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ABSTRACT

Opioid therapy is indisputably the mainstay of cancer pain management. However, important issues such
as the worldwide variability in the availability and accessibility of opioids, myths and misconceptions
about opioid use, and lack of knowledge about prescribing opioids among health care professionals have
been pointed out by researchers, clinicians, and several health organizations. In an attempt to improve
cancer pain management, guidelines for opioid use were elaborated to assist practitioners in prescrib-
ing opioids for the management of cancer-related pain. Recent opioid guidelines were developed based
on a systematic assessment of evidence and they are considered one of the best resources to improve
knowledge and clinical practice. However, most of the recommendations for cancer pain management
included in these guidelines are based on low levels of evidence, which demonstrates that more studies
on the use of opioids in pain management are necessary. Moreover, the increased frequency of pre-
scribing opioids for chronic noncancer pain has raised other issues, such as iatrogenic adverse effects,
which may also occur in patients with cancer pain on long-term opioid therapy (L-TOT). In this narrative
review, we discussed the role of opioid guidelines and recent knowledge regarding the consequences
of L-TOT, in particular opioid addiction and deficiencies of the immune and endocrine systems. Finally,
we addressed new strategies to strengthen the L-TOT in the management of cancer-related pain among

patients in palliative care.

Introduction  Opioids are highly recommended by
the World Health Organization (WHO)," partic-
ularly in cancer pain management,? due to their
advantageous analgesic effect, multiple routes
of administration, ease of titration, and lack of
dose-ceiling effect. Thus, opioid therapy is still
the mainstay of pain relief and quality of life im-
provement in patients with cancer-related pain.?
Its potent effects, especially in patients with ad-
vanced cancer pain, has encouraged clinicians to
prescribe opioids to patients with chronic non-
cancer pain of difficult management. In the early
1990s, the current opioid epidemic in the United
States (US) was founded on a movement aimed
to address the problem of undertreated chron-
ic noncancer pain. Thus, the success of opioid
treatment in patients with advanced cancer set
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the stage for extending the same treatment prin-
ciples to the management of chronic pain of var-
ious etiology.® A radical shift occurred in treat-
ment approaches for chronic noncancer pain,
including a campaign by professional pain soci-
eties and the US Joint Commission to consider
pain the “fifth vital sign.” In 1997, the American
Pain Society and the American Academy of Pain
Medicine published a consensus statement rec-
ommending the use of opioids to treat chronic
noncancer pain, arguing that the risk of opioid
addiction was minimal. Contemporarily, a broad
array of pharmaceutical industries concerted ef-
forts to promote opioids as a safe, nonaddictive,
effective, and humane alternative to treat chronic
noncancer pain. These marketing efforts certain-
ly accelerated the shift in the treatment paradigm
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for chronic noncancer pain.® Today, in some high-
-income countries, the high consumption of opi-
oids for chronic noncancer pain, despite the con-
tinuing weak evidence regarding the benefits of
long-term opioid therapy (L-TOT),® has there-
fore resulted in increased reporting of iatrogen-
ic opioid effects which, besides the classic ad-
verse effects, comprise addiction and emerging
evidence for suppression of the immune and en-
docrine systems.”""?

Consequently, the knowledge derived from iat-
rogenic opioid effects in chronic noncancer pain
individuals has raised concerns that they can also
occur in patients with cancer pain on L-TOT."
Nowadays, patients with cancer have longer life
expectancy and higher survival rates thanks to ad-
vances in the diagnostic methods and treatments,
which may also prolong the opioid treatment for
cancer-related pain. Therefore, with widespread
opioid use and improvement of anticancer ther-
apies, there is a growing interest in the effects of
L-TOT in cancer patients. Simultaneously, the pal-
liative care needs of patients in early stages of
cancer trajectories have been progressively rec-
ognized and addressed, including the need for
adequate pain management.'?

It should be underpinned that the distorted
patterns of the worldwide availability and acces-
sibility of opioids are a sensitive and complex is-
sue. There are high-income countries in opioid cri-
sis fighting against the iatrogenic opioid overuse
and there is a global pain crisis involving many
middle- and low-income countries with limited
access to opioids. A balanced approach including,
among others, regulations on prescribing opioids
and adequate training of health care profession-
als is recommended to improve the access to pain
treatment with opioids."® In this context, all in-
formation derived from studies of L-TOT can con-
tribute to expanding our knowledge and under-
standing of the benefits and risks of opioid use
in different clinical scenarios and to developing
recommendations to guide the clinical practice.

Therefore, the primary goal of this review was
to provide and discuss new knowledge regarding
the emerging consequences of L-TOT in patients
with cancer. Particularly, opioid addiction and new
evidence of deficiencies of the immune and en-
docrine systems as a consequence of L-TOT may
represent future challenges.

The role of guidelines  An important response to
the phenomenon of opioid overprescription in
high-income countries has been the elaboration of
opioid guidelines intended to decrease the risk of
deleterious effects associated with the use and di-
version of prescribed opioids. Many national and
international opioid guidelines have been pub-
lished and, according to a review comparing 7 pub-
lished guidelines for L-TOT for chronic noncancer
pain, they were similar in their recommendations
and seemed to show broad consensus in many
areas.'” The most influential set of opioid guide-
lines within the US has been the 2016 Centers for
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Disease Control and Prevention guideline for pre-
scribing L-TOT for adults with chronic noncancer
pain.'® These guidelines were explicitly formulat-
ed as a response to the opioid overdose epidem-
ic and were intended to address both the public
health crisis of opioid overdose and chronic pain.
The guidelines were further intended to enhance
communication about the benefits and risks of
opioid therapy and treatment effectiveness, and
to reduce the risks of L-TOT, including opioid
addiction. They were developed through a sys-
tematic review of evidence, that is, the evidence
for each recommendation was weighed and rat-
ed based on the level of evidence and strength of
recommendation. The principles were straight-
forward: opioids should be prescribed only when
necessary and at the lowest effective dose, the pa-
tient should be regularly assessed for potential
harms, and the drug should be tapered or stopped
if used inappropriately. Furthermore, the guide-
lines stressed the importance of communication
with the patient and the family.

Since its development in 1986, the WHO 3-step
analgesic ladder has been a worldwide guideline
for professionals treating cancer-related pain.
The analgesic ladder is the central approach of
the 1996 WHO guidelines on cancer pain relief,
in which the choice of an analgesic is determined
by the intensity of pain.'® In step I, nonopioids
(paracetamol or nonsteroidal anti-inflammatory
drugs) are proposed for the management of mild
pain; in step II, the so-called weak opioids (eg,
codeine or tramadol) are proposed to be pre-
scribed in cases of mild-to-moderate pain; and
in step III, the so-called strong opioids are pro-
posed for the management of moderate-to-severe
pain. Despite the widespread use of this ladder
principle, unrelieved pain continues to be a sub-
stantial concern in one-third of patients with ei-
ther solid or hematologic malignancies. Howev-
er, the most recent guidelines based on systemat-
ic, evidence-based grading, including the Europe-
an Society of Medical Oncology (ESMO), the Na-
tional Comprehensive Cancer Network (NCCN),
and the WHO guidelines,"*!” demonstrate that
most of the recommendations for cancer pain
management are based on low levels of evidence,
and it seems obvious that there is an urgent need
for further research that should be conducted to
upgrade the quality of evidence and the grades of
recommendations. Of interest, for the manage-
ment of mild-to-moderate cancer-related pain,
the latest ESMO guideline recommended the use
of the drugs listed in step II of the WHO analge-
sic ladder (level of evidence, III; grade of recom-
mendation, C), but it also acknowledged the use
of low doses of step III opioids as an alternative
to step Il opioids,'® (level of evidence, II; grade of
recommendation, C).? Likewise, the latest NCCN
guideline recognized the use of step III opioids
for moderate cancer pain, with an NCCN cate-
gory and consensus of 2A (ie, based upon lower-
-level evidence, but for which there is an NCCN
consensus that the intervention is appropriate).'’



Apart from the NCCN guideline which includes
a short section on preventing opioid misuse and
abuse, the recent guidelines provide very limit-
ed information beyond the traditional adverse
effects about the risks of L-TOT in patients with
cancer. This lack of information is associated with
the currently limited scientific evidence, which
we will seek to discuss in the following sections.

Opioid addiction In the past few years, the terms
chemical coping, nonmedical opioid use, opioid mis-
use, opioid addiction, aberrant opioid behavior,
among others, have been used in cancer-related
pain research to denominate drug-seeking behav-
ior, which occurs when patients use opioids in
anonprescribed way to cope with various stressful
conditions and symptoms.'®?' In general, addic-
tion is considered when the use of opioids cross-
es the line between normal nonaddictive opioid
use for pain to pure addiction, which involves
compulsive and destructive behavior.?? It is pos-
sible that many patients may perceive emotion-
al pain as physical pain and an attempt to treat
both types of pain with opioids may lead to med-
ication misuse. Unfortunately, emotional distress
is integrated into the central pain pathways in
a way which accentuates physical pain processing,
so these distinctions are usually very challeng-
ing.2* Moreover, besides a subjective sensation
of urge or craving for using opioids, physiologi-
cal features of dependence (physical dependence)
may be present, such as tolerance to the effects
of opioids, withdrawal symptoms following ces-
sation or dose reduction, or repeated use of opi-
oids or similar pharmacological substances to pre-
vent or alleviate withdrawal symptoms.?* Finally,
the growing confidence within palliative care to
treat complex and multiple concomitant symp-
toms with opioids may increase the frequency of
their prescription and, consequently, the risk for
iatrogenic addiction.

Indeed, opioid addiction can create significant
problems for patients, who are already affected
by a serious and life-threatening disease (cancer).
Besides the classic complications including neuro-
-toxicities, respiratory depression, and death,?*
consequences of opioid addiction may not be rec-
ognized timely as patients with cancer often have
problems with compliance and, therefore, may
not be able to carry out anticancer treatments
and comply with medication regimes, which is
often the prerequisite for successful pain man-
agement. Thus, these patients will possibly have
both a pain and an addiction problem on top of
their life-threatening disease, which may inter-
act negatively with each other and may require
the use of several treatment strategies. Moreover,
deleterious societal and economic impact of opi-
oid addiction may be observed in family/social
relationships, job performance, and increased
costs for the health care and even the criminal
justice systems.?®

Previous studies have indicated that the prev-
alence of opioid addiction varies up to 7.7% in
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cancer-related pain, depending on the subpopu-
lations studied and the criteria used.?® However,
arecent North American study analyzed the fre-
quency and factors predicting the risk for aber-
rant drug-related behavior among 729 opioid-
-treated patients with cancer who received an out-
patient supportive care consultation at a com-
prehensive cancer center; out of them, 20% were
at risk of aberrant opioid use and 11%, of drug
and alcohol use.?” Although opioids are the gold-
-standard analgesics in cancer pain management,
emerging evidence suggests that patients with
cancer might be at a higher risk of addiction than
previously thought.'?20-2! Therefore, the follow-
ing recommendations for screening, monitoring,
and treatment programs have been recently pro-
posed with regard to opioid therapy for patients
with cancer:?%:2!

« Patient assessment (eg, psychosocial or genet-
ic dispositions);

+ Pain syndrome assessment (eg, considering al-
ternative drugs in the case of neuropathic pain);

+ Screening of all patients with validated risk as-
sessment tools;

+ Education and goal-setting for health care
professionals as well as the patients and their
families;

+ Selection of opioids (eg, type of drug, dose,
and exposure time);

+ Monitoring (eg, drug prescription databases,
behaviors, and urine drug tests);

« Exit programs (tapering off) and evidence-
-based treatment of addiction.

These recommendations have been fostered in
the US in light of the ongoing opioid epidemic and
inspired by the guidelines already developed for
opioid therapy of patients with chronic noncan-
cer pain; however, it seems likely that the chang-
ing trajectories and environment for cancer care
in high-income countries aligned with the high
opioid consumption in general may pave the way
for similar recommendations in the upcoming Eu-
ropean guidelines for cancer pain management.

Opioids and the immune system  There are hypoth-
eses that opioid use is associated with increased
risk of infections?® and the development / progres-
sion of cancer,?® which may be due to the suppres-
sion of the immune system. The immune system
has a fundamental role in controlling and elim-
inating cancer cells and preventing them from
growing. Moreover, patients with cancer have
a higher risk of infection. Therefore, preserva-
tion and promotion of a competent immune sys-
tem in this group is crucial, as is the role of opi-
oids in providing pain relief.

In vitro animal and human studies regarding
acute pain indicated that opioids may modulate
the immune system through numerous mecha-
nisms and that the way the immune system is
modulated varies for different opioids.?’-** Opi-
oid use may induce direct effects on the composi-
tion and function of lymphocytes and natural kill-
er (NK) cells,**3¢ it may also cause a reduction in
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the absolute numbers of different cell types,’-3?
generation of an immune signal leading to a neu-
roinflammatory reaction reducing the opioid an-
algesic effect,*” suppression of NK cell activity,*®
and cytokine production.?® A few smaller stud-
ies in patients with chronic noncancer pain on
L-TOT also suggested associations with lower
proportions of NK cells and CD56bright NK cells,
a higher proportion of interleukin (IL) 2-activat-
ed NK cells, and a higher concentration of IL-1p."°
The paucity of studies regarding the effects of
opioids on the immune system of patients with
cancer has been demonstrated in a systematic re-
view which identified 5 observational studies in-
vestigating the effect of morphine alone on immu-
nologic markers.*? The results indicated weak ev-
idence regarding a potential impact of morphine
on the immune system that could be dependent
on the length of treatment, route of adminis-
tration, and the immune parameters examined.
An increase in the synthesis and secretion of IL-2
by lymphocytes after 4 weeks of morphine treat-
ment, increased NK and lymphokine-activated
killer cell activity, and a higher proportion of CD3*
and CD4* T cells in the peripheral blood mono-
nuclear cell preparations were observed.*? Finally,
divergence among the studies makes the compar-
ison difficult, especially regarding different types
of opioids, administration routes, and immune pa-
rameters investigated. For future studies, we rec-
ommend increasing sample sizes based on power
calculations, conducting randomized controlled
trials with control groups consisting of patients
with cancer, and performing baseline examina-
tion of measures of the innate and the adaptive
immune systems followed by regular follow-ups
to detect possible time-dependent alterations. In
light of the above, it seems obvious that there is
an urgent need for research on the effects of opi-
oids on the immune system. Such research should
be funded and designed to upgrade the level of
evidence and the grades of recommendations.

Opioids and the endocrine system Assumptions
that opioids can interfere with the endocrine sys-
tem have focused the attention not only on sex-
ual dysfunctions, but also the effects of opioids
on other hormones, which may lead to harmful
long-term effects and cause diverse endocrine
disorders, such as hyperprolactinemia and hyper-
thyroidism. Furthermore, symptoms of hypogo-
nadism include fatigue and depression, which are
commonly found in people with advanced cancer.

Hormonal dysfunction related to opioid use
has been demonstrated in a few studies conduct-
ed in animals and humans.*>*' Studies in animals
have shown acute and chronic effects of opioids
on the endocrine system, mediated both centrally
(via the hypothalamic pathway) and peripherally
(via a direct effect on the gonads).*' Clinical stud-
ies have demonstrated primary and secondary
opioid-induced hypogonadism in patients with
noncancer pain receiving opioid treatment.??-4*
Moreover, the effect may be dose-dependent**
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and each opioid may have different endocrine
effects.’s*%" In patients with cancer-related pain,
signs and symptoms of central hypogonadism
and sexual dysfunction related to L-TOT have
been observed."®%

A systematic review regarding the effect of opi-

oids on the hypogonadal axis of cancer patients
included 4 studies. Of them, 3 indicated a dose-
-dependent relationship between opioid use and
hypogonadism. The results included relationships
between opioid use and reduced luteinizing hor-
mone (LH), follicular stimulating hormone (FSH),
and testosterone levels in men and reduced LH
(P =0.033) and FSH (P = 0.03) levels in postmeno-
pausal women. Evidence of symptomatic hypogo-
nadism and reduced survival have also been indi-
cated.’? A current recommendation is to screen
patients with cancer for sex hormone deficiency
before and during L-TOT and to consider risks
and benefits of testosterone supplement thera-
py. Finally, further research is urgently needed to
upgrade the level of evidence and the strength of
recommendations.
Conclusions The implementation and dissemina-
tion of evidence-based information on the use of
L-TOT in cancer pain management, especially in
the context of early palliative care interventions,
may be a powerful resource to avoid opioid ad-
diction. Moreover, further dissemination of sci-
entific information may encourage new research
initiatives leading to a robust knowledge on can-
cer pain management. Well-designed studies on
the management of pain in cancer and noncancer
patients can contribute to generating new insights
on some of the novel aspects, such as the effect
of opioid on the immune and endocrine systems,
which can hopefully soon reach acceptable levels
of evidence so as to be included as recommenda-
tions in future guidelines.

First, the publication of guidelines based on
systematic reviews is a major step forward and it
is mandatory that these guidelines be continuous-
ly updated. However, since opioids are an old class
of drugs, it is in fact remarkable that a substan-
tial part of opioid management that takes place
in everyday clinical practice is not based on solid
evidence. On the contrary, the evidence is often
weak. Second, according to recent randomized
controlled trials in complex palliative interven-
tions, it is quite disappointing to note that pain
management of patients with advanced cancer
seems not to be very successful. The major out-
comes of these studies demonstrate an improved
general quality of life, but seldom an adequate
symptom control, including substantial pain re-
lief. Therefore, it is mandatory that the evidence-
-based pain management and opioid guidelines
based on international consensus be implement-
ed and adapted to local needs. Upcoming studies
from around the world focusing on cancer pain
management programs have actually demonstrat-
ed that meticulous monitoring and management
strategies in relevant local environments based on



intensive teaching and mentorship can improve
the skills of the health care staff and produce ex-
cellent outcomes.
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