
LonG-ACtinG opioids: pRomisE VERsus REALitY

Both short-acting (SA) opioids and long-acting
(LA) opioids have been used for chronic pain
(defined as pain lasting >3 months). SA opioids have
a duration of action ranging between 2 and 4 hours,
result in rapidly fluctuating drug levels and are suit-
able for acute, unstable, intermittent, breakthrough,
and procedure-related pain.1 End-of-dose failure pain
is not considered a breakthrough pain by some inves-
tigators, but suboptimal around-the-clock (ATC) dos-
ing, and is managed by increasing the ATC dose.2,3 LA
products are sustained-release/extended-release
(SR/ER) potent opioid formulations which slowly
release opioid over 8-24 hours or are particular opi-
oids which have a long half-life and duration of
action of >8 hours (buprenorphine, levorphanol, and
methadone).1,4,5 There are several potential reasons
to prefer LA over SA opioids. Analgesia is associated
with maintaining plasma opioid levels; each individ-
ual has a minimally effective plasma opioid concen-
tration.5-7 LA opioids theoretically maintain analgesic
opioid levels better compared with SA opioids,
depending on how SA opioids are dosed.8 If patients
take their SA opioid ATC, there appears to be no par-
ticular benefit to LA opioids.9-11 Another proposed
advantage to LA opioids is reduced side effects. Side
effects are also related to plasma levels of opioids and
SA opioids produce wider peak to trough levels lead-
ing to a greater risk of side effects at peak times. The
transient high levels with SA opioids may increase
side effects relative to LA opioids.11-14

Other proposed benefits to LA relative to SA opi-
oids are improved sleep, less end-of-dose failure,
less risk of addiction, and improved health-related
quality of life.4 However, in reality, there is insuffi-
cient evidence to substantiate claims of benefits to
LA over SA opioids.15,16 None of the comparison tri-
als have demonstrated a reduced need for rescue
analgesics with LA opioids. Sleep improved to a
greater extent in only one of three studies with LA
opioids. Function as an outcome, measured in only

a minority of studies, was not different between opi-
oid formulations. Side effects in general did not dif-
fer between formulations. One study demonstrated
reduced nausea with LA opioids and another
reduced depression and confusion with SA opi-
oids.15-17 These findings have not changed to date.
No study to date has compared the risk of addiction
with SA relative to LA opioids.15,16,18 A study was
done on the risk of aberrant behavior based on opi-
oid formulation. “Drug-liking” effects were greater
with SA than the LA opioids; however, this study
was done in recreational drug users and not in indi-
viduals with chronic noncancer pain (CNCP) and so
in reality is not applicable.4 Trial heterogeneity in
design and patient population prevent meta-analy-
sis, but taking this into account, pain intensity out-
comes between SA and LA opioids do not appear to
differ.15 Although some guidelines recommend LA
opioids for CNCP, this is not based on analgesia,
side effects, improved function, quality of life, or
reduced risk of aberrant opioid behaviors.19-21 Most
comparison studies are of moderate to poor quality
by present standards. While most focused on anal-
gesia, none have systematically collected adverse
events using a validated questionnaire but rather
depended on patient spontaneous reports or diaries.
It is estimated that opioid-related side effects are
eight times more frequent when side effects are col-
lected systematically rather than by patient volun-
teered reporting or diaries.22,23 As a result, true dif-
ferences in side effects between SA and LA opioids
are largely unknown.

There are several drawbacks to using LA opioids.
Pharmaceutical limitations of LA opioids are such
that the lowest dose available with some LA opioids
formulations may be too high for opioid-naïve indi-
viduals, the elderly, those with comorbidities, or
those with organ failure.14 In this setting, starting
with an SA opioid then converting to an LA opioid
once pain is controlled is a better strategy. For
example, transdermal fentanyl 25 mg/h patch is con-
traindicated in opioid-naïve individuals and in the
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postoperative setting. This dose of fentanyl is equiv-
alent to 60 mg of morphine a day.14 Another advan-
tage of SA opioids is that these products can be
more rapidly titrated to an effective dose more rap-
idly than LA opioids. The ATC dose should not be
adjusted until steady state and steady state is
reached more quickly with SA opioids due to the
short half-life.14 LA opioids have been used for initial
dosing and titration but require close observation
for adverse effects.24 In at least one study, there was
greater risk of side effects when initially using an LA
opioid with titration than an SA opioid.25 While indi-
viduals are on an LA opioid, many will require an SA
opioid as rescue for breakthrough pain. This is rela-
tively well established for cancer pain, more so than
in CNCP. Two different opioids for pain manage-
ment increase the risk for dosing errors. Methadone
is particularly problematic when used in the opioid
naïve. Methadone should not be increased for 4-5
days and has several disadvantages including the
risk for corrected electrocardiographic QT (QTc)
interval prolongation and Torsade de Pointe.26-28

Buprenor phine has a long half-life and requires
coupling with a SA opioid for breakthrough pain.29

AddiCtion And ABusE oF LA AnALGEsiC pRoduCts

LA opioid products are scheduled under the
Controlled Substances Act and can be misused and
abused. Misuse and addiction have paralleled the
increase of prescriptions for LA opioids over recent
years.30 Evidence from observational studies suggest
that long-term opioid analgesics for chronic pain
increase the risk for opioid abuse.31 No study to date
has assessed the risk of abuse, addiction or related
outcomes with long-term opioid therapy versus
placebo or nonopioid analgesics. In uncontrolled
studies, rates of abuse vary substantially based on
strict inclusion criteria, even when controlling for
care setting (primary care vs pain clinic).32-39 Some
of the variability in prevalence may be due to differ-
ences in ascertaining opioid addiction. Family and
personal history of addiction and a psychiatric disor-
der increase the risk for opioid addiction. Certain
genes involving dopamine neurotransmission, opioid
receptors, and neurotrophic factors may increase the
risk for addiction.40 Risk mitigation strategies which
include prediction questionnaires and urine drug
screens are associated with reduced opioid misuse
behaviors.41,42

Two studies have demonstrated a relationship
between the total daily opioid dose measured as
morphine equivalent doses (MED) and opioid over-
dose and mortality. In two studies, the hazard ratio
(HR) was as high as 11 for individuals on >100 mg

MED per day.43,44 Another study demonstrated that
overdose deaths were related to the maximum daily
opioid dose. The adjusted HR was 4.5 for those on a
MED >100 mg per day and was even higher for
those with chronic pain and opioid doses >100 mg
MED per day (HR 7.2).45 Causes of opioid-related
deaths are multifactorial. Root causes are physician
error due to opioid knowledge deficits, patient non-
adherence, unanticipated medical and mental
health comorbidities, and payer policies that man-
date methadone as first-line therapy without taking
into account prescriber expertise or experience with
methadone.46 There are different patient demo-
graphics associated with opioid deaths depending
on the location of overdose or death. Patient charac-
teristics described in the emergency room include
middle-aged male, public insurance, lower income,
comorbid chronic pulmonary disease or neurologic
disease, and history of sleep apnea. Overdoses
which occur at home are associated with a college
degree, female gender, and combined opioid and
benzodiazepines.47,48

Methadone is a particular risk factor. Although
methadone accounts for 4.5-18.5 percent of opioids
distributed by state, it accounts for nearly 40 percent
of single opioid-related deaths.49 Also, deaths from
fentanyl have doubled between 2013 and 2014 in
certain states. Most deaths are from injections of ille-
gally produced acetyl fentanyl.50

At least two methods have successfully reduced
opioid-related deaths. Reformulation of oxycodone
ER to an abuse-deterrent pharmaceutical which has
reduced deaths from oxycodone by 82 percent.51

Second, state supported overdose education and
nasal naloxone distribution programs have reduced
opioid deaths in communities.52,53

REspiRAtoRY dEpREssion

Respiratory depression is the most important and
feared serious opioid adverse effect which is immedi-
ately life threatening. The type of opioid and patient
characteristic associated with respiratory depression
has changed over the decade. In a systematic review
of opioid-related respiratory depression in patients
with chronic pain, morphine and cancer pain were
most commonly associated with respiratory depres-
sion prior to the year 2000. After the year 2000,
methadone or fentanyl and patients with noncancer
pain where the most often associated respiratory
depression.54 Specific root causes contributing to res-
piratory depression prior to 2000 were increased
plasma morphine levels, renal failure, and sensory
deafferentiation. In the years following 2000, elevat-
ed opioid plasma levels and drug interactions with
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cytochrome P450 enzymes were factors associated
with respiratory depression. Other factors are phar-
macodynamic interactions between opioids and ben-
zodiazepines which lead to synergistic respiratory
depression.55 Long-term maintenance methadone
decreases hypoxemic as well as hypercapnic ventila-
tory responses.56 This may place patients with sleep
apnea at risk for respiratory depression.57,58 All phas-
es of the respiratory cycle are influenced by opioids.
At low doses, there is decreased tidal volume and at
high doses decreased respiratory rate.59 As a result,
rapid dose titration in an opioid-naïve individual who
has not developed tolerance is a strong risk factor for
respiratory depression.60 The degree to which opi-
oids suppress peripheral and central chemoreceptors
depends on the characteristics of the particular opi-
oid.61 In animal models, single opioid doses produce
variable durations of respiratory depression.
Respiratory depressive effects were short lived for
fentanyl and oxycodone as single doses whereas
morphine, morphine-6-glucuronide, and buprenor-
phine produced prolonged respiratory depression.62

The route of administration also plays a role. Oral
opioids have less effect on hypoxic and hypercapnic
ventilatory drive than parenteral opioids.63 There also
may be a genetic predisposition to opioid-related res-
piratory depression.64

Part of the difficulty of defining respiratory
depression with opioids is that there are different
definitions of respiratory depression which involve
sensorium, respiratory rate, hypoxemia, and hyper-
capnea. Oxygen desaturation has been used in the
past as the hallmark of respiratory depression.65,66

Not infrequently, respiratory rate has been used on
hospital wards. However, the respiratory rate may
decrease while the tidal volume compensates thus
maintaining oxygen saturation.67,68 This compensa-
tory mechanism may fail during an acute illness
leading to reduced respiratory rate, tidal volume,
and oxygen desaturation.69

Naloxone is an allyl derivative of noroxymor-
phone, first synthesized in 1960. It is a nonselective
competitive opioid antagonist for all three major
opioid receptors (mu, delta, and kappa).70 It has a
high first past hepatic clearance (>95 percent) and
thus low oral bioavailability. Metabolism is primarily
through glucuronidation to naloxone-3 glu-
curonide, 70 percent is excreted in urine as the con-
jugate metabolite, and 30 percent unchanged.70-73

The extent and duration of naloxone-induced rever-
sal of opioid-associated respiratory depression is
variable and related to the opioid dose, the mode of
administration, coadministered medications, under-
lying disease, pain, state of arousal, genetic makeup
of the patient, and exogenous stimulating fac-

tors.74,75 Naloxone rapidly gains access to the central
nervous system (CNS). Its’ elimination half-life from
plasma is quite short, 33 minutes, such redosing of
naloxone may be needed, particularly for LA opi-
oids.76 The onset to effect is <2 minutes. Naloxone
should be given at a rate of 20-100 mg (intravenous)
IV every 2 minutes to reverse respiratory depression
but not analgesia. An IV infusion may be needed for
individuals on LA opioids.69,77 Buprenorphine will
require large doses of naloxone, 2-4 mg IV, and an
infusion to reverse respiratory depression.75,76

Intranasal (recently approved by the Food and Drug
Adminis tration for use in opioid overdose) and sub-
cutaneous naloxone are also effective and as effec-
tive as parenteral naloxone in reversing respiratory
depression. This is particularly important if patients
do not have IV access.78

ConstipAtion And nARCotiC BoWEL sYndRomE

Constipation is the most common long-term side
effect with opioids and should be anticipated.
Unfortunately, very little tolerance develops to opi-
oid effects on bowel function. Adverse effects are
due to m-receptors on enteric neurons but also arise
from activation of the CNS m-receptors.79,80 Constipa -
tion can occur with spinal opioids. Opioids reduce
peristalsis by inhibiting longitudinal smooth muscle,
increasing segmentation by disinhibiting circular mus-
cle, reduce bowel secretions, and increase water
absorption. Sphincter function is also adversely affect-
ed.81-83 Opioid-induced constipation can be accompa-
nied by straining at stool, colic, nausea, abdominal
distention, bloating, anorexia, and vomiting.83

The narcotic bowel syndrome is the paradoxical
development of abdominal pain while on opioids
and is frequently under recognized as an opioid
side effect.82,84 The narcotic bowel syndrome is esti-
mated to occur in 6 percent of individuals on long-
term opioid.85 Pain is described as burning or col-
icky. There can be an overlap of symptoms of
opioid-induced constipation; both include bloating,
distention, nausea, and constipation as well as
anorexia.86 The syndrome bears a remarkable simi-
larity to the irritable bowel syndrome and functional
abdominal pain syndrome.87 A common differential
diagnosis includes pain from chronic pancreatitis,
partial bowel obstruction, peptic ulcer disease,
abdominal angina, renal calculi, uterine fibroids,
and ovarian cysts.

Management of constipation associated with opi-
oids is primarily preventative with the use of stimu-
lating and osmotic laxatives, stool softeners, and
suppositories. Osmotic laxatives include lactulose,
sorbitol, polyethylene glycol, and magnesium
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hydroxide. Stimulating laxatives include bisacodyl
or senna derivatives.88-92 There does not appear to
be an advantage of one laxative over another.93-95

Laxatives should be initiated at the time opioids are
prescribed to prevent constipation and titrated to
effect which is highly variable. A minority will
require suppositories or enemas to treat constipa-
tion and/or fecal impaction. Oral naloxone has been
used in the past; presently in certain countries (not
the United States), there is a combination formula-
tion of SR oxycodone and naloxone which is report-
ed to reduce constipation relative to oxycodone
alone.96,97 Methylnaltrexone, which does not cross the
blood-brain barrier, has been used for refractory con-
stipation unresponsive to laxatives.98-100 Lubiprostone
has recently been approved to treat opioid-induced
constipation.101-103

Management of the narcotic bowel syndrome
requires first an “index of clinical suspicion” and a
careful history.104 Patients may not understand the
reasoning behind opioid reduction or withdrawal in
the face of increasing abdominal pain; an empathet-
ic discussion and patient education is a necessity.
Patient concerns and fears about opioid withdrawal
should be addressed.82 Abdominal radiographs can
be misleading as they may show evidence of a “par-
tial intestinal obstruction,” secondary pseudo-
obstruction or ileus.82,86,105,106 Clonidine and par-
enteral continuous infusion metoclopramide have
also been used to treat the narcotic bowel syn-
drome.85,107,108

dRuG-dRuG intERACtions

Drug-drug interactions vary among different prod-
ucts and opioids. Knowledge of particular opioid-
drug interactions and underlying pharmacokinetic
and pharmacodynamic mechanisms is important
before initiating opioids or switching opioids and
allows safer administration. Approximately 6 percent
of patients with CNCP on LA opioids are exposed to
potential major drug-drug interactions.109

Pharmacodynamic interactions between CNS
depressants (alcohol, sedatives, hypnotics, tranquil-
izers, and tricyclic antidepressants) and opioids
potentiate sedation and respiratory depression of
both drug classes. Benzodiazepines are involved in
31 percent of opioid deaths.110 There is an increased
risk for motor vehicle accidents when individuals
drive while on both a benzodiazepine and an opi-
oid.111 Although in healthy individuals, the combi-
nations of benzodiazepines and opioids do not
increase the abuse liability of an opioid, the combi-
nation does enhance behavioral toxicity of either
drug class.112

Alcohol increases the positive “liking” effects of
opioids while adversely affecting physical function
and cognition.113 The prevalence of alcohol-related
disorders in individuals on oral potent opioids is 5.5
percent and is twice that of the general population
which is 2.2 percent.114 There are major pharmaco-
kinetic interactions between LA opioids and alcohol.
Alcohol is linked to dose-dumping of certain SR/ER
opioids.115-118 Therefore, clinicians who prescribe LA
opioids to patients need to warn them about the
danger of using alcohol while on opioids.

Monoamine oxidase (MAO) inhibitors can
increase respiratory depression of certain opioids.
Using certain opioids with antidepressants and
MAO inhibitors may also cause the serotonin syn-
drome.119,120 Phenylpiperidine opioids (meperidine,
tramadol, methadone, and dextromethorphan) are
weak serotonin reuptake inhibitors and have been
most often associated with the serotonin syndrome
when combined with MAO inhibitors. Morphine,
codeine, oxycodone, and buprenorphine appear to
have little serotonin reuptake inhibition and are less
likely to precipitate a serotonin syndrome.120

Tramadol has been reported to increase the risk for
the serotonin syndrome when combined with selec-
tive serotonin reuptake inhibitors (SSRIs). The risk is
particularly greater in older individuals, those on
high doses of tramadol, and those using medica-
tions which inhibit cytochrome CYP2D6.121

Opioids reduce the efficacy of diuretics by increas-
ing the release of antidiuretic hormone (ADH).122 As
a result, morphine used in acute decompensated
heart failure worsens outcomes of acute heart failure
and doubles mortality (11 percent vs 5 percent) as
well as doubles the odds for in-hospital death.123

Opioids reduce the clearance of acidosis related to
severe cardiogenic pulmonary edema.124 In addition
to systemic opioids, spinal opioids are also associated
with increased ADH levels and impaired diuresis.125

Therefore, morphine should not be used as a symp-
tom treatment for acute cardiogenic pulmonary
edema.126

Methadone and buprenorphine are associated with
prolongation of the QTc interval. Since 2002,
methadone-associated arrhythmias have been dispro-
portionately represented in the US Food and Drug
Administration Adverse Event Reporting System
(FAERS).127 Prolongation of the QTc interval with
methadone correlates with respiratory arrest and the
need for intubation.128 Female gender, those with car-
diac channel congenital abnormalities, and those with
low magnesium or potassium are at increased risk for
prolonged QTc intervals with methadone.129-134

Genetic polymorphisms of the cytochrome CYP2C19
havebeenassociatedwithQTcprolongation.Extensive

14 Journal of Opioid Management n ER/LA Opioid REMS Supplement

REMS paper_2(8)_Updated_120914  12/10/2014  10:03 AM  Page 14



15

metabolizers require higher methadone doses; have
altered methadone enantiomer clearance (defined as
the R-methadone/methadone ratio) and greater QTc
changes.135 Also individuals with congenital long QTc
syndrome mutations are at risk for methadone-
induced arrhythmias.136

Buprenorphine effects on the QTc interval are
100 times less than methadone when adjusted for
therapeutic plasma concentrations.137 Within the
opioid maintenance population, QTc interval pro-
longation is much less frequent with buprenorphine
than with methadone.138 Individuals on methadone
with a dangerously prolonged QTc interval (>500
ms) can be switched to buprenorphine with resolu-
tion of the prolonged QTc interval.139-141 Nevertheless,
buprenorphine has been associated with QTc pro-
longation if combined with a CYP3A4 inhibitor.142

Recommendations have been recently published
on the safe use of methadone for pain by the
American Pain Society and College of Problems on
Drug Dependency which should be read by clini-
cians prescribing methadone for pain.27,28 Specific
recommendations include patient education, coun-
seling patients on methadone safety, use of electro-
cardiograms to identify individuals at risk for com-
plications related to methadone, use of alternative
opioids in patients at high risk for methadone-
induced arrhythmias, careful dose initiation, titration
and diligent monitoring with follow-up.28

dRuG intERACtions And CYtoCHRomE p450

Drugs that act as inhibitors or inducers of various
cytochrome P450 enzymes can cause higher or
lower than expected blood levels of certain opioids,
leading to either opioid toxicity or withdrawal.
Inhibitors of certain cytochromes delay clearance
leading to opioid toxicity or prevent activation of an
opioid prodrug leading to poor analgesia.

Cytochrome CYP2D6 metabolizes a large number
of medication classes (antidepressants, antipsychotics,
beta blockers, and opioids) and is responsible for
metabolizing 25 percent of current drugs.143,144

CYP2D6 is not inducible but the gene allele can be
amplified leading to ultra-rapid metabolism. Poor
metabolizers have two alleles with reduced function
or are nonfunctional. Individuals are classified as
ultra-rapid metabolizers with allele amplification,
extensive metabolizers with both alleles functional,
intermediate metabolizers with one functional allele,
and poor metabolizers with two nonfunctional alle-
les.143,144 CYP2D6 metabolizes codeine, tramadol,
oxycodone, and hydrocodone. Poor metabolizers
have reduced analgesia with tramadol (which
requires o-demethylation to o-desmethyl-tramadol)

and codeine (which requires o-demethylation to mor-
phine).143,144 Ultra-rapid metabolizers can have life-
threatening toxicity with codeine or tramadol.145,146 An
updated version of Clinical Pharmacogenetics Imple -
mentation Consortium guidelines recommend that
codeine be used based on CYP2D6 gene type for rea-
sons of safety and efficacy.147 Drugs which block
CYP2D6 interfere with codeine and tramadol analge-
sia and delay clearance of hydrocodone and oxy-
codone.148-152

Both hydrocodone and oxycodone metabolism is
also dependent on CYP3A4.148-153 Hydrocodone is
metabolized to hydromorphone through CYP2D6
and norhydrocodone, a weak but active metabolite,
through CYP3A4. The clearance of hydrocodone is
determined by both enzymes.154 Oxycodone metab-
olized through CYP2D6 to oxymorphone and
through CYP3A4, the weak active metabolite norox-
ycodone. Drug interactions at both enzymes have
an effect on oxycodone analgesia and safe-
ty.150,153,155

Transdermal fentanyl is commonly used for
chronic pain. There are large patient-to-patient vari-
ations in transdermal fentanyl pharmacokinetic
parameters.156,157 Fentanyl clearance at steady state
is dependent on CYP3A4. CYP3A4 levels are influ-
enced by liver disease, drug inhibitors such as keto-
conazole and inducers such as rifampin.158,159

Methadone is extensively metabolized through
multiple cytochromes (CYP2B6, CYP3A4, CYP1A2,
CYP2D6, CYP2C9, and CYP2C19).160 Methadone is
subject to multiple drug interactions. Methadone
induces its own metabolism through induction of
CYP2B6 and CYP3A4.161 Induction of both enzymes
may result in “analgesic tolerance” over time due to
increased clearance of methadone. Estradiol during
pregnancy increases methadone clearance through
induction of CYP2B6.162 More than 50 drug-drug inter-
actions are reported with methadone.160 Methadone
prescribers should inquire about any new medica-
tions including complementary and over-the-counter
medications periodically and particularly if patients
on stable doses of methadone develop withdrawal
or opioid toxicity.160

dRuG intERACtions And EFFLuX pumps

Cerebral endothelial cells contain energy-
dependent efflux transporters which function as a
blood-brain barrier. These efflux pumps are also
located in the brain parenchyma, astrocytes, and
microglia.163 P-glycoprotein, the major efflux pump,
functions to prevent harmful compounds from
entering the CNS. Multiple opioids are P-glycopro-
tein substrates (morphine, oxycodone, methadone,
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and fentanyl).164 Polymorphisms of the P-glycopro-
tein pump gene (ABCB1) influence analgesia and
opioid side effects.165-170 The ABCB1 gene can be
upregulated by chronic morphine exposure causing
analgesic tolerance.171 Drugs which inhibit P-glyco-
protein (verapamil) increase opioid toxicity and
drugs which introduce P-glycoprotein (rifampin)
diminish opioid responses or cause withdrawal
symptoms.172-174 P-glycoprotein is also found along
the gastrointestinal tract, induction of P-glycopro-
tein in the gastrointestinal tract will reduce drug
absorption.175 This leads to opioid toxicity when
rotating from a P-glycoprotein substrate opioid to an
opioid which is not subject to P-glycoprotein efflux
if one only relies on opioid equivalent tables.175

The risk of drug-drug interactions increases with
age, the number of prescribed drugs, and comor-
bidities. A large observational study found that >70
percent of individuals on long-term opioids had
drug-drug interactions.176 Very few involved serious
contraindicated drug combinations. Interactions
were usually drugs with additive CNS depressant
effects, inducers and inhibitors of CYP3A4,
inhibitors of CYP2D6 and combinations of tramadol
with SSRIs, tricyclic antidepressants, and antipsy-
chotics.176

opioid toLERAnCE

Tolerance to sedation and respiratory depression
is critical to the safe use of certain opioid products,
certain dosing units, and strengths. For example,
patients must be opioid tolerant before using trans-
dermal fentanyl 25 mg/h or rapidly acting fentanyl
products for breakthrough pain. Patients are consid-
ered opioid tolerant if on morphine 60 mg/d, oxy-
codone 30 mg/d, hydromorphone 8 mg/d, fentanyl
25 mg/h, or oxymorphone 25 mg/d for a minimum
of 1 week. Starting maximal daily doses for those
who are opioid naïve are morphine 30 mg, fentanyl
12 mg/h, methadone 2.5-7.5 mg, oxycodone 20 mg,
and oxymorphone 10 mg. The same starting dose
should be used regardless of the initial pain severity;
high pain severity does not warrant starting individ-
uals who are opioid naïve on greater than recom-
mended initial opioid doses.

otHER issuEs

ER/LA opioids should be swallowed whole.
ER/LA opioids in capsules should be swallowed
intact or when necessary the pellets from the cap-
sule can be sprinkled on applesauce and swallowed
without chewing. Transdermal products should not
be exposed to external heat. Fever or exertion

increases fentanyl absorption leading to opioid toxi-
city or fatal overdose.177

When converting patients from one opioid to
another, one should use instructions for conversion
written in the Dosage and Administration instructions
of individual product information pamphlets.
Incomplete cross-tolerance and great interindividual
variability in opioid responses requires conservative
dosing when switching from one opioid to another. It
is recommended that dosing start with half the calcu-
lated equianalgesic dose and titrate the new opioid to
effect. Doses may also need to be tailored based on
comorbidity, organ failure, and coadministered med-
ications that have potential for drug interactions.178
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