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Introduction: From 1986, the World Health Organization (WHO) analgesic ladder has been
used as the simple and valuable pain-relieving guidance in the pharmaceutical pain manage-
ment, however, with the development of medical history, notions about pain physiology and
pain management have already updated. Is the analgesic ladder still appropriate for chronic
non-cancer pain (CNCP) patients? This study aims to analyse the current usage of the analgesic
ladder in patients with CNCP by evaluating previously published pertinent studies.
Methods: Literature published in English from January 1980 to April 2019 and cited on
PubMed database was included. Analysis on the analgesic ladder, current status of CNCP
management, and a new revised ladder model were developed based on relevant literature.
Results: The WHO analgesic ladder for cancer pain is not appropriate for current CNCP
management. It is revised into a four-step ladder: the integrative therapies being adopted at
each step for reducing or even stopping the use of opioid analgesics; interventional therapies
being considered as step 3 before upgrading to strong opioids if non-opioids and weak
opioids failed in CNCP management.

Discussion: A simple and valuable guideline in past years, the WHO analgesic ladder is
inappropriate for the current use of CNCP control. A revised four-step analgesic ladder
aligned with integrative medicine principles and minimally invasive interventions is recom-
mended for control of CNCP.

Keywords: analgesic ladder, chronic pain, chronic non-cancer pain, opioid, pain

management

Introduction

In the past two decades, an opioid epidemic has raged worldwide, with opioid abuse
becoming a very common social problem in developed countries, especially in the
United States, with the rate of opioid overdoses tripling since 2000." The origins of the
“opioid crisis” are complex and multifaceted, including inappropriate prescribing,”
lack of knowledge regarding adverse events associated with long-term use, opioid
misuse, abuse and addiction.® A key factor also appears to be the prescription of opioids
for chronic non-cancer pain (CNCP) for long-term use.*

Chronic pain is defined by the International Association for the Study of Pain
(IASP) as persistent or recurrent pain lasting more than 3 months or beyond the normal
tissue healing period.” CNCP refers to any chronic pain that is not due to a malignancy.
CNCP can be classified as neuropathic pain or nociceptive pain.® It is a globally
encountered problem in the healthcare field and often triggers physiological, social,
and psychological responses, which may consequently seriously harm people’s health,
functioning, and well-being.” It is a significant health concern with negative
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consequences for individuals, families, and society as
a whole. Because it is a multidimensional morbid condition
with both objective and subjective characteristics, CNCP is
difficult to assess and manage in clinical practice. However,
despite limited scientific evidence to suggest efficacy, the use
of opioid medication for CNCP has been increasing
substantially. Though less than 5% of the global popula-
tion, Americans consume 80% of the world’s opioid
prescriptions.'® In 2009 a multidisciplinary panel from The
American Pain Society (APS) and the American Academy of
Pain Medicine (AAPM) conducted a systematic review and
formulated recommendations of chronic opioid therapy for
CNCP concluding that chronic opioid therapy was recom-
mended as a possibly effective therapy for carefully selected
and monitored CNCP patients.'' Accounting for the preva-
lence of CNCP and its disabling features, opioids have
already been the most prescribed medication in the USA.'
About 10-30% of CNCP patients have comorbid substance
use and patients with substance use history who are pre-
scribed opioid therapy are more likely to misuse." In 2018,
chronic opioid therapy was definitely recommended to
CNCP patients with proven medical necessity and stable
pain and function improvement, independently or jointly
with other treatment modalities.'*

However, the goals of pain management are to reduce
pain and improve daily function while monitoring for
adverse effects.'> Opioid analgesics are a double-edged
sword: while they are remarkable drugs that can provide
amodest improvement in pain and function for a wide range
of CNCP, they may also lead to opioid-induced neurotoxi-
city, risks of tolerance and physiological and psychological
dependence. The role of opioid analgesics in the long-term
management of CNCP syndromes remains controversial
due to insufficient evidence of efficacy and increasing
reports of adverse effects.'®'” The Centers for Disease
Control and Prevention (CDC) has reported that in the
United State, approximately 130 persons die each day
from opioid overdoses, with 68% of the drug overdose
deaths in 2017 involving an opioid medication. These
alarming statistics indicate that this current crisis has cre-
ated a major public health challenge with unprecedented
rates of significant morbidities, health-related complica-
tions, and even unintentional overdose deaths. It is
a nationwide public-health emergency requiring national
recognition.

Even though multiple guidelines have been published
for the long-term use of opioid therapy in CNCP,'*'#2! at
the present time, there is no guideline specifically

addressing the usage of the WHO analgesic ladder. It is
likely that the ladder will continue to be used for CNCP
management, but is this appropriate?

In this literature-based brief review, we explore the
correlation between the WHO analgesic ladder and the
opioid crisis, and the current status of CNCP management.
Furthermore, in light of the controversial issue of the
current WHO analgesic ladder addressing the opioid epi-
demic, we discuss the importance of revising the WHO
analgesic ladder and call for adoption of a revised four-
step analgesic ladder concept. We believe it will not only
remind medical providers to think and act comprehen-
sively in seeking solutions, but it also aligns the treatment
goals with integrative medicine therapies and minimally
invasive interventions in dealing with CNCP.

Methods

Literature published in English from January 1980 through
April 2019 and cited on PubMed database was searched
using the terms analgesic ladder, chronic pain, chronic non-
cancer pain, opioid, pain management. Given the broad
historical context relevant to the topic, this brief review
only addresses the most relevant and recent articles.

Results

WHO Analgesic Ladder and Opioid Cirisis
The World Health Organization (WHO) first released
a document addressing cancer pain relief in 1986, which
stipulated a Three-step analgesic ladder as the guideline
for developing treatment plans for cancer pain.*? It was
revised in 1996.%* Prior to the guideline’s release, many
patients suffered from unnecessary pain due to the stigma
and fear associated with both the prescription of opioids
and their utilization.** The WHO analgesic ladder speci-
fies treatment on pain intensity, from simple analgesics for
mild pain to opioid analgesics for moderate and severe
pain. Its three steps are: Step 1 Non-opioid plus optional
adjuvant analgesics for mild pain; Step 2 Weak opioid plus
non-opioid and adjuvant analgesics for mild to moderate
pain; Step 3 Strong opioid plus non-opioid and adjuvant
analgesics for moderate to severe pain. It is advised to
move up one step when there is persistent pain. In case of
toxicity or severe adverse effects, providers are advised to
either reduce medication doses or move down one step.
The ladder provides five simple recommendations for the
usage of analgesics: by mouth, by clock, by ladder, by
individual and attention to the detail. Just two years
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following its release, it was already validated in 80-90%
of cases.”® The stepwise approach had tremendous value
when it was introduced for its conservative and simple
principles for pain management, which could be applied
everywhere in the world, even in those underdeveloped
countries with fewer pain management specialists. It has
been of significant benefit for the control of pain world-
wide. Until now, this guideline has remained applicable,
not only in cancer pain management but also for acute pain
and chronic pain requiring analgesics.*®

The three-step ladder for cancer pain has also been
commonly employed in CNCP, which very likely contrib-
uted to opioid analgesic overuse and escalation.”®*’ For
ensuring patients with safer and more effective chronic
pain management, the CDC in 2016 released a guideline
regarding the prescribing of opioid pain medication for
adult patients with CNCP in the primary care setting. The
concept of pain relief as a fundamental human right
acknowledges access of patients to essential medicines,
including opioid medications for the management of pain.
According to the WHO analgesic ladder, the provider pre-
scribes opioid analgesics to patients based on the patient’s
report of how serious the pain is. In the United States, the
top 4 opioids prescribers are physicians in family practice,
internal medicine, and nurse practitioners, and physician’s
assistants, with the majority of them not specifically trained
in pain control to a significant degree.'***3° It has been
shown that chronic pain patients obtain opioid medication
easily from physicians.>*' A study in 2014 reported that
patients received opioid analgesic prescriptions from two
providers in 34.6% of cases, 14.2% from three providers,
and 11.9% from four or more prescribers.*> There were
240 million opioid prescriptions dispensed in 2015 in the
United States, almost one for every adult in the general

population.®

Prescriptions thus have probably been
a major contribution to the issues of opioid addiction and
overdose deaths.** Furthermore, some physicians prescribe
more than one-month of opioid medication to patients,*
while too many patients leave hospitals with bottles of
unnecessary opioid analgesics.” There are many cases of
nonmedical users of opioids obtaining them from their
relatives or friends, just for experimentation or for “getting
high”*® United States poison control centers reported
188,468 prescription opioid exposures among children
aged <20 years old from 2000 to 2015.*” More than
2,000,000 people are suffering from prescription opioid-
related substance abuse currently,*® which highlights the
fact that this is a particularly devastating problem in public

health. Therefore, how to prescribe the opioid analgesics
appropriately can be particularly challenging and stressful
for primary care providers. Changes in opioid prescription
policies should include sufficient training, including the
applicability of analgesic ladder, which is a valuable guide-
line addressing both cancer and non-cancer pain.

Is WHO Analgesic Ladder Appropriate to
CNCP?

Thirty-three years are not a short time in the medical field,
notions about pain physiology and pain management have
changed considerably. First, there is greater recognition of
the various types of pain e.g. nociceptive, neuropathic and
et al’® as well as the need of tailoring treatment decisions
accordingly. Second, because of the complexity of pain,
a number of new pain management strategies, new opioid
analgesics and other novel pharmaceuticals emerged. Thus,
attempting to manage pain with only the original analgesic
ladder guideline is inappropriate. It is now necessary to
incorporate multimodal and multidisciplinary approaches
into the WHO Three-step ladder. The current CDC guide-
lines conclude that opioid analgesics are not first-line or
routine therapy for chronic pain management, with non-
pharmacological therapy and non-opioid pharmacological
treatment being preferred for chronic pain.*® This guidance
aims to reduce risk factors associated with long-term opioid
usage and improve safety and effectiveness of pain manage-
ment. The 2018 guidelines published by American Society
of Interventional Pain Physicians (ASIPP) have already
recommended non-opioid pharmacological and, nonphar-
macological treatments, such as acetaminophen or other
NSAIDs, pregabalin, integrative medicine therapies and
multiple minimal invasive techniques, etc.'* Interventional
techniques, such as epidural injections, percutaneous epi-
dural adhesiolysis, and neuromodulation etc., can alter pain
management and outcome measurements of many CNCP
patients. Minimally invasive therapies have been already
definitely recommended in practice guidelines for CNCP
management.*' Integrative medicine, a holistic model of
care which aims to selectively combine the exclusively
evidence-based complementary and alternative therapies
into conventional medicine,** has risen in popularity in
recent years among patients and medical providers for the
relief of chronic or multifactorial conditions such as
CNCP.* It is a combination of medical treatments such as
acupuncture, massage relaxation techniques, healing touch,
etc.*** Clinical studies have shown that acupuncture is
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a reasonable effective option for multiple chronic pain
conditions.*® There is a rising interest in using acupuncture
for CNCP instead of reliance on opioid analgesics.*’ The
substantial basic knowledge development on pain and its
therapies has led to the CNCP guidelines being
updated,'*'®*"*7 while the WHO three-step analgesic lad-
der has remained unchanged.

The WHO analgesic Ladder is not appropriate for cur-
rent CNCP management and many commentators have
noted that this current version has some limitations and
controversies as a guide for current pain management.?’
Some have suggested an analgesic “pyramid” which incor-
porates modern approaches.*® Some extended the concept
of pain management from an up-down the linear pharma-
cological ladder to a broader three-dimensional platform.*
Some changed it into a four bidirectional step - “trolley
analgesic model” - which postulates the use of the invasive
procedures and adopted tailored therapies with dynamic
multimodal pain management approaches.’® Others have
called for a four-step ladder including pain control*® or
a five-step ladder to include anesthetic intervention thera-
pies and opioid switching.”'

Revised WHO Analgesic Ladder

Better pain management is a major component in addressing
the current opioid crisis. As a chronic condition involving
physiological, social, and subjective aspects, CNCP should
not be treated with pharmacological agents alone. Perhaps
the major deficiency in the current ladder is that it does only
emphasize the pharmacological treatment for pain, instead of
adequately addressing that importance of nonpharmacologi-
cal therapy and non-opioid therapy. The nonpharmacological
and non-opioid therapies are the first-line therapeutic mod-
alities recommended by the 2016 CDC Guideline for
Prescribing Opioids for Chronic Pain. Our adaption of the
analgesic ladder for CNCP offered here is based on the same
principle. First, although integrative therapies are not shown
on the original Three-step analgesic ladder diagram, they can
be considered at each step of the revised ladder. About
27~60% of chronic pain patients use integrative medicine
treatments.’ In a brief critical review of integrative medical
therapies including acupuncture, massage, yoga, relaxation,
tai chi, and spinal manipulation for chronic pain manage-
ment, positive evidence was found. Especially strong evi-
dence was noted for acupuncture as a complementary
treatment for chronic pain which could reduce the dosage
of opioid analgesics or even potentially relieve chronic pain
without reliance on opioids.>® Second, minimally invasive

interventions should be considered in step 3 when the non-
opioids and weak opioids have failed to control the pain. This
revision modifies the step 3 to include minimally invasive
interventional therapies, such as nerve block, radiofrequency,
spinal cord stimulation, spinal (epidural and subarachnoid)
administration of local anesthetics, surgical intervention, and
disc decompression and so on. Patients may try minimally
invasive interventional therapies after they fail treatment
with non-opioids and weak opioid medication and integrative
therapy. Neuromodulation spinal cord stimulation can stabi-
lize or decrease opioid usage by improving outcomes in
complex chronic pain.”* As the procedure is minimally inva-
sive and can help to figure out the problem if the diagnosis is
not very clear, such as the discography therapy which is
a golden diagnostic method for the discogenic pain.>*
Finally, if the above modalities fail, strong opioid medication
should be prescribed to the CNCP patient as “the last resort”,
i.e. step 4. The newly adapted version of the WHO analgesic
ladder is shown in the following (see Figure 1).
Furthermore, due to various factors, such as economic,
social and cultural determinants, etc., different countries
may apply the guideline differently. Compared to Europe
and USA, the consumption of opioid analgesics has been
reported to be very low in some Asian countries such as
China, India, and Thailand.’” In China, the average mor-
phine equivalent (MEs) in the human development index
(HDI) was 2.86mg per capita, much lower than the average
level of the top 20 countries with 216.7mg per capita in
2010.°° The major barriers for opioid prescribing came
from patients’ over-concern about opioids addiction, their
reluctance to report their pain control condition and resis-
tance to using opioids analgesics except for intolerable
pain.>’ Patients with moderate or severe pain received
mild opioids in 44.72% and 45.83%, respectively, and
among them, only 34.72% and 27.08% received strong
opioids. More than half of the patients refused opioids
analgesics because of concerns regarding the potential
addiction and adverse effects.’® Chinese annual defined
opioid analgesics daily doses and morphine equivalents
are lower than the global average.”” The lower consumption
of opioid analgesics in China could also be attributed to two
other factors. One is that numerous integrative medicine
therapies such as acupuncture, cupping, Qigong and
Chinese herbs, etc., are readily accessible and most can be
performed for pain-relieving on an outpatient basis.®*¢’
Integrative Medicine offers people a variety of alternative
treatments for pain management. The other factor is that the
Chinese government and health organizations have made
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(CNCP)

Weak-opioid analgesic

+Non-oioid analgesic
+Adjuvant analgesic

Non-opioid analgesic
+ Adjuvant analgesic

Chronic non-cancer pain

STEP 4
Strong-opioid analgesic
+Non-opioid analgesic
+Adjuvant analgesic

Minimal invasive intervention
+Non-opioid analgesics
+Adjuvant analgesic

Figure | A generalized representation of a four-step analgesics ladder. Such four-step ladder, as opposed to the 1986 “ladder”, reflects the advances in nonopioid modalities
application for better pain relieving. The integrative medicine therapies can be adopted in each step for reducing or even stopping the use of analgesics to all types of pains. If
the non-opioids and weak opioids failed, minimally invasive interventions in step 3 can be recommended before upgrading to strong opioids.

great efforts to address drug control. The government issued
regulations on the administration of anesthetic drugs and
psychotropic drugs,®* which regulates the administration of
opioids, ensures their legitimate medical utilization, and
limits illegal abuse. In 2007, the Ministry of Chinese
Health set up a “Department of Pain Medicine” in the List
of Medical Subjects for Medical Institutions and definitely
noticed the main management scope of the Pain Medicine
Department is: Diagnosis and treatment of chronic pain.
to the
Department staff composition includes licensed providers

The department belongs surgical category.
in anesthesiology, orthopedics, neurology, neurosurgery,
rheumatology, oncology or rehabilitation medicine, and
with skills

management.®® This release initially separated the Pain

other physicians experience in pain
Medicine Department from Anesthesiology and legally
defined the multidisciplinary composition of the practi-
tioners in the pain department and the multimodalities of
diagnosis and treatment. The Pain Management providers
are privileged to adopt a series of minimally invasive inter-
ventions for chronic pain control, which significantly
reduce dependence on pharmacological drugs, especially
opioids in their clinical practice. When the non-opioid

medications and weak opioid analgesics fail, medical

professionals will be guided to minimally interventional
treatments before upgrading to strong opioids. These posi-
tive findings also keep in line with our revised analgesic
ladder model.

Conclusion and Future Action

In conclusion, the current WHO analgesic ladder, which
was designed for cancer pain management, is a simple and
valuable guideline in past years, but it seems that such
a simple approach is inappropriate for the current updated
pain management situation, especially the control of
CNCP. We revised the original analgesic ladder into
a four-step ladder. The integrative therapies can be adopted
at each step for reducing or even stopping the use of
opioid analgesics. If non-opioids and weak opioids failed,
interventional therapies can be considered as step 3 before
upgrading to strong opioids. Modification of the WHO
analgesic ladder is likely to open a new path toward
more effective pain management as an interdisciplinary
challenge. As a result, we suggest adoption of this revised
four-step analgesic ladder concept into clinical practice.
The hope is that this will both remind medical providers to
think and act comprehensively when seeking pain manage-
ment solutions, and align the treatment goals with
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integrative medicine and minimally invasive interventional

therapy in dealing with CNCP. Conducting pain manage-

ment in a holistic manner, which integrates multidisciplin-

ary and multimodality therapies for patients who are

suffering from pain will be a key factor in mitigating the

opioid epidemic.
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