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EDITORIAL
Opioid administration and rescue dose: exploring the
effects of opioid combinations
Opioids have been used as analgesics since the isolation of
the morphine molecule in 1804 by German pharmacist Frie-
drich Serturner.1 The analgesic ladder proposed by the World
Health Organization in 1986 provided the grounds for the
routine use of opioids according to pain intensity and, since
then, its use has been discussed for specific pain syndromes.2

Prescribers should be familiar with the time required for
onset of effect, duration of action, time to reach plasmatic
steady-state concentration, and equivalent doses of opioids,
besides explaining the risks to patients. It is essential to
inform patients about common adverse effects (nausea,
vomiting, constipation, pruritus, sedation, dysphoria), over-
dose, drug interaction, tolerance, hyperalgesia, misuse,
abuse, and neurotoxicity, as they may interfere with treat-
ment adherence.3,4 When initiating opioid treatment, prac-
titioners must also determine patient risk stratification for
addiction and be aware of local health surveillance policies.5

Morphine is considered the gold standard among opioids,
therefore it deserves special consideration from the physi-
cian who, by respecting basic concepts of pharmacology,
facilitates the understanding of proper prescription recom-
mendations for this valuable and safe analgesic. Morphine
steady state is attained approximately five half-lives after
administration and is associated with full analgesic effect
and potential adverse effects for the dose administered.
Since the half-life of morphine is approximately four hours,
notwithstanding the administration route, a steady state is
only achieved roughly 24 hours after the dose is adminis-
tered.6 This concept is critical for all opioids, given that the
acknowledgment of half-life is required for assessing clinical
efficacy and, if needed, making dose adjustments. Assess-
ment of the intensity of residual pain is used to titrate dose
increments. For mild intensity pain, an increase of approxi-
mately 25% of the dose is recommended; 50% for moderate
pain; while for severe pain up to 100%.7,8

Opioid tablets are dispensed in two preparations: imme-
diate release (fast) and controlled release (slow). Immedi-
ate-release tablets allow faster drug absorption to the
bloodstream, can be associated with high plasmatic
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concentration peaks, and, consequently, present a higher
incidence of adverse effects.9 Conversely, controlled-
release tablets have the advantage of offering an analgesic
concentration below toxic for a prolonged time (8, 12, or
even 24 hours), presenting a more convenient dosage.10

Controlled-release morphine is an interesting and conve-
nient formulation for pain management. The analgesic
effect of the controlled-released morphine formulation
available in Brazil lasts 12 hours. To calculate the required
dose, it is imperative to administer immediate-release mor-
phine in advance. The total daily dose of immediate-release
morphine is calculated and divided by two. For example, a
patient using 10 mg of immediate-release morphine every
4 hours totals 60 mg for 24 hours. Thus, the required dose of
controlled-release morphine is 30 mg every 12 hours.11

When controlled-release morphine is used, the prescrip-
tion of a rescue dose is required when breakthrough pain
occurs. Thus, a fast-release morphine dose is used to cover
the analgesic requirement due to greater nociceptive stimu-
lus (dressings, mobilizations) or due to spontaneous varia-
tion in the plasma concentration drug toward a level below
the therapeutic range. In this case, 5% to 15% of the total
daily scheduled dose of morphine is prescribed routinely
using immediate-release morphine. This dose can be
repeated up to every hour, given that the maximum analge-
sic concentration is reached 1 hour after oral administration
of immediate-release morphine. In the previous example,
the adequate rescue dose would be approximately 5 mg of
morphine in case of pain, administered every hour.12

In Brazil, controlled or transdermal release formulations
are the only preparations available for oxycodone, tapenta-
dol, fentanyl, and buprenorphine, and no immediate-release
formulation of these drugs is available to be administered as
a rescue dose (morphine is the only short-duration potent
opioid available in the Brazilian market). This fact raises
questions about which drug would be the best choice for a
rescue dose since the basic principle of pain management is
not to associate drugs with the same mechanism of action.
For a comprehensive discussion, it is necessary to
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understand concepts of opioid pharmacodynamics for estab-
lishing the rescue dose in patients presenting breakthrough
pain and on routine use of opioids other than morphine.

Opioids can be classified according to their efficacy and
receptor affinity. Intrinsic activity or efficacy is the ability of
a substance to activate its receptor and produce the
expected pharmacological effect. Intrinsic activity ranges
from zero to one. Affinity, in turn, defines the strength of
opioid binding with its specific receptor (described as m, k,
and d). Agonist drugs have both the aforementioned proper-
ties and must effectively interact with their receptors to
produce a drug-receptor complex capable of triggering a full
response. Conversely, antagonist drugs block receptors, as
they have high affinity and low or absent efficacy.13

According to the interaction of opioids with m receptors
(mainly responsible for their analgesic effects), they can be
classified into agonists (tramadol, codeine, morphine, fenta-
nyl, methadone, oxycodone, and tapentadol); antagonists
(naloxone, naltrexone); partial agonists (buprenorphine);
and agonist-antagonists (nalbuphine). Agonists that produce
intrinsic activity equal to 1 are called full agonists, as bind-
ing to all receptors produces a maximum response. When a
drug shows intrinsic activity equal to zero, it is termed an
antagonist, as it does not produce any effect, regardless of
the receptors being bound. Partial agonist and agonist-
antagonist drugs show intrinsic activity ranging between 0
and 1.14

Following opioid receptor stimulation, the cAMP system is
activated via the inhibitory G protein, with consequent inhi-
bition of adenylate cyclase and reduction of neuronal
impulse transmission.15 Alternatively, several G protein-cou-
pled receptors (GPCRs) are able to form dimers by combining
two or more GPCRs.16 The m − d heterodimers induce
changes in ligand-receptor properties, modify cAMP regula-
tion and signaling, and promote changes in the induction of
MAPK phosphorylation.17 Patients chronically using opioids
have shown a high number of m − d heterodimers, contribut-
ing to the activation of several intracellular signaling path-
ways and the development of tolerance.18

Opioid-receptor interaction is complex and also involves
activation of another signal translation pathway in addition
to the G protein, the b-arrestin pathway, possibly related to
opioid adverse effects. Opioids may possibly trigger both the
G-protein pathway and the b-arrestin pathway, emphasizing
that the aim when prescribing an opioid is analgesia without
the occurrence of adverse effects.19

Opioid receptors are also subject to desensitization,
downregulation, and internalization, all adaptation pro-
cesses in response to agonist chronic administration. These
processes produce progressive loss of the signaling transla-
tion that follows opioid receptor activation, with variable
onset and duration, depending on the agonist or signaling
pathway.20

Based on these considerations, how can two opioids with
distinct pharmacokinetic properties and similar pharmaco-
dynamics be combined? How should a rescue dose be used to
treat a patient with a drug other than morphine?

Although the administration of two or more drugs with
different mechanisms of action is an exciting strategy to
improve the effectiveness of analgesia and reduce adverse
effects, the combination of drugs from the same pharmaco-
logical group is controversial. Combining two potent opioids
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can improve analgesia, avoid fast dose escalation of one of
the drugs, and reduce the incidence of tolerance and
adverse effects.21 This may be related to the interaction
among subpopulations of m receptors and it prompts the use
of combinations of transdermal fentanyl with morphine or
methadone with morphine.22 Also, the combination of oxy-
codone with morphine or transdermal fentanyl is based on
the premise that oxycodone acts on k receptors promoting
upregulation of m receptor expression, synergistically
increasing the clinical efficacy of the opioid, since analgesia
will occur through both activation of k and m receptors.23 On
the other hand, the combination buprenorphine-morphine
presumes that buprenorphine, by antagonizing k receptors,
facilitates the action of morphine on m receptors.24 Addi-
tionally, tramadol, by acting on the descending inhibitory
system, could reduce the need for an excessive increase in
the dose of strong opioids.25

The assumption that the association of two strong opioids
is beneficial for patients suffering from acute or chronic pain
does not have, however, a high level of clinical evidence.
The systematic search for publications comparing opioid
monotherapy versus combined opioid therapy using observa-
tional studies or clinical trials with adequate methodology
has been disappointing. Thus, combined opioid therapy has
not yet been validated in the literature and perhaps may be
considered by experienced practitioners in the future. Alter-
natively, using a combination of potent or atypical opioids
only as rescue medication cannot be regarded as evidence-
based, despite some publications26−28 presenting satisfac-
tory results regarding safety and clinical efficacy, especially
due to methodological biases present in previous studies.

By combining, for example, oxycodone with morphine
rescue, we could observe the following scenario. A hypo-
thetical patient with pancreatic cancer uses 120 mg of oxy-
codone a day. If 10 mg of morphine every hour is ordered as
a rescue dose for breakthrough pain relief, when the patient
consumes six rescue doses per day (60 mg of morphine), we
will have a total of 120 mg of oxycodone and 40 mg of the
equivalent dose of oxycodone (considering the equianalgesic
dose of oral morphine for oxycodone to be 1.5 times lower),
or a total consumption of 160 mg of oxycodone per day.
Alternatively, if we were to use 10% of the total daily dose of
oxycodone for rescue dose calculation, we would prescribe
12 mg of oxycodone as a rescue dose (for routine use of
120 mg a day of oxycodone). Thus, using six rescue doses,
the patient would receive a daily rescue dose of 72 mg and a
total daily dose of 192 mg of oxycodone. In other words, the
result is incompatible no matter how small the difference.

In this scenario, given immediate-release oxycodone is
unavailable in Brazil, we currently prescribe morphine. By
ordering 10 mg of morphine as a rescue dose, we are
already: 1. using a subdose of rescue medication (an ade-
quate dose would be 18 mg, since 12 mg of oxycodone multi-
plied by 1.5 results in 18 mg of morphine); 2. facilitating the
likelihood of competition for the same m-type pharmacologi-
cal receptor; 3. promoting action on preferred signal trans-
lation pathways (bias) and facilitating the occurrence of
more adverse effects; 4. possibly triggering heterodimer
receptors involved in tolerance or hyperalgesia; 5. facilitat-
ing the plasma concentration peak of more than one sub-
stance and its active metabolites; 6. interfering with the
receptor desensitization process; 7. inducing uneven
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hysteresis curves. All these statements must be considered
and questioned based on the complexity of the pharmacoki-
netics and pharmacodynamics of different opioids.

Therefore, when dealing with dose adjustments of a con-
trolled-release opioid in the absence of immediate-release for-
mulations of the same opioid, using two different opioids may
result in unsatisfactory analgesia. Until we have access to
well-designed studies regarding the association of drugs with
supposedly the same mechanism of action, we should prefer-
entially use a drug from another pharmacological group as a
rescue dose, and, if we are not successful, we should increase
the dose of the controlled-release opioid. In the absence of
another potent immediate-release opioid, morphine remains
the current option for rescue doses. We can conclude that, by
prescribing morphine as a rescue dose when another opioid is
prescribed simultaneously, there is no guarantee we are offer-
ing the best medical practice, and based on the current knowl-
edge described above, we are exposing patients to potential
risks. It is also crucial to emphasize that the use of opioids with
a long half-life or a controlled-released formulation as a rescue
dose is strictly contraindicated.
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