5 to 25 mg orally or tapentadol 25mg every 4 to 6
hours and titrate up as needed and tolerated. For patients with mild somatic or
visceral pain, such as from bony metastases, begin with an NSAID such as acet-
aminophen or ibuprofen every 6 to 8 hours. If the pain relief remains unsatisfac-
tory to the patient, either add low doses of tramadol or tapentadol as above, or
a step 3 agent (i.e.,, morphine 7.5mg, hydromorphone 2mg, or oxycodone 5mg)
every 4 hours.

For outpatients with moderate pain (level 5 or 6 on a 0 to 10 scale), treat as
follows:

+ Begin with either (a) 15mg of morphine, 4 mg of hydromorphone, 10 mg of
oxycodone, 5 mg of oxymorphone, 50 mg of tramadol, or 50 to 100mg of
tapentadol orally every 4 hours as needed. For patients with somatic or vis-
ceral pain, add an NSAID such as acetaminophen or ibuprofen every 6 to 8
hours. Add polyethylene glycol daily and one or two senna tablets twice a
day (or choose another laxative from Table 7.5). If the pain is neuropathic,
do not use an NSAID as an adjuvant to the opioid. Instead add gabapentin
100 mg orally three times a day and titrate to a therapeutic level, at least
300 mg orally three times a day, over several weeks.
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+ Identify a pain scale and/or a functional goal that would indicate adequate
pain relief that the patient and family feel comfortable using. Ask the
patient to record, at least twice a day, her pain level before and about one
hour after she takes the drug, along with any side effects.

+ The day after each opioid dose change, check with the patient to determine
whether the pain relief is now satisfactory.

« If the pain relief is satisfactory but the patient has developed side effects,
treat them as described earlier in this chapter.

« If the pain is persistent throughout the day, relieved for only 1 or 2 hours
with the immediate-release opioid, and recurs before the next dose, start
an equivalent amount of a sustained-release (SR) morphine, hydromor-
phone, hydrocodone, oxycodone, oxymorphone, or fentanyl preparation,
adding an immediate-release (IR) form for pain between regularly sched-
uled doses (rescue doses). The rescue dose should be 10 percent of the
total daily opioid dose (5 percent initially in older patients). It is sometimes
necessary to round up or round down the calculated opioid dose to accom-
modate the dosages available in SR or IR preparations. I give examples of
how to do these calculations later in the chapter. If appropriate, continue
the gabapentin for neuropathic pain, the NSAID, or add an amount of
NSAID equivalent to the amount in the combination tablet that the patient
formerly took.

Treating Pain that Recurs before the Next Dose

Converting from a combination product to acetaminophen or NSAID +
a sustained-release form of the same opioid (oxycodone)

Initial combination agent: oxycodone 5mg + acetaminophen 325 mg,
12 tablets per 24 hours (60 mg of oxycodone and 3900 mg of
acetaminophen) (2 tablets every 4 hours)
- Total oxycodone dose: 5 mg/tablet x 12 tablets = 60 mg
- Equivalent SR oxycodone: 30 mg every 12 hours
« Add opioid rescue dose (10 percent of 24-hour dose): 10 percent

of 60 mg ~ 5mg of IR oxycodone

+ Add back acetaminophen <3000 mg per 24 hours or NSAID if needed

Initial opioid regimen for opioid-naive outpatients with severe (level 7 to 10) pain.
The step 3 opioids are indicated for initial therapy of patients with severe pain.
They include hydromorphone (e.g., Dilaudid) for older patients or for patients
with renal or hepatic failure, as well as morphine, oxycodone, and oxymorphone.
Begin with the starting doses listed in Table 7.3. Some patients need to be admitted
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to bring their pain under control. Later in the chapter, I review how to treat a pa-
tient in a pain crisis.

Do not use a fentanyl patch for initial therapy for a patient in severe pain; it
takes 12 to 20 hours to achieve a therapeutic level of fentanyl after the patient
applies a fentanyl patch. Because of the concerns described earlier in this chapter,
do not use methadone as the initial agent, unless you are experienced in its use.

Treating Pain that Is Unrelieved by a Step 2 Agent

Converting from a combination agent to a sustained-release preparation containing
the same opioid (oxycodone) at a higher dose

« Initial combination agent: oxycodone 5mg + acetaminophen 325 mg,
12 tablets per 24 hours (60 mg of oxycodone and 3900 mg of acetaminophen)
(2 tablets every 4 hours)

« Increase the oxycodone by 50 percent: 60 mg + (60 mg x 50 percent = 30 mg)
= 90mg of oxycodone ~ 40 mg of SR oxycodone every 12 hours.

+ Adjust rescue dose of oxycodone: 10 percent of 80 mg ~ 10 mg; rescue dose:
10 mg of IR oxycodone every 2 hours p.r.n.

+ Add back acetaminophen <3000 mg per 24 hours or NSAID if needed.

Whichever opioid you choose, prevention of constipation is crucial. Prescribe,
for example, two senna twice daily with a daily osmotic agent (e.g., 17 g of polyeth-
ylene glycol [Miralax]) at bedtime; exclude the osmotic agent if it causes diarrhea.
Instruct all patients to take the laxatives even if they have had a bowel movement
that day. The stool softener docusate (e.g., Colace) does not add to the effective-
ness of senna and does not need to be given with it (Pasay et al. 2017).

For patients with moderate to severe neuropathic pain, gabapentin (or prega-
balin if the insurance will cover that agent) and a corticosteroid will be most ef-
fective. Start with gabapentin taken three times a day, the highest dose at bedtime
when neuropathic pain is at its worst and the sedating effect of the gabapentin
will be welcome (e.g., 100, 100, 300mg p.o.). If the pain is severe, add corticoste-
roids, a higher dose at first, tapering as the gabapentin doses gradually increase.
For example, start 8 mg oral dexamethasone taken before noon, followed by 4 mg
at 8 am. and 2 p.m. daily for 4 days, 2mg at 8 a.m. and 2 p.m. daily for 4 days, and
2mg a day for 4 days. If the gabapentin is well tolerated, increase the dose over
several weeks until pain relief is improved or the patient has a dose-limiting side
effect. If the gabapentin is ineffective at 300 mg taken orally three times a day, the
insurance will usually allow the switch to pregabalin; start at 50 mg pregabalin
twice daily by mouth and titrate up to 150 mg twice daily if needed. If the neuro-
pathic pain persists, consider increasing the pregabalin to t.i.d. or adding another
of the anticonvulsants listed in Table 7.8.
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Changing Opioid Dose, Opioid Agent, or Route of Delivery

Adjusting the dose. The initial dose of opioid is, unfortunately, no better than
an educated guess. Doses often need to be adjusted upward or downward both
during the first few weeks of therapy and later in the patient’s course of treatment,
as the disease process advances. Explain this to patients and ask which is prefer-
able to them: rapidly relieving the pain or avoiding side effects such as sedation.
If patients and their families want immediate pain relief regardless of the side
effects, I am comfortable with using a higher initial dose. If they express a great
deal of concern about the potential side effects, I am more conservative with the
initial dose, but I supply rescue medication, carefully monitor the patient, and
raise the basal dose until the relief of the constant portion of the pain is satis-
factory. Ideally, patients with constant, not intermittent, pain need to use rescue
doses of IR opioids only once or twice a day; the bulk of the pain relief should be
provided by the oral SR or transdermal opioid or methadone. Patients without
constant pain, whose pain is intermittent incident pain, will benefit most from
taking IR opioids when they have pain. Adding SR opioids may cause excessive
sedation in these patients.

Initial Oral Opioid for Opioid-Naive Patients with Severe Pain
- Morphine sulfate 7.5 mg p.o. or 5 mg oxycodone p.o. g2h p.r.n. for patients
under 65 years old with normal renal and hepatic function

+ Hydromorphone 4 to 6 mg p.o. every 4 hours for patients 65 or older or patients
with renal or hepatic failure

« Transition to a SR after starting with an IR opioid: IR morphine or oxycodone
every 2 hours p.r.n. for 24 hours; then give total daily dose in SR form if the
patient is not sedated and continues to require p.r.n. doses

Example.
7.5mg IR morphine (% of a 15-mg tablet) x 12 doses = 90 mg of morphine
SR dose: 30mg g8h SR morphine with 10 mg IR morphine rescue (e.g., 0.5 ml
of a 20 mg/ml morphine solution)

Example.
5mg IR oxycodone x 12 doses = 60 mg oxycodone
SR dose: 30 mg q12h SR oxycodone with 5mg IR oxycodone rescue

« Starting with an SR opioid

Example.

Morphine SR 15mg q12h or oxycodone SR 10 mg q12h with 5mg IR oxycodone
rescue
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Initial Transdermal Fentanyl Transition
for Patients with Severe Pain

- Start with morphine sulfate 7.5 mg p.o. or 5 mg oxycodone p.o. g2h p.r.n. for
patients under 65 years old with normal renal and hepatic function

+ Once patients have been on the equivalent of at least 60mg/day morphine,
they may be transitioned to a fentanyl patch

Example.
7.5mg IR morphine (% of a 15-mg tablet) x 8 doses = 60 mg of p.o. morphine

Initial dose of transdermal fentanyl: 25 pg/hr patch, which is approximately
equivalent to 50 mg of morphine every 24 hours

Add rescue doses* of 7.5mg of IR morphine or 5 mg oxycodone every 2 hours
p.o., or 0.5 ml of a 20 mg/ml morphine or oxycodone solution sublingual every
2 hours (i.e., 5 mg of IR morphine or 5 mg of IR oxycodone sublingual)

*Patients should expect to use rescue doses until fentanyl blood levels are adequate
(i.e., for at least the first 12 to 24 hours after receiving the patch).

Using Rescue Doses to Increase Sustained-Release
Opioid Dose for Patients with Constant Pain
Example.

A patient with chronic abdominal pain from pancreatic cancer taking 60 mg of
SR morphine every 12 hours took six rescue doses, 10 mg each, of IR morphine
(0.5 ml of a 20 mg/ml morphine solution) for pain that recurred when the rescue
dose “wore off.”

Total morphine dose taken in 24 hours: 120 mg + 60 mg = 180 mg

New SR morphine dose: 60 mg every 8 hours; rescue dose: 15mg IR morphine

To safely escalate the opioid dose in a patient with constant pain after the
patient has been taking an SR preparation for 24 to 48 hours,

+ Ask the patient to record all rescue doses he takes.

- If the total amount of drug he takes as a rescue dose is more than 25 per-
cent of the total SR dose, increase the SR dose by the amount in the rescue
doses.

Changing opioid agents. Patients commonly need to change opioid agents be-
cause of intolerable side effects. Much has been written about the challenges of
making these changes, given that the equianalgesic tables we use are far from
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perfect (Knotkova, Fine, and Portenoy 2009; Fine, Portenoy, and Ad Hoc Expert
Panel 2009). Using an equianalgesic table such as the one provided in this chapter
(Table 7.4; or at https://pinkbook.dfci.org) will give you somewhere to start; you
should be able change agents safely while maintaining adequate control of the
patient’s pain.

Just asI do when I ask the patient to start on opioids, [ always let patients know
that this is an inexact science, and that they're likely to be either more sedated or
in more pain than they'd like to be for the first few days as we work to get the dose
of the new agent adjusted. Knowing which of these they can tolerate (sleepiness
or uncontrolled pain) helps me know where to start in the range of “acceptable”
doses of the new opioid.

In Table 7.4, the columns indicate the equianalgesic oral and parenteral opioid
doses for the listed drugs. For example, 30 mg of oral IR morphine equals 20mg of
oral IR oxycodone or 7.5mg of oral hydromorphone (e.g., Dilaudid); 10 mg of par-
enteral morphine equals 1.5mg of parenteral hydromorphone; and 10 mg of par-
enteral morphine equals 7.5 mg of oral hydromorphone or 20 mg of oxycodone.

For patients using a fentanyl patch for pain relief, and who have adequate fat
reservoir but wish to change to an oral or parenteral formulation of a different
opioid, I make the conversion assuming the patient is receiving a full fentanyl
dose from the patch. I know it took 12 hours for a therapeutic blood level to be
achieved, and that there is ongoing release of fentanyl from the fat reservoir, so I
take that into account. I use only immediate-release rescue opioids as needed for
the first 6 hours after the patch is removed. At 6 hours, you can begin an infusion
of parenteral opioids or begin oral SR opioids at a dose that is 50 percent of the
dose you will use at 12 hours. After 12 hours, you can begin the full, calculated
dose of the SR opioid or IV opioid infusion.

An adequate fat reservoir cannot form, however, in patients who are very thin
or have arm edema or extensive arm tattoos. Patches may not adhere because of
skin oils or sweat. If you wish to change their treatment to an oral or intravenous
opioid, the safest way to do this is to assume that the patients are not absorbing
any of the fentanyl and make your calculation of how much of the new opioid is
needed using only the amount of rescue opioid they have taken in the past 24 to
48 hours. To be safe, [ use the same method described above to transition to the
other opioid: using only rescue for the first 6 hours after they remove the patch,
using half the calculated new opioid SR or IV infusion dose for the next 6, and
only starting the full calculated opioid oral or infusion dose at 12 hours after the
patch was removed.

For example, consider a very thin patient who cannot take oral medications, is
not getting adequate relief from a 200-pg/hr fentanyl patch placed on the arm, but
the 24 mg of as-needed IV rescue hydromorphone she was given in the previous
24 hours has provided intermittent pain relief. I assume that without the patch,
she'll need at least 1 mg/hr hydromorphone (24 mg/24 h). I'd order the patch to be
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Converting from Sustained-Release
Morphine to Sustained-Release Oxycodone
or Extended-Release Hydromorphone

Example.
Current SR morphine dose: 60 mg p.o. every 12 hours (total dose: 120 mg/24 hr)
Equivalent SR oxycodone dose: 40 mg every 12 hours (total dose: 80 mg/24 hr)
2/3 (dose reduction for incomplete cross-tolerance) x 80 mg = 55mg
New SR oxycodone dose: 30 mg every 12 hours; rescue dose: 5mg IR oxycodone

Example.
Current SR morphine dose: 60 mg p.o. every 12 hours (total dose: 120 mg/24 hr)
Equivalent p.o. hydromorphone (e.g., Dilaudid) dose: (120 mg/30) x 7.5 =30 mg
2/3 (dose reduction for incomplete cross-tolerance) x 30 mg = 20 mg

New ER hydromorphone dose*: 24 mg extended release (two 12-mg tablets) p.o.
every 24 hours (or 4mg IR every 4 hours); rescue dose: 2mg IR hydromorphone

*ER hydromorphone (i.e., Exalgo) comes in 8,12, 16, and 32 mg tablets. (N.B. | prefer
not to give two strengths of an ER opioid if possible, to minimize the chance of
incorrect dosing.)

removed and continue that patient’s effective rescue dose, which was 2 to 3mg of
IV hydromorphone every 2 hours as needed for the first 6 hours after the patch
was removed. At 6 hours, [ would order a hydromorphone drip at 0.5 mg/hr and
continue the rescue doses. Twelve hours after the patch was removed, I would
increase the drip to 1mg/hr.

Some patients may develop an allergy to the adhesive in the patch. If these
patients were taking fentanyl because they poorly tolerated other opioids, the
fentanyl can be given as an SQ or IV infusion at the same rate as the patch.

The data that appear at the bottom of Table 7.4 apply only to equivalencies
between fentanyl (delivered by transdermal fentanyl patch in micrograms per
hour) and the total amount of parenteral or oral morphine taken in 24 hours. For
example, the equivalent morphine dose for a patient with a 50 pg/hr fentanyl
patch is 33 mg of intravenous morphine in 24 hours, or 100mg of oral morphine
in 24 hours. Similarly, the equivalent fentanyl dose for a patient on an intravenous
morphine drip of 4mg/hr (i.e., 96 mg IV in 24 hours) is 150 ug/hr. A decrease in
opioid dose for incomplete cross-tolerance (see below) does not need to be taken.

Except when converting from fentanyl to morphine or vice versa (Table 7.4),
it is not sufficient simply to calculate the equianalgesic dose of the new opioid.
Patients who take an opioid for several weeks become tolerant to many of the
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side effects that opioid induces, but they may not be as tolerant to the side ef-
fects caused by the new opioid. If their pain is well controlled and they take a full
equianalgesic dose of the new opioid, they may develop significant sedation or
respiratory depression. To take into account this “incomplete cross-tolerance” be-
tween opioids, in patients with well-controlled pain, prescribe about two-thirds of
the calculated equianalgesic dose of the new opioid. If the pain is not adequately
relieved, however, give the full equianalgesic dose of the new agent. In all cases,
10 percent of the 24-hour dose of the new opioid becomes the new rescue dose.
It is much more difficult to convert patients safely to methadone, especially
from high doses of other opioids. As I discussed earlier in this chapter, the equi-
analgesic ratios change as the nonmethadone opioid dose increases. Values range
from a ratio of 10:1 at morphine equivalents of 60-199 mg daily, to 20:1 at mor-
phine equivalents of greater than 200 mg daily. First, determine the oral morphine
equivalent of the average total amount of opioid the patient has taken daily for the
previous two days (a discussion of how to do this appears later in this chapter).
If the total oral morphine equivalent was 300 mg on the first day and 400 mg on
the second, the average total daily amount would be 350 mg; use that amount to
determine the methadone dose according to the ratios in the box below.

Morphine Equivalent Methadone Doses
Oral Morphine Equivalent (mg/24h)  Morphine: Methadone Ratio

<60 2to 7.5 mg/d
60-199 and patient <65 10:1
2200 mg or patient 265 20:1

(McPherson et al. 2019)

For the patient taking an average of 350 mg of morphine a day, the ratio would
be 20:1 (350/20 = 17.5 mg total daily dose, given in divided doses, usually three
times a day, or 5 mg p.o. t.i.d.). I describe in detail earlier in the chapter how to
convert a patient from oxycodone to methadone. If you have questions about
this conversion procedure, consult a palliative care clinician (including a clinical
pharmacist) or anesthesia pain specialist.

Changing the route of delivery. Changing from transdermal fentanyl to the in-
travenous route and vice versa is relatively straightforward, since the doses are
equivalent. But the patient will be absorbing fentanyl from the fat reservoir for
some time after the patch is removed, which will contribute to the pain relief
and the side effects. My practice, which others have also reported (Kornick et al.
2001), is that 6 hours after the patch is removed, begin the continuous infusion at
half the fentanyl patch dose. For example, if the patient is on a 50 mcg/hr patch,



Pharmacologic Management of Cancer Pain

Changing from Oxycodone to Methadone in a Patient
with Severe Pain Uncontrolled by the Oxycodone

Example.

A patient takes 100 mg of sustained-release oxycodone every 8 hours (300 mg
every 24 hours) for the past 48 hours along with 30 mg p.o. immediate-release
oxycodone every 3 hours p.r.n. (total 6 doses per day over the past 48 hours).

Transition only the SR oxycodone to methadone, continuing the rescue IR
oxycodone.
300 mg oral oxycodone = 450 mg oral morphine
Morphine to methadone ratio: 20:1
Equianalgesic methadone dose: 450 mg/20 = 22.5 mg of methadone
New opioid: 7.5mg p.o. methadone g8h, beginning Day 1

N.B. The methadone will take 3-5 days to achieve the full pain-relieving effect
of the initial dose. Continue the SR oxycodone until the rescue dosing markedly
decreases, usually by Day 3 (suggested procedure referred to as “RULE” below).

Day 1: Give 100 mg of sustained-release oxycodone g8h and 7.5 mg of methadone
g8h; continue 30mg IR oxycodone as needed g4h
— Patient takes three 30 mg doses over 24 hours

Day 2: RULE: If the patient has used <3 doses of p.r.n. IR oxycodone, halve the SR
oxycodone.
— Give 50 mg of sustained-release oxycodone q8h and 7.5 mg of methadone
g8h; continue 30 mg IR oxycodone as needed g4h.
— Patient takes two 30-mg doses over 24 hours.

Day 3: RULE: If the patient has used <3 doses of p.r.n. IR oxycodone, stop the SR
oxycodone
— Discontinue SR oxycodone and continue 7.5 mg of methadone p.o. q8h;
continue 30 mg IR oxycodone as needed g4h.

remove the patch at noon, and begin a fentanyl infusion at 25 mcg/hr at 6 p.m. At
midnight, increase the rate to 50 mcg/hr. Provide as-needed bolus dosing in case
of breakthrough pain.

When changing back to the transdermal patch, it will take some time for
enough fentanyl to be deposited in the fat reservoir under the patch for blood
levels to develop that provide pain relief. Therefore, I recommend decreasing the
drip dose by 50 percent at 6 hours after placing the patch and stopping the in-
fusion 12 hours after the patch was placed. For example, if the patient is on a 50
mcg/hr infusion, place the patch at noon and decrease the fentanyl infusion to 25
mcg/hr at 6 p.m. At midnight, discontinue the infusion. Provide as-needed bolus
dosing in case of breakthrough pain.
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Some Common Oral-to-Parenteral Opioid Conversions
Morphine: ratio of oral dose to parenteral dose = 3:1

Example.
Oral dose: 100 mg q12h; 24-hour total dose = 200 mg p.o.
Equivalent IV/SQ dose: 200 mg p.0./3 = ~66 mg/24 hr IV (i.e., ~3mg/hr).

Hydromorphone: ratio of oral dose to parenteral dose = 5:1

Example.
Oral dose: 12 mg every 4 hours; 24-hour total dose = 72mg p.o.
Equivalent IV/SQ dose: 72mg p.o./5 ~14mg/24hr IV or SQ (i.e., 2.3 mg IV every

4 hours or 0.6 mg/hr). Round to nearest dose that can be administered: 2-2.5 mg
IV every 4 hours.

Changing from the oral to the parenteral route of opioid agents except fen-
tanyl requires a change in opioid dose. A large proportion of an oral opioid dose
is metabolized in its first pass through the liver; these metabolites cannot cross
the blood-brain barrier to provide pain relief.

Trainees need to be reminded that it's important to specify the route by which
the opioid should be given. I was once called by the nurses because a house officer
had written an order for “6 mg of hydromorphone IV or p.o. g4h.” The patient had
been taking the oral hydromorphone dose but was going to be NPO for surgery.
Luckily, the nurse did not give the 6 mg intravenous bolus; if she had, the patient
would have received the equivalent of 30 mg of oral hydromorphone.

Converting from multiple oral agents to a single parenteral agent. While convert-
ing from an oral to a parenteral route of the same opioid is fairly straightforward,
other conversions can be more challenging. Not infrequently, when patients are
admitted to the hospital, they are taking several different oral opioids, and these
must be converted to a single parenteral medication. To start an infusion using
morphine, I calculate the patient’s total daily oral opioid dose in oral morphine
equivalents, reduce the doses of other opioids by one-third to adjust for incom-
plete cross-tolerance, and add all the morphine equivalents together to get the
total oral morphine equivalent for 24 hours. I divide that total by 3 to get the total
intravenous morphine equivalent over 24 hours. Finally, I divide that amount by
24, which becomes the continuous-infusion rate for the intravenous morphine.

Here are two sample calculations of patients whose pain control is satisfac-
tory, but who need to be switched from oral to parenteral opioids. The first is
a patient with myeloma who broke her femur and needed to have a pin placed
before she received radiation (see “Converting from IR Oxycodone plus SR Mor-
phine to an Equivalent Parenteral Morphine Dose”). She would be NPO in the
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Converting from IR Oxycodone Plus SR Morphine
to an Equivalent Parenteral Morphine Dose

+ Calculate oral morphine equivalents taken in the past 24 hours and decrease
doses of other opioids by one-third to adjust for incomplete cross-tolerance.

Current Medications Oral Morphine Equivalents

IR oxycodone 60 mg 60 mg (i.e., 2/3 x 90 mg, reducing for incomplete
cross-tolerance)

SR morphine 120 mg 120 mg

Total 180 mg oral morphine equivalents

+ Calculate the IV morphine drip rate.
Oral Morphine Equivalents Parenteral Dose IV Drip Rate
180mg 60mg (180mg/3) 2.5mg/hr (60 mg/ 24 hr)

perioperative period and would be expected to have postoperative pain in ad-
dition to her chronic pain from her myeloma. She had been taking 60 mg of SR
morphine every 12 hours, with two 5-mg oxycodone every 4 hours as needed for
breakthrough pains. Since the fracture, she had in fact taken 12 oxycodone tablets
a day in addition to the morphine.

The second is a patient who was taking 180mg of SR oxycodone a day and
hydromorphone for rescue (see “Converting from IR Hydromorphone plus SR
Oxycodone to an Equivalent Parenteral Morphine Dose”). He took 24 mg of oral
hydromorphone on the day before admission. Intravenous hydromorphone could
be used, but for this example, assume that you wish to prescribe morphine.

Some patients are admitted with persistent pain despite taking oral opioids.
Because their opioid doses should be increased by 50-100 percent, I do not de-
crease the equianalgesic dose for incomplete cross-tolerance. I give them the
exact equivalent in morphine, which, in effect, is a 33 percent increase in dose.
For example, you might want to start an intravenous morphine drip for a patient
whose average pain intensity is 8 despite taking two 5-mg oxycodone every 4
hours (i.e., 10mg oxycodone x 6 doses = 60mg IR oxycodone) and 60mg of SR
oxycodone every 12 hours.

If you are converting a patient from oral to parenteral opioids who has not
received intravenous opioids before, it is important to explain to him why you are
using this route. I learned this from a young patient with testicular cancer who
was admitted with severe retroperitoneal pain caused by metastases.
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Converting from Oral SR Oxycodone plus IR Hydromorphone
to an Equivalent Parenteral Morphine Dose

« Calculate oral morphine equivalents taken in the past 24 hours and decrease
doses of other opioids by one-third to adjust for incomplete cross-tolerance.
Current Medications Oral Morphine Equivalents
SR oxycodone 180 mg 180 mg (i.e., 2/3 x 270 mg, reducing for

incomplete cross-tolerance)

Hydromorphone 24 mg oral 64 mg ([(24 mg/7.5) x 30] x 2/3, reducing for
incomplete cross-tolerance)

Total 244 mg oral morphine equivalents

« Calculate the IV morphine drip rate.
Oral Morphine Parenteral Dose IV Drip Rate
244 mg 81mg (244 mg/3) 3.4mg/hr (81mg/24hr)
Round to nearest dose

that can be administered:
3.5mg/hr

Dire Implications of a Morphine Drip

Joe was an 18-year-old student whose family physician had discovered a
testicular mass several months before. Joe had insisted that he wanted to finish
the school year before having any diagnostic procedures. He made it through
graduation but soon after was admitted for pain control from extensive painful
retroperitoneal adenopathy.

To relieve his pain | suggested a morphine drip with morphine boluses as
needed. When | next went to see Joe, he was in tears. | asked what was the matter,
and he replied, “I knew from Dr. Porter that | was sick, but he never told me | was
about to die!” | was taken aback and told him that, on the contrary, he had every
chance of being cured by the chemotherapy. When | asked what had made him
think he was terminally ill, he said, “Well, the nurses told me you started a mor-
phine drip. And the only time | ever heard of that being used was on my Aunt
Jane; they started one on her just a few days before she died.”

Since this experience, | have been careful to explain to a patient why | am
choosing intravenous opioids, saying something like,

I know you are having severe pain, and | want to lower the level of the pain as
fast as | can. To do this, | need to give you opioid medications, like morphine,
and | need to give them as an infusion. This doesnt mean you're about to die;
it’s just that this is the fastest way | can bring your pain under control. As soon
as | know what dose of opioids you need, I'll switch you to oral medications.

| have frightened many fewer patients since | adopted this technique.
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Converting from Oral IR and SR Oxycodone to a Parenteral
Morphine Infusion for a Patient in Persistent Pain

« Calculate oral morphine equivalents taken in the past 24 hours. Given uncontrolled
pain, you do not need to reduce dose for incomplete cross-tolerance.
Current Medications Oral Morphine Equivalents
IR oxycodone 60 mg 90 mg
SR oxycodone 120 mg 180mg

Total 270 mg oral morphine equivalents

+ Calculate the IV morphine drip rate.
Oral Morphine Parenteral Dose IV Drip Rate
270 mg 90 mg (270mg/3) 3.75mg/hr (90 mg/24 hr)
Round to nearest dose

that can be administered:
3.5to 4mg/hr

Changing from pills to a transdermal fentanyl patch and vice versa. The tech-
nique for changing patients from oral medications to a transdermal fentanyl
patch includes not only determining the equianalgesic dose (Table 7.4) but also
providing pain relief during the time it takes for the patch to begin providing ade-
quate analgesia. This is easy to do if the patient is taking an SR morphine, hydro-
morphone, or oxycodone preparation. Exalgo relieves pain for 24 hours, Kadian
relieves pain for 12 to 24 hours, and the other SR preparations relieve pain for
about 8-12 hours, which is almost the same amount of time it takes for the patch
to begin providing adequate pain relief. Therefore, instruct the patient to take
the last dose of the SR opioid pills (or 50 percent of the Exalgo dose) at the time
she applies the first patch and to use the rescue doses if needed. If her pain is
constant, not episodic, and 72 hours after the patch is placed, the patient’s pain
control is not satisfactory or her rescue doses exceed 25 percent of the total daily
opioid dose, increase the dose of the fentanyl patch by an amount equivalent to
the amount of rescue medication taken. Further dose titrations may be needed
over the ensuing weeks.

To convert from a fentanyl patch to oral medications, as I review above when
discussing how to make other transitions from fentanyl patches, you must take
into consideration the significant amount of fentanyl that remains in the skin
reservoir after the patient has removed the patch. Therefore, ask the patient to
remove the patch and to take rescue medication if pain recurs. At 12 hours after
they've removed the patch, since the serum level of the fentanyl is still significant,
the patient should take half the equianalgesic dose of the oral SR opioid agent.
Twenty-four hours after the patch is removed, the serum fentanyl level will no
longer be therapeutic, and the patient may take the full equianalgesic dose of oral
SR opioid.
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Converting from Oral Opioids to Transdermal Fentany!l

Example.

A patient taking SR morphine 150 mg p.o. every 12 hours would like to switch to
transdermal fentany!.

Refer to Table 7.4 for the fentanyl dose that should be prescribed for each oral
morphine dose. A further one-third decrease is not required.

Current Medications Transdermal Fentany! Equivalents
SR morphine 300 mg 150 pg/hr

Rescue dose: 30 mg IR morphine

Give the last dose of 150 mg of SR morphine at the time the patch is placed.

Increasing the Dose of Transdermal Fentanyl

Example.

A patient who had been maintaining excellent pain relief using a 75 ug/hr fentanyl
patch (equivalent to 150 mg of morphine) had for the past three days required six
15-mg doses daily (total 90 mg) of IR morphine (i.e., about 33 percent of the total
daily opioid dose) for increased constant pain.

Refer to Table 7.4 for the fentanyl dose equivalent to the oral morphine dose.

Current Medications Transdermal Fentanyl Equivalents

Fentanyl 75 pg/hr 75 pg/hr

IR morphine 90 mg 45 pg/hr

New patch strength 125 pg/hr (closest dose to patches available)

Calculate new rescue dose.

Fentanyl Dose Oral Morphine Equivalents

125 pg/hr 250mg

Rescue dose 10 percent of 250 mg ~ 30 mg IR morphine
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Converting from a Transdermal Fentanyl Patch to Oral Opioid

Example.
A patient using a 100-pg/hr transdermal fentanyl patch is to be switched to the
equivalent SR morphine dose.

Referring to Table 7.4, select the equianalgesic dose.

Current Fentanyl Dose Morphine Equivalent
100 pg/hr 200 mg morphine/24 hr

Rescue dose: 20 mg IR morphine (e.g., 1 ml of a 20 mg/ml elixir)
« Patient removes the patch and takes IR morphine every 3 hours p.r.n. for the next
12 hours.

« Twelve to 18 hours after the patch was removed, the patient begins 50 mg of
SR morphine every 12 hours, with p.r.n. IR morphine g3h. At 24 hours, he starts
100 mg b.i.d. SR morphine.

Rapidly Relieving Excruciating Pain

Rarely, you will see a patient in the ED or an inpatient who has a pain “emergency”:
the pain has been severe, debilitating for at least 6 hours without relief from the
medications the patient has tried, and has escalated over the past several days.
The patient is in agony, and you want to relieve the pain as soon as possible. You
can do this most expeditiously by “stacking” morphine or hydromorphone intra-
venous bolus doses. To do this safely, however, the patient must be monitored very
closely. While the bolus doses are being given, the patient should be under contin-
uous observation, with continuous pulse oximetry, and recordings at least every
15 minutes of vital signs, verbal pain scores, mental status changes (e.g., using the
Richmond Agitation Sedation Scale [RASS]), and other adverse events, until the
pain level has fallen to less than 5. This process usually takes several hours.

Rapid dose escalation is usually needed to overcome severe pain in both
opioid-naive patients and those who are already taking opioids. In both situa-
tions, prescribe a bowel regimen and ensure close monitoring for opioid-induced
nausea, sedation, and respiratory depression. For patients with severe neuro-
pathic pain, consider adding corticosteroids (e.g., dexamethasone). With careful
patient observation, opioid doses can be increased substantially without excessive
toxicity. Suggestions for dosing of IV boluses and recommended monitoring pa-
rameters for both types of patients are given in the boxes describing the treatment
of severe pain.
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Treating Severe Pain in an Opioid-Naive Patient

+ Begin a bowel regimen; consider adding corticosteroids for neuropathic pain.

+ Monitor the patient for nausea, sedation (RASS), respiratory depression due to
opioids.
- PCA option:
— Begin with loading dose, basal rate, and bolus dosing.
Hydromorphone for patients with renal failure:

0.2 to 0.5mg loading dose + 0.01 mg/kg basal rate + 0.2 mg boluses every
10 minutes p.r.n.; nursing bolus up to 2 times per hour, 0.5 mg

Sample calculation. For a 70-kg man, hydromorphone basal rate = 0.7 mg/
hr. For patients over 65 or patients with CO2 retention, begin at 0.3 mg/hr.

Morphine for other patients:

2 to 5mg loading dose + 0.05mg/kg basal rate + 2 mg boluses every
10 minutes p.r.n.; nursing bolus up to 2 times per hour, 4 mg

Sample calculation. For a 70-kg man, morphine basal rate = 3.5 mg/hr.
For patients over 65 or patients with CO2 retention, begin at 0.3 mg/hr.

— Ensure continuous pulse oximetry.

— Check vital signs including level of sedation (RASS) every 15 minutes.

— Reevaluate pain hourly.

— Double PCA bolus doses every 2 hours and adjust nursing bolus dose to be
twice the PCA dose until pain level falls below 5 or becomes tolerable.

— Increase the basal opioid infusion rate every 12 hours as needed, adjusting rate
by the p.r.n. opioids received.

Example.

A patient receiving 3mg/hr IV morphine received 3 mg IV morphine g3h
over the past 12 hours (total 12 mg).

New |V morphine basal rate: 3mg/hr + 12mg/12 hr = 4 mg/hr

+ IV bolus option

— Start continuous pulse oximetry.

— Give 2 to 5mg of IV morphine; evaluate vital signs and pain relief 10 minutes
later.

— If pain level is severe and unchanged, double the bolus dose; check vital signs
and RASS; reevaluate pain 10 minutes later. If still unchanged, repeat.

— When pain level decreases but is still 25, repeat the same bolus dose; check
vital signs and RASS; reevaluate pain level 10 minutes later. If still 25, repeat.

— When pain level <5, give the effective bolus dose g3h as needed for next 8-12
hours.

— When pain control is adequate, begin continuous infusion or oral or transder-
mal opioid based on the opioid used in the past 8-12 hours.

(continued)
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Example.

Morphine to reduce pain level to <5: 35mg over 2 hours (5mg + 10 mg +
20mg)

Three additional 20-mg boluses required in the next 6 hours. Total mor-
phine taken in 8 hours: 95 mg IV. Because the half-life of morphine is
4 hours, 50 percent of the 95 mg will have been metabolized.

Options: morphine drip at 6 mg/hr (47.5/8) or oral or transdermal opioid
equivalent to 6 mg/hr parenteral morphine with 10 mg IV morphine g2h
p.r.n. rescue

Treating Severe Pain in a Patient Already Taking Opioids

« Continue the bowel regimen.

- Start continuous pulse oximetry; monitor the patient for nausea, sedation (RASS),
or respiratory depression caused by the increased opioid dose.

+ IV bolus option:

— Continue the previous continuous IV, oral SR, or transdermal opioid;
use 10 percent of the previous 24-hour opioid dose as the IV bolus dose
every 15 to 30 minutes, depending on the monitoring available.

— Ensure continuous pulse oximetry and check vital signs and RASS every
15 minutes.

— Reevaluate the pain level 15 minutes after each dose is given.

— Double the bolus dose if the pain is severe and unchanged; when pain level
decreases but is still =5, or (i.e, moderately severe), give the same bolus dose.

— When the pain has been brought under control, adjust the oral/transdermal
dose by the amount of rescue opioid required.

Example.
Sustained-release oral morphine: 100 mg every 12 hours

Current rescue dose: 15mg IR morphine every 2 hours p.o. = 5mg every
1 hour IV

IV rescue doses (mg) over the first 4 hours: 5 + 10 + 10 = 25mg IV morphine

Total IV rescue doses over 12 hours: 50 mg IV morphine = 150 mg oral
morphine. Add 50 percent of that to the basal opioid dose.

New oral morphine dose (mg): 200 + 75 = 275 mg sustained-release oral
morphine per day or 140 mg SR every 12 hours.

New rescue dose: 30 mg IR morphine p.o. g2-3h p.rn.

(continued)



354

PAIN CONTROL, SYMPTOM MANAGEMENT, AND PSYCHOLOGICAL CONSIDERATIONS

- PCA option:

— Start [V morphine PCA with basal rate at twice the current rescue dose.
Basal rate: 1mg/hr IV morphine, with boluses of 0.5 mg morphine IV every
10 minutes p.r.n.

— Start continuous pulse oximetry and check vital signs and RASS every
15 minutes, pain hourly.

— Double bolus doses every hour until pain level falls below 5 or becomes
tolerable. Continue the effective bolus dose.

— Increase the basal rate every 12 hours p.r.n., adjusting for bolus doses taken
and half-life of morphine.

Example.
A patient receiving 1 mg/hr [V morphine required 12 boluses of IV
morphine in the past 12 hours (0.5 mg + 1 mg + [2.0 mg x 10]).
Total IV rescue doses over 12 hours: 21.5 mg/12h = 1.8 mg/h; add 50 percent
of that to the basal opioid dose.

New basal rate: 1 mg/hr + 0.9 mg/hr =1.9mg/hr

When satisfactory pain relief is finally achieved, the patient usually falls
asleep. This is not a signal to decrease the opioid infusion rate. The patient is not
overdosed; he is simply exhausted by loss of sleep due to the excruciating pain. If
the patient is difficult to arouse, hold the infusion for an hour and then restart it
at 50 percent of the previous dose. When the patient awakens, continue careful
evaluations of pain intensity and side effects. Once the pain has been controlled
for a day or two, the patient is likely to require less opioid per hour to maintain
the same level of pain relief.

Opioid-tolerant patients who develop excruciating somatic pain are likely to
respond to infusions of hydromorphone, with bolus doses both to establish an
initial level and to provide rescue for incompletely relieved pain. If you use mor-
phine, the amounts needed are more likely to cause neurotoxicity (e.g., myoclo-
nus) than the doses needed of the much more potent hydromorphone. Calculate
an equianalgesic starting dose from the opioids the patient has been taking that
have not relieved her pain, and do not decrease for incomplete cross-tolerance,
because you know the patient needs a 50 to 100 percent increase in opioids be-
cause of her severe pain.

Susannah, for example, was a 35-year-old woman with metastatic breast
cancer and increasing bone pain who had been taking 100 mg of sustained-release
morphine every 8 hours for several months when her disease progressed and
her pain level “got out of control” When she was admitted for evaluation of the
cause of the increased pain, she told us she had taken six 30-mg rescue doses in
the past few days without relief. Her total oral morphine per day was, therefore,
300mg + 180mg = 480 mg. Knowing that 30 mg of oral morphine is equivalent to
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1.5mg of IV hydromorphone, to calculate her drip rate, I divided 480mg by 30 =
16 and multiplied that by 1.5 = 24 mg of IV hydromorphone per 24 hours, or 1mg/
hour. I discontinued her oral morphine, started with a loading bolus of 2mg of
hydromorphone, a hydromorphone drip of Img/hr, and added boluses of 1 to 2mg
of hydromorphone every 2 hours as needed to enable her to tolerate the workup.

Patients with neuropathic pain will be harder to control. Josh, discussed earlier
in this chapter, was rotated to methadone at home to good effect. But patients
with severe pain crises or whom you cannot monitor carefully at home will need
admission. If you are rotating opioids because of neurotoxicity, consider adding
a ketamine infusion to control the pain with fewer opioid boluses (Moryl, Coyle,
and Foley 2008). When ketamine is not an option, consider dexmedetomidine
(Precedex). Anesthesia pain and palliative care specialists can be consulted to help
you manage these complex patients.

SUMMARY

As clinicians, we strive to help even our sickest patients accomplish the goals
they have set for themselves. To succeed, we must relieve uncontrolled pain. The
pharmacologic agents and other treatment modalities discussed in this chapter,
along with the nonpharmacologic techniques reviewed in Chapter 8, enable us
to control the pain of 95 percent or more of our patients with cancer without ex-
cessive sedation, minimizing the associated side effects. When our patients have
accomplished their final tasks, they will—despite the urgings of the poet Dylan
Thomas to the contrary—"go gentle into that good night.”
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Tables

TABLE 7.1 Nonsteroidal Anti-inflammatory Drugs (NSAIDs)

Max. 24-hr
Chemical Class Generic Name Interval Initial Dose (mg)*  Dose (mg)
p-aminophenol Acetaminophent q4-6h 650 4000
salicylates Aspirint q4-6h 650 4000
Salsalate q8-12h 750-1000 3000
Diflunisal qi2h 500 1500
Propionic acid Ibuprofen q4-6h 400 2400
derivatives Fenoprofen q4-6h 200 2400
Ketoprofent g6-8h 25 225
Naproxent # q6-8h 250 1000
Oxaprozin q12-24h 600 1200
Acetic acid Indomethacint q8-12h 25 150
derivatives Tolmetin q8h 400 1800
Diclofenact q8h 50 150
Sulindac ql2h 150 400
Ketorolac q6h 15-30 mg IV g6h 120 mg per day
(p.0.10 mg g6h) (p-o. 40 mg)
COX-2 “selective™ Etodolac q8-12h 200-400 1200
Nabumetone q12-24h 1000/24 hr 1500
Celecoxib q12-24h 100-200 400
Valdecoxib q12-24h 10 40

*In the elderly and in patients with renal insufficiency, start at one-half to two-thirds of these doses.

Bioavailable p.r. via custom-made suppository or microenema (Davis et al. 2002).

*Available in suppository form.

SRofecoxib (Vioxx), withdrawn in September 2004. Valdecoxib was withdrawn in 2005.
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TABLE 7.2 Commonly Used Step 2 Opioids: Preparations Available

Initial Dose Dose Interval Dose Adjustments Preparations

Name (mg), Oral*  (hr) Needed Availablet

Hydrocodone 10 3-4 None IR, comb

Codeine 60 3-4 Severe hepatic or renal IR, comb, IM,
failure SQ, p.r.

Oxycodonet 5-10 3-4 Severe hepatic or renal Comb, p.r.
failure

Tapentadol 50 6 Moderate hepatic failure; IR, ER

severe renal failure

Tramadol 50 6 Cirrhosis or renal failure IR, p.r.comb

Source: H. Knotkova, P. G. Fine, and R. K. Portenoy, “Opioid Rotation: The Science and the Limitations of the Equianalgesic
Dose Table," J Pain Symptom Manage 38:426-39, 2009.

*For patients weighing over 110 pounds who have moderate to severe pain.

tPreparations: IR = oral, immediate-release; comb = oral combination preparation with an NSAID (acetaminophen, aspirin,
ibuprofen, etc.); IM = parenteral—suitable for intramuscular use; SQ = subcutaneous; p.r. = per rectum via commercial or
custom-made suppository or microenema (Davis et al. 2002).

*See also Table 7.3 for oxycodone not in a combination preparation; that is, IR, sustained-release (SR), liquid (lig), or liquid
concentrate (liq conc) oxycodone.
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TABLE 7.3 Commonly Used Step 3 Opioids: Preparations Available

Dose Dose Adjustments Preparations
Name Initial Dose (mg)* Interval (hr) Needed Availablet
Oral IM/IV

Morphine 15-30 10 3-4 Renal failure IV/SQ, IR, p.r,,

lig, liq conc
Morphine, SR 15-30 n/a 8-12 Renal/hepatic failure SR, p.r.
Morphine, SR 30 n/a 24 Renal/hepatic failure SR
Hydromorphone 4-8 1.5 4 Hepatic failure IV/SQ, IR, p.r.
Hydromorphone, SRt 12 n/a 24 Hepatic failure SR
Oxycodone 10 n/a 3-4 Renal failure IR, lig, liq conc,

p.r.
Oxycodone, SR 10 n/a 12 Renal/hepatic failure SR
Oxymorphone 10 \% 4-6 Renal/hepatic failure IR, lig, p.r.
Oxymorphone, SR 5 n/a 12 Renal/hepatic failure SR
Fentanyl* n/a 25ug/hr 72 Hepatic failure Transdermal
Buprenorphine n/a 5 pg/hr 5-7d Hepatic failure Transdermal
Fentanyl 200 pg n/a 2 Hepatic failure Transmucosal
Buprenorphine 75 ug n/a daily Hepatic failure Transmucosal
Methadone 5 25 6-8 Hepatic failure IV/SQ, IR, lig,

p.r.
Levorphanol 2 1 4-6 Renal failure IV/SQ
Demerol® N/R N/R N/R Renal failure IV, IR

Source: H. Knotkova, P. G. Fine, R. K. Portenoy, “Opioid Rotation: The Science and the Limitations of the Equianalgesic Dose
Table” J Pain Symptom Manage 38:426-39, 2009.

*For patients weighing over 110 pounds who have moderate to severe pain.

ftPreparations: p.r. = per rectum via commercial or custom-made suppository or microenema (Davis e tal. 2002); IV =
parenteral—suitable for intravenous use; SQ = subcutaneous; IR = oral, immediate release; SR = oral, sustained release; liq =
liquid; liq conc = concentrated liquid solution; N/R = not recommended.

*Only use as an initial dose if the patient is already taking the equivalent of oral morphine.

SNot recommended for use other than for a limited time (see text).
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TABLE 7.4 Commonly Used Opioids: Equianalgesic Doses

Drug Oral/Rectal Dose (mg) Parenteral Dose (mg)
Morphine 20-30 7-10
Hydromorphone 7.5 15
Oxycodone 15-20 7.5-10
Methadone* 20 10
Levorphanol 4 2
Oxymorphone 15 1
Meperidinet 300 75
Transdermal buprenorphine 5-10 mcg/hr n/a
Transdermal fentanyl 12.5 meg/hr 12.5 meg/hr
Transmucosal fentanyl 800 mcg n/a

Conversion from fentanyl transdermal patch to parenteral or oral morphine

Fentanyl (mcg/hr) Morphine (mg/24 hr)
p.o. IM/IV

25 50 17

50 100 33

75 150 50
100 200 67
125 250 83
150 300 100

Source: H. Knotkova, P. G. Fine, R. K. Portenoy, “Opioid Rotation: The Science and the Limitations of the Equianalgesic Dose
Table," J Pain Symptom Manage 38:426-39, 2009.

*For dosing of methadone, see discussion in text and Practice Points box.

*Not recommended for cancer patients (see text).
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TABLE 7.5 Laxatives to Prevent and Treat Opioid-Induced Constipation

Drug Mechanism Initial Dosage
General
Senna Myenteric plexus stimulant 1p.o.b.id.
Senokot-S Senna + stool hydrating agent 1p.o.b.id.
Bisacody! (Dulcolax) Myenteric plexus stimulant 1p.o.hs.
Milk of Magnesia (MOM) Osmotic 30 ml p.o. q.d.
Lactulose Osmotic 15-30 ml p.o. hs.
Polyethylene glycol Osmotic 17 gin 4 oz water p.o. q.d.
MOM + mineral oil Osmotic 30-60 ml MOM +15-30 ml
mineral oil gq.d. or b.i.d.
Plecanatide* Adds water to gut 3mgp.o.q.d.
Linaclotide* Adds water to gut 72-145 mcg p.o. q.d.
Lubiprostone* Adds water to gut 24 mcg p.o. b.i.d.
Prucalopride Stimulates colonic motility 2mgp.o.q.d.
Opioid Bowel Syndrome
Metoclopramide (Reglan) Vagal stimulant 5-10 mg p.o./IV q.i.d. to 20 mg
p.o./IV q.id,; or1-3 mg/hr IV
Clonidine Prevents withdrawal 0.1-0.3 mg transdermal patch
Methylnaltrexone Peripheral opioid antagonist Weight-based subcutaneous
injection
Naloxegol Peripheral opioid antagonist 25 mcg p.o. q.d. (decrease to
125 if Cr Cl <60 mL/min)
Naldemedine Peripheral opioid antagonist 0.2 mg p.o. q.d.

*Effective in patients on opioids who do not have cancer; not tested in cancer patients.
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TABLE 7.6 Antiemetics

Etiology of Nausea Drug Dose

Initiation of Prochlorperazine (Compazine) 10 mg p.o./IV tid. to q.i.d. or 25 mg p.r.
opioid therapy b.i.d.

Stimulation of Haloperidol (Haldol) 1-2 mg p.o. b.i.d. to q.i.d., 0.5-1 mg IV
chemoreceptor b.i.d. to q.id.

trigger zone Prochlorperazine (Compazine)
Olanzapine (Zyprexa, Zydis)
Ondansetron (Zofran)

Delayed gastric emptying ~ Metoclopramide (Reglan)

Vertigo Scopolamine (Transderm Scop)
Meclizine (Bonine, Antivert)

Unclear Ondansetron (Zofran)
Olanzapine (Zyprexa, Zydis)

Lorazepam (Ativan)

10 mg p.o./IV tid.to q.i.d. or 25 mg p.r.
b.id.

2.5-5mgp.o./SL/IV q.d.to t.id.
4-8 mgp.o./IVb.id.totid.

10-20 mg p.o./IV b.id. to q.i.d. or
1-3 mg/hr IV

1 patch q72h

25 mgt.id. p.o.

4-8 mgp.o/IVb.id. totid.

2.5-5mg p.o./SL/IV daily, b.i.d. to q.i.d.
0.5-1mg p.o./SL/IV g4h

Note: For nausea, initial steps should be (1) treat cause, if identified; (2) consider changing to a different opioid agent (see
text); and (3) use adjuvants to decrease opioid dose (see Table 7.5, opioid bowel syndrome). IV = intravenous; p.o. = oral; SL =

sublingual dissolving tablets/wafers.

TABLE 7.7 Psychostimulants

Drug Dose

Methylphenidate (Ritalin) 2.5-5 mg p.o. every morning; may repeat at noon if needed
Dextroamphetamine (Dexedrine) 2.5-5 mg p.o. every morning; may repeat at noon if needed
Modafinil (Provigil) 200 mg p.o. every morning; can increase to 400 mg/day

Note: For sedation, initial steps should be (1) treat cause, if identified; (2) use SR and IR preparations effectively; (3) discontinue
other sedating agents (see text); and (4) use adjuvants to decrease opioid dose (see Table 7.5, opioid bowel syndrome).
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TABLE 7.8 Adjuvants for Neuropathic Pain

Class/Drug Dose Comments

Corticosteroids

Dexamethasone

Anticonvulsants

Gabapentin (Neurontin)

Pregabalin (Lyrica)

Phenytoin (Dilantin)

Carbamazepine (Tegretol)

Lamotrigine (Lamictal)

Topiramate (Topamax)

Oxcarbazepine (Trileptal)

SNRI

Duloxetine (Cymbalta)

Venlafaxine (Effexor)

Tricyclic antidepressants

Amitriptyline (Elavil)

Nortriptyline (Pamelor)

Desipramine (Norpramin)

Clomipramine (Anafranil)

Baclofen

NK-1 receptor antagonists

Fosaprepitant

10 mg bolus; 4 mg p.o./IV q.id;
taper as tolerated

4 mgp.o/IVb.id.

900-3600 mg/day p.o.

150-600 mg/day p.o.

1000 mg load; 200-300 mg/day
200 mg p.o. h.s., increase g3d

100-200 mg/day p.o.
200-400 mg/day p.o.

2400 mg/day p.o.

120 mg/day p.o.

225 mg/day p.o.

Begin at 10-25 mg p.o. h.s;
increase to therapeutic dose
(50-150 mg in divided doses)

40-80 mg/day p.o.

150 mg IV q.d.

Spinal cord compression

Other neuropathic pain initial
dose

Initial dose: 100 mg b.i.d. to t.i.d;
increase by 100 mg g3-7d

Initial dose: 50-75 mg b.i.d. to
t.i.d,; increase by 100-150 mg
q3-7d

Cannot be given IM

Suspension available for rectal
administration. Do not exceed
1200 mg/24 hr

Initial dose 25 mg/day p.o.; in-
crease by 25 mg/day q2 weeks

Initial dose 25-50 mg/day p.o.;
increase 25-50 mg/day q. week

Initial dose 300 mg p.o. b.i.d;
increase by 300 mg q3d

Initial dose 30 mg p.o. daily;
Increase by 30 mg q 1-2 weeks

Initial dose 37.5-75 mg p.o. daily
Increase g2 weeks as needed

Side effects: anticholinergic,
sedation, cardiac arrhythmias,
orthostatic hypotension

Amitriptyline: most sedating

Nortriptyline: least orthostatic
hypotension; minimal sedation

Desipramine: least sedating,
minimal cardiotoxicity; may need
150-300 mg for therapeutic effect

5 mg p.o. t.i.d,; titrate as needed

Case report (Dulin et al. 2017)
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TABLE 7.8 (cont.)

Class/Drug

Dose

Comments

Alpha-2 adrenergic agonists
Clonidine

Dexmedetomidine
(Precedex)

NMDA antagonist

Ketamine

Local anesthetic

Lidocaine

3 mg patch daily

0.1-1.5 mcg/kg/hr (optional bolus
0.4-1 mcg/kg over 10-30 minutes
MD administered

0.1-0.2 mg/kg IV or 0.5 mg/kg SQ
initial; then 0.02-0.05 mg/kg/h
infusion

1-3 mg/kg IV over 20-30 min,
followed by infusion of 0.5-2 mg/
kg/hr (i.e., 710-80 mg/hr)

1 mg patch; increase as needed

Case reports (Hofherr, Abrahm,
and Rickerson 2020)

Double dose g15min until pain
is relieved; then begin drip at
equivalent amount per hour;
scopolamine may be needed for
increased salivation

Close monitoring of vital signs and
patient symptoms required

TABLE 7.9 Adjuvants for Bone Pain

Drug

Dose

Comments

Bisphosphonates
Zoledronic acid (Zometa)

Pamidronate (Aredia)

RANK-L inhibitor

Denosumab

Radiopharmaceuticals

Radium-223 chloride
(Alpharadin)

Samarium sm153 lexidronam

strontium chloride 89

4 mg IV over 15 min g4 weeks

60-90 mg IV over 2 hr, q3-4
weeks

120 mg SQ g4 weeks

Caution in renal insufficiency

Often effective for weeks to a few
months; can cause symptomatic
hypocalcemia

Induces least cytopenias of the
radiopharmaceuticals

Induces significant cytopenias

Induces significant cytopenias;
contraindicated in hypercalcemic
patients

Note: For NSAIDs and corticosteroids, see text and Tables 7.1 and 7.8.
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TABLE 7.10 Topical and Oral Anesthetics

Drug Preparation Comments
ELA-Max Cream (lidocaine 4%) For procedure-related pain
EMLA Cream (lidocaine 2.5% + prilocaine  For procedure-related pain;

2.5%) may help in post-herpetic neuralgia
Lidocaine Ointment (5%, 10%), gel (5%). Post-herpetic neuralgia;

patch (5%) peripheral sensory neuropathy
Capsaicin Cream (0.025%, 0.075%) Bone pain; post-herpetic neuralgia;

Mexiletine (Mexitil)

Pill

avoid heat to areas where cream is used

Initial dose: 150 mg q.d.;
do not exceed 300 mg t.i.d.

TABLE 7.11 Pain Behaviors in Elderly Patients Who Are Cognitively Impaired

Facial expressions

Slight frown; sad, frightened face

Grimacing, wrinkled forehead,
closed or tightened eyes

Any distorted expression

Rapid blinking

Verbalizations, vocalizations
Sighing, moaning, groaning
Grunting, chanting, calling out

Noisy breathing
Asking for help
Verbally abusive

Body movements

Rigid, tense body posture, guarding

Fidgeting

Changes in interpersonal reactions

Aggressive, combative, resisting care
Decreased social interactions
Socially inappropriate, disruptive
Withdrawn

Changes in activity patterns or routines

Refusing food, appetite changes
Increase in rest periods
Sleep, rest pattern changes

Sudden cessation of common routines
Increased wandering

Mental status changes
Crying or tears

Increased confusion

Irritability or distress

Increased pacing, rocking

Restricted movement

Gait or mobility changes

Source: Table 3 in AGS Panel on Persistent Pain in Older Persons, “The Management of Persistent Pain in Older Persons,” Jour-
nal of the American Geriatrics Society 50:5205-5224, 2002. Blackwell Publishers; reprinted with permission.

Note: Some patients demonstrate little or no specific behavior associated with severe pain.
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TABLE 7.12 Agents to Be Used with Caution/Avoided in Renal Failure

Use with Caution

Antidepressants Amitriptyline, citalopram, nortriptyline
Antiemetics Domperidone, haloperidol, levomepromazine, metoclopramide,
promethazine hydrochloride
Antiepileptics Clonazepam, gabapentin, levetiracetam, oxcarbazepine, pregabalin
Antipsychotics Haloperidol, quetiapine
Benzodiazepines Clonazepam
Other Loperamide, paracetamol, tizanidine
Avoid Using
Antidepressants Duloxetine, mirtazapine, venlafaxine
Antiepileptics Phenobarbital, phenytoin
Antipsychotics Risperidone
Benzodiazepines Diazepam
Opioids Codeine, hydromorphone, morphine, oxycodone, oxymorphone
Other Baclofen, pamidronate, zoledronic acid

Source: Wilcock et al. 2017.
Note: Renal failure defined as Cr CI < 10 ml/min/1.73m?

TABLE 7.13 Agents to Be Used with Caution/Avoided in Hepatic Failure

Use with Caution

Pain Medication Acetaminophen

Opioids Buprenorphine, fentanyl, diamorphine, morphine

Antidepressants Amitriptyline, citalopram, mirtazapine

Antiemetics Metoclopramide, ondansetron

Antiepileptics Oxcarbazepine

Benzodiazepines Lorazepam

Antipsychotics Olanzapine, quetiapine, risperidone

Other Baclofen, dexamethasone, glycopyrrolate, lansoprazole, octreotide,

omeprazole, scopolamine, spironolactone

Avoid Using
Pain medication NSAIDs
Opioids Codeine, hydromorphone, oxycodone, tramadol
Antidepressants Duloxetine, sertraline, venlafaxine
Antiemetics Haloperidol, prochlorperazine
Antiepileptics Carbamazepine, phenobarbital, phenytoin, valproate
Antipsychotics Haloperidol
Benzodiazepines Clonazepam, diazepam, temazepam
Other Loperamide, tizanidine

Source: Wilcock et al. 2019. Text includes detailed discussion of nuances in use of agents in various types of severe hepatic
impairment.



