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Abstract: Despite enormous progress in the field of pain management over the recent years,
pain continues to be a highly prevalent medical condition worldwide. In the developing countries,
pain is often an undertreated and neglected aspect of treatment. Awareness issues and several
misconceptions associated with the use of analgesics, fear of adverse events — particularly with
opioids and surgical methods of analgesia — are major factors contributing to suboptimal treat-
ment of pain. Untreated pain, as a consequence, is associated with disability, loss of income,
unemployment and considerable mortality; besides contributing majorly to the economic burden
on the society and the health care system in general. Available guidelines suggest that a strate-
gic treatment approach may be helpful for physicians in managing pain in real-world settings.
The aim of this manuscript is to propose treatment recommendations for the management of
different types of pain, based on the available evidence. Evidence search was performed by
using MEDLINE (by PubMed) and Cochrane databases. The types of articles included in this
review were based on randomized control studies, case—control or cohort studies, prospective
and retrospective studies, systematic reviews, meta-analyses, clinical practice guidelines and
evidence-based consensus recommendations. Articles were reviewed by a multidisciplinary
expert panel and recommendations were developed. A stepwise treatment algorithm-based
approach based on a careful diagnosis and evaluation of the underlying disease, associated
comorbidities and type/duration of pain is proposed to assist general practitioners, physicians
and pain specialists in clinical decision making.

Keywords: clinical practice guidelines, consensus recommendations, expert opinion, pain
management, treatment algorithm

Introduction

Pain, as defined by the International Association for the Study of Pain (IASP) is “an
unpleasant sensory and emotional experience associated with actual or potential tissue
damage, or described in terms of such damage”.! Pain can be experienced as an acute,
chronic or intermittent sensation, or as a combination of the three, and is reported to be
the common reason for medical visits. However, since pain has always been regarded
as a symptom, not a disease state,” there has been an enormous gap between prevalence
and treatment, and it remains largely undertreated.>* Acute pain, the most commonly
experienced type of pain, may be a result of injuries, acute illnesses, surgeries or labor.?
The overall prevalence of acute pain in hospital and ambulatory settings is reported
to range between 30% and 80%.5® In addition to discomfort, uncontrolled acute pain
translates to chronic pain, which may lead to delayed healing, prolonged hospitalization
and increased morbidity.” Globally, approximately 20% of adults suffer from pain, of
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which, 10% report persistent pain.' Contrary to acute pain,
chronic pain is seldom considered an individual entity, the
focus majorly being on symptom relief. Chronic pain is gen-
erally associated with chronic illnesses such as neuropathy,
cancer or human immunodeficiency virus infection—acquired
immune deficiency syndrome (HIV-AIDS), and it is difficult
to predict the nature and severity of pain.!' Several studies
report a significantly high prevalence of chronic pain with
certain neuropathic characteristics (6%—10%), which is of
higher severity and longer duration.'*'* Untreated chronic
pain significantly affects the quality of life (QoL) of the
patients,' is associated with considerable mortality,'® and
can be a major cause of absenteeism from work or reduced
work performance as well as loss of productivity.!”

In developed countries too, pain is a commonly reported
medical problem and comes with immense personal costs
and a huge societal health care burden;'®! the cost of
chronic pain in the US has been estimated at $560-$635
billion." It is, therefore, not surprising to note an uncharac-
teristically high prevalence of pain in a developing economy
like India, which is already struggling with a growing
disease burden and lack of quality health care resources.?
According to the Global Burden of Diseases (GBD) survey,
low-back pain (LBP) and migraine were amongst the top
five medical conditions resulting in years lived with dis-
ability in the Indian population in 2013.%! In India, around
100,000 patients with cancer or HIV-AIDS die every year
due to inadequate pain treatment.?> A survey of chronic pain
conducted across eight major cities in India highlighted a
high point prevalence (13%) of chronic pain, with 30% of
the patients without treatment and 56% reporting unsatis-
factory treatment.?

Currently, there is a need to develop treatment recom-
mendations based on available evidence to guide Indian
physicians in the management of pain.

Unmet needs of India

According to a survey by the World Health Organization
(WHO), the incidence of chronic pain was demonstrated
to range between 5% and 33% in 15 centers across Asia,
Africa, Europe and the USA.! India has a high burden of
chronic diseases and injuries, which are the leading causes
of disability and mortality and have pain as comorbidity.?*%
Globally, pain prevalence in the elderly population is high?®
and is further expected to rise,”’-*® owing to the presence
of multiple comorbidities® and barriers related to com-
munication and cognition.’® With a considerable increase
in life expectancy in the past decade, India has witnessed

an unprecedented rise in the ailing population, who are
struggling to get adequate treatment for pain.’!? Further-
more, there are some additional challenges, such as lack of
adequate health care facilities, poverty, inadequate health
care expenditure and lack of awareness among health care
practitioners and patients.’* Health care centers in India are
often not well equipped to provide adequate treatment for
pain, with physicians relying mostly on over-the-counter
analgesics.>*** This generalized approach seldom works
in most complex pain disorders, which require a detailed
diagnosis and thoughtful, planned management.3® Another
concern stemming from lack of awareness is the use of
irrational and inappropriate multidrug prescriptions in
India. Nonsteroidal anti-inflammatory drugs (NSAIDs)
are the second most common components of prescriptions
in India.*”* Rampant polypharmacy, coupled with lack of
awareness, has had a huge impact on analgesic efficacy
and presents tolerability issues.** Several misconceptions
regarding use of analgesics and fear of adverse events
associated with the use of opioids or surgical methods of
analgesia result in suboptimal treatment of pain.*'*> These
inadequacies might be overcome by the amalgamation of
expert opinions and available evidence to form standard-
ized treatment guidelines for pain therapy. Hence, an expert
panel was convened to delve on these lacunae and frame an
appropriate treatment paradigm for pain management. The
objective of this publication is to summarize the evidence-
based consensus recommendations of this expert panel for
the pharmacological management of pain in India.

Methodology

Literature search of the current evidence was performed using
the MEDLINE (by PubMed) and Cochrane databases. The
articles included randomized control studies, case—control
or cohort studies, prospective and retrospective studies, sys-
tematic reviews, meta-analyses, clinical practice guidelines
and evidence-based consensus recommendations. Evidence
grading was performed as per the following criteria used by
the National Guidelines Clearinghouse:*

Level 1: evidence from randomized control studies, sys-
tematic reviews and meta-analyses

Level 2: evidence from nonrandomized, prospective or
retrospective studies

Level 3: evidence from comparative, case—control and
descriptive studies

Level 4: expert committee reports or clinical opinions of

respected authorities
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A multidisciplinary expert panel, composed of pain
specialists, orthopedic surgeons, gastroenterologists, cardi-
ologists, neurologists and nephrologists, with clinical and
research expertise in the diagnosis and treatment of pain was
convened, and recommendations were formulated based on
expert opinions and available evidence. Based on the level of
evidence, recommendations were graded as follows:

Grade A: based on evidence Level 1
Grade B: based on evidence Level 2 or extrapolated from
Level 1

Grade C: based on evidence Level 3 or extrapolated from

Grade D: based on evidence Level 4 or extrapolated from
Levels 1-3

Recommendation statements were developed, circulated
among panel members and modified based on their feedback
until unified consensus was achieved.

Types of pain

Several methods of classification of pain have been developed
to assist the physician in the appropriate diagnosis and treat-
ment of pain in routine clinical practice. Pain can be classi-
fied into different types on the basis of duration or intensity,

Level 1 and 2

Table | Different types of pain

pathological mechanism and anatomic location (Table 1).

Type

Pathophysiology

Characteristics

Examples

Based on underlying pathophysiology

Nociceptive pain

Neuropathic pain

Mixed pain

Based on duration
Acute pain

Chronic pain

Breakthrough pain

Based on etiology
Cancer pain

CNCP

Based on location
LBP

Neck pain and
shoulder pain

Headaches

Referred pain

Activation of nociceptors in response to
noxious stimuli

Central sensitization or neuronal
damage

Nociceptive and neuropathic origin

Activation of peripheral nociceptors,
accompanied by release of COX
enzymes and prostaglandins
Sensitization at the level of spinal
neurons via multiple mechanisms

Pain in a well-treated patient due to
movement (incidental), spontaneous or
resulting from weaning off of drugs or
effect of drug

Caused due to cancer itself (brain
tumors, breast cancer), drug treatment
(chemotherapy, radiation) or associated
disease (neuropathy)

May have multiple etiologies

Caused due to bad posture, strains/
sprains, underlying disease (malignancy
or infection) or referred pain (kidney or
gall stones)

Caused due to strains, sprains, incorrect
posture and compression of spinal cord
or injuries

Caused due to incorrect posture, stress,
migraine or underlying disease (tumors)

Type of visceral pain that radiates to
surrounding regions

Sharp, burning pain (somatic) or dull,
aching pain (visceral)

Severe, burning, shooting or numbing
pain, increased sensitivity to stimuli
(hyperalgesia and allodynia)

Severe, shooting pain or dull, aching pain
or pain with mixed characteristics

Lasts from few seconds to less than
6 months

Lasts for 26 months

Lasts from few seconds to hours

Acute or chronic pain of mild, moderate
or severe intensity with/without
breakthrough pain

Moderate-to-severe pain with/without
restricted mobility

Mild and moderate-to-severe pain
with/without impaired movement or
physical function

Mild and moderate-to-severe pain
with/without impaired movement or
physical function

Headache associated with migraine may
present additional symptoms (aura),
visual problems or vertigo

May be sharp, pulsating pain or dull,
aching pain depending upon the origin

Back pain, headaches, neck pain, shoulder
pain, pain due to burns and injuries
Peripheral neuropathy, diabetic
neuropathy, trigeminal neuralgia,
complex regional pain syndrome (CRPS),
neuropathic pain due to spinal injury

LBP with radiculopathy, cancer pain

Injuries, headaches, sprains, postoperative
pain, back pain

Chronic primary pain, cancer pain,
posttraumatic and postsurgical pain,
neuropathic pain, headache and orofacial

pain, visceral pain, musculoskeletal pain
Cancer pain

All types of cancers

Rheumatoid arthritis, osteoarthritis

Acute LBP, herniated disk, spondylosis

Axial neck pain, cervical radiculopathy
Tension-type headaches, migraine
headaches

Angina (jaws and shoulders), stones
(abdomen and back)

Abbreviations: CNCP, chronic noncancer pain; COX, cyclooxygenase; LBP, low-back pain.
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Based on underlying pathophysiology
Nociceptive pain

Nociceptive pain is elicited through A, 8 and C nociceptive
receptors present in peripheral tissues, which are activated by
chemical, mechanical or thermal stimuli.** These receptors
play an important role in the regulation of natural defense
mechanisms and elicit pain as a response to potential tissue
damage. A number of chemical substances aggravate the
nociceptive response to pain; the most common ones are
bradykinin, histamine, serotonin and prostaglandins (cyclo-
oxygenase [COX] 1 and 2).

Neuropathic pain

Neuropathic pain primarily refers to pain initiated or caused
by a primary lesion or damage to the central nervous sys-
tem and includes disorders such as peripheral neuropathy,
diabetic neuropathy, postherpetic neuralgia, trigeminal
neuralgia, causalgia and certain types of cancer pain.***¢ The
pathways attributed to the generation of neuropathic pain
involve abnormal excitability of afferent neurons, central
sensitization following peripheral activation of neurons, loss
of primary afferent response and activation of proinflam-
matory cytokines.”“® Each of these factors may correspond
to a particular mechanistic pathway, causing differences in
the pattern and intensity of the somatosensory response.*>

Mixed pain

In certain cases, pain may result from a combination of nocicep-
tive and neuropathic processes.’! This type of pain is considered
as the mixed type and is most frequently experienced by patients
with cancer and those with some complex neuropathies.’?>4

Based on duration

Acute pain

Acute pain is caused due to an existing disease or injury, usually
lasting for hours, days or months or until the disease or injury is
healed.> This type of pain has a certain identifiable biological
origin and is predictable in nature.*® Acute pain is a part of the
normal biological defense against a potential threat or injury and
is accompanied by protective reflexes.’” The sources of acute
pain could be an acute illness (eg, appendicitis), perioperative
(pain due to existing disease and surgical procedure), major
trauma (vehicle accident), burns or due to childbirth.

Chronic pain

Chronic pain persists even after the healing of the disease
or injury and may be physically and emotionally distressing.
Often, there is no single biological point of origin for this

pain, resulting in a complex pathophysiology that necessitates
the use of multiple therapeutic interventional strategies for
alleviation.*® This type of pain may be a result of an existing
chronic disorder (examples are cancer or noncancer pain such
as HIV-AIDS, rheumatoid arthritis and LBP) or may have no
known cause (idiopathic pain). Moreover, some secondary
causes may include increased sensitivity to external stimuli
(hyperalgesia) or pain due to innocuous stimuli (allodynia).

Breakthrough pain

Breakthrough pain is defined as transient flare-ups of severe
and uncontrolled pain, in adequately controlled pain set-
tings.® These episodic exacerbations of pain are characteristi-
cally observed in patients with cancer and last usually from a
few seconds to hours. Breakthrough pain may be idiopathic
(without known cause), incidental and associated with a
precipitating factor (eg, movement), or may be experienced
in the interim between two doses.®!

Based on etiology

Cancer pain

Pain is the most common symptom experienced by patients
with cancer. The origin of cancer pain may be nociceptive
(somatic or visceral) when there are changes in the under-
lying tissue pathology and neuropathic, when there is an
involvement of neuronal damage. The severity of cancer
pain increases as the disease progresses, with patients in
the metastatic stage reporting the most severe pain.®* Can-
cer pain may be felt at the site of tumor or may be referred
to a secondary region of the body.®* Breakthrough pain is
another feature of cancer pain, which may be a consequence
of repeated nociceptive sprouting or synaptic changes at the
spinal dorsal horn (DH).* Optimization of opioid therapy
may be useful in preventing episodic exacerbations at the
end of dose.®

Noncancer pain

Chronic pain due to nonmalignant causes is referred to as
chronic noncancer pain (CNCP). Unlike cancer pain, CNCP
may present no identifiable underlying pathology, may show
increased heterogeneity and may be more challenging to
treat.® CNCP may be classified further as neuropathic pain
(peripheral and central), inflammatory pain (infectious,
arthritic and postoperative pain), muscle pain (myofascial
pain syndrome) and mechanical pain (LBP, neck-and-
shoulder pain). Various practice guidelines advocate the use
of opioids as first-, second- or third-line therapy in CNCP,
following failure of nonopioid analgesics.*"
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Based on anatomic location

For this purpose, anatomic location refers to a region or site
where the actual pain may be localized, rather than the loca-
tion of the body system where the pain originated.*® As per the
IASP, pain is anatomically classified, regardless of origin, as
localized to head, face and mouth pain; cervical pain; upper
shoulder and upper limb pain; thoracic pain; abdominal pain;
LBP, lumbar spine and coccyx pain; lower limb pain; pelvic
pain; as well as anal, perineal and genital pain.” Although
this categorization helps in differential diagnosis, it cannot
be used as a basis for therapeutic management.”!

Somatic pain

Somatic pain is a sharp, well-localized pain emanating
from the skin due to superficial damage and activation of
peripheral nociceptors on the skin or mucous membranes.”
Alternatively, the pain may be deep and central in origin,
originating from muscles, tendons or joints. Examples are
LBP, neck pain, musculoskeletal pain and pain due to burns,
injuries or wounds.”

Visceral pain

Visceral pain is deep, poorly localized pain resulting from
pressure or damage to internal organs; it may be accompanied
by low blood pressure, nausea or sweating as a response to
stimulation of nerve endings that are at the site of pain and
that relay signals to the CNS. Examples of visceral pain are
gall/kidney stones, gastric ulcers or intestinal spasms.’7”

Referred pain

Pain that is felt at a site away from the site of injury is called
referred pain. The origin of referred pain may be somatic
(involving muscles or joints) or visceral (involving visceral
organs).”s Several mechanistic theories have been suggested
to be involved in the cause of referred pain. Referred visceral
pain may be attributed to the hyperexcitability of adjacent
spinal neurons in response to nociceptive stimuli or a pos-
sible activation of the peripheral reflex arc via the efferent
pathway.”” Examples of referred pain are myocardial pain
and anginal pain.

International Classification
of Diseases, Eleventh Revision
(ICD-11) criteria for classification

of chronic pain

Although several methods of classification are available for
the categorization of pain, there is a lack of accurate and
consistent terminology for the coding of chronic pain in

compliance with the ICD system used by the WHO. Respond-
ing to this, the IASP developed a system of classification
of chronic pain based on the ICD criteria, which takes into
consideration the etiology, location and pathophysiology
of pain for better categorization of the disease. Categoriza-
tion is based on multiple parenting, wherein each diagnosis
falls under one primary category/parent but corresponds to
more-than-one secondary categories.” According to this clas-
sification, chronic pain may be categorized as primary pain,
cancer pain, posttraumatic or postsurgical pain, neuropathic
pain, headache and orofacial pain, and musculoskeletal and
visceral pain.

Pathophysiology of pain

Regardless of its categorization, pain cannot be distinctly
attributed to any isolated pathological event. Pain experience
is a complex process that involves the activation of multiple
neuronal signaling pathways within the peripheral nervous
system (PNS) and central nervous system (CNS).”>7*80 The
subjective experience of pain may be summarized as a four-
stage process - transduction, transmission, modulation and
perception.®! In stage 1 (transduction), nociceptive stimuli
of tissue-damaging potential (including mechanical, chemi-
cal and thermal stimuli) are converted by the sensory cells
into action potentials. Stage 2 (transmission) involves the
conduction of these action potentials along afferent neurons
to the DH of the spinal cord. In stage 3 (modulation), coding
of nociceptive information occurs at the level of spinal DH.
Modulation at the DH can be excitatory or inhibitory, thereby
increasing or decreasing the resulting pain. Stage 4 involves
generation of autonomic, affective, cognitive and behavioral
responses to the painful stimulus, leading to pain perception.

Sensitization

Peripheral sensitization

Peripheral sensitization is characterized by abnormal sensitiv-
ity of afferent nociceptors to noxious stimuli. Nociceptors
on the skin and deeper tissues sometimes become extremely
sensitive to intense noxious stimuli in the presence of inflam-
mation. This further lowers the threshold of nociceptor
activation to normally innocuous or less-painful stimuli,
accompanied by an increase in the degree or magnitude of
response. Additionally, extreme sensitization may lead to
the activation of sleeping or silent nociceptors, which upon
excitation amplify the pain response manifold. Drugs acting
at the peripheral nociceptor level are NSAIDs, opioids, can-
nabinoids and transient-receptor potential vanilloid (TRPV1)
receptor antagonists.
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Central sensitization
Afferent pain signals from the peripheral nociceptors to the
spinal neurons may sometimes activate low-threshold mecha-
noceptors at the DH, thus amplifying the central neuronal
response to noxious stimuli.®? This phenomenon of altered
sensitivity of neuronal cells at the level of the second-order
neuron is known as central sensitization. Central sensitization
is implicated in the transition of acute pain to chronic degener-
ative pain. As observed with peripheral sensitization, primary
hyperalgesia is the first manifestation of altered threshold at
the central neuronal level.® Under pathological conditions,
receptors that are normally associated with sensory response
to stimuli such as touch may acquire the ability to produce
pain, resulting in secondary hyperalgesia, an important aspect
of central sensitization.®* Unlike peripheral nociception, a
number of neurochemical drivers are involved in the modu-
lation of pain perception at the central level, resulting in a
complex interplay of events that underlie the pathology of
many chronic and neuropathic pain conditions (Figure 1).5083
Drugs that modulate the pathways leading to central sen-
sitization act by increasing the level of biogenic amines and
reducing the spontaneous ectopic discharges. These include
serotonin—norepinephrine reuptake inhibitors (SNRIs, such
as duloxetine, paroxetine, venlafaxine), anticonvulsants (gab-
apentin and pregabalin) and tricyclic antidepressants (TCAs,
such as amitriptyline, imipramine and desipramine). %

Wind-up phenomenon

Wind-up is the temporal summation of excitatory impulses
following repeated firing of spinal dorsal neurons due to
C-fiber discharges.® The process of wind-up begins with the
release of excitatory neurotransmitter glutamate, which binds
to the N-methyl-D-aspartate receptor (NMDA)/oi-amino-3-
hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) recep-
tor.®” Activation of these receptors, together with release of
substance P from the C-fibers, initiates the depolarization of
the cell membrane and triggers the intracellular release of
Ca*. Repetitive sensitization of NMDA receptors further con-
tributes to hyperexcitability of the membrane, which aggra-
vates the resulting response to pain, resembling an unending
loop.8# Antagonism of NMDA receptor by drugs such as
ketamine prevents the generation of excitatory response and
provides therapeutic benefit in chronic neuropathic pain.®

Neuroplasticity and pain

Apart from central sensitization, inflammation induces
significant changes in the neuroplastic structure of the brain
and spinal cord. Altered neuroplasticity is a characteristic

feature of neuropathic pain and is often a consequence of
tissue damage or injury.”® The positive feedback-mediated
structural repair following an injury or nerve damage may
also contribute to selective degeneration and alteration
of function, often progressing to the neuropathic state.’!
Modulation of peripheral nociceptor function may result in
painful neuropathies, characterized by heightened sensitivity
to noxious or normal stimuli and a pricking, tingling or burn-
ing pain. On the contrary, central nerve damage triggered by
infection, metabolic disorders or mechanical insult may result
in loss of pain sensation such as in diabetic neuropathy.*

Modulation of nociceptive traffic
All events in the DH do not facilitate nociception. Spinal inter-
neurons release amino acids (eg, y-aminobutyric acid [GABA])
and neuropeptides (endogenous opioids) that bind to receptors
on primary afferent and DH neurons and inhibit nociceptive
transmission by presynaptic and postsynaptic mechanisms.
Descending transmission pathways are responsible for
abolishing the ascending signals traveling up the central
nervous system so that the pain perception is reduced,** via
release of endorphins and monoamines.”? Opioids like mor-
phine act by modulation of both ascending and descending
pain pathways (Figure 2).”

Progression from acute to

chronic pain

Acute and chronic pain cannot be segregated into two distinct
types; chronic pain is rather an extension of acute pain, result-
ing from poorly managed acute pain.** The metamorphosis of
acute to chronic pain is believed to proceed through one of
the following processes: central sensitization, modulation or
modification of nociceptors, and altered neuroplasticity.®>%
Under normal circumstances, as a healing process begins,
the noxious stimuli reduce and pain diminishes. However,
in cases of persistent pain, peripheral and central sensitiza-
tion most frequently transcends to hyperalgesia (increased
response to less-painful stimuli) and allodynia (pain response
to normally nonpainful stimuli). Altered spinal neuro-
plasticity as a result of glial cells modifying the neuronal
cytoarchitecture is another important aspect of chronic pain
and may be a consequence of repetitive nociceptive firing
in the central neurons (reversible) or nerve damage due to
neuropathy (irreversible).”” Studies have reported substantial
loss of gray matter in the brain and changes in the structure,
sensitivity and activity of neurons as well as internal rewir-
ing in certain chronic pain conditions.’**3 These changes
may be clinically manifested in the form of fibromyalgia or
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A Peripheral sensitization

Neutrophils
H+
ASIC
TNF-o ATP
Mast IL-IB PoXs
cell NGE
Action To spinal
PGE, potential neuron
5-HT
Histamine TrkB
Bradykinin
Macrophage BDNF TRPV1 Peripheral
nociceptor
Capsaicin
or heat
Blood vessel
B Central sensitization
Glutamate
Primary Dorsal horn
afferent NMDA
Substance neuron
P AMPA
NK Cca?* To brain
1
BDNF ca?
Na* Na*
C32+ Ca2+
IL
TrkB TNF-o
BDNF
Glial
cells

Figure | Mechanism of peripheral versus central sensitization.

Notes: (A) Peripheral sensitization and (B) central sensitization. Activation of peripheral nociceptors on the skin in response to stimuli, such as heat, injury or mechanical
pressure, initiates the release of chemical mediators at the site of injury (peripheral sensitization). Persistent pain or inflammation causes activation and repetitive firing in
afferent C-fiber nociceptors, which triggers the release of excitatory neurotransmitter glutamate in the synapse of the dorsal horn (central sensitization). This is accompanied
by the release of substance P, BDNF and neurokinins, which causes persistent depolarization of the cell membrane. Additionally, activation of AMPA or NMDA receptors
by glutamate stimulates the microglia and subsequently induces the release of cyclooxygenase enzymes | and 2, nitric oxide and other proinflammatory mediators (TNF-0,
IL-1, IL-6).

Abbreviations: AMPA, o-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor; ATP, adenosine triphosphate; ASIC, acid-sensing ion channels; BDNF, brain-
derived neurotropic factor; 5-HT, 5-hydroxytryptamine; IL, interleukin; NMDA, N-methyl-D-aspartate receptor; NGF, nerve growth factor; PG, prostaglandin; NKI,
neurokinin-1; TNF, tumor necrosis factor; TrkB, tyrosine receptor kinase B; TRPV, transient receptor potential vanilloid receptor.

complex regional pain syndrome.”® There is also a significant  agonists in neuropathic pain.”® While management of acute
decline in neurotransmitter receptors and their function, pain symptoms might seem to be the most rational approach
which may explain the lack of efficacy with central opioid  from a clinician’s perspective, it is essential to evaluate the
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risk factors associated with pain chronification.'® Increased
pain intensity, loss of functionality and affected psychosocial
ability are a few predictive factors for development of chronic
pain.'”"192 Studies have shown that assessment of functional
and psychosocial outcomes is a highly favorable measure in
predicting the risk of chronic pain.'*1%4

Undertreatment of pain

Pain is the most prevalent, yet frequently undertreated,
medical condition globally.!%:1% Untreated or inadequately
treated pain is the major cause of depression and eventually
leads to loss of productivity and functionality, as well as

poor health-related QoL, of patients.!?”!% There are several
impediments that contribute to the undertreatment of pain
in India, which include lack of awareness, regulatory restric-
tions on opioid use, physician attitudes, overuse of NSAIDs
and insufficient resources for managing pain in primary care
settings.*>1®-111 Tt is essential to minimize these barriers to
ensure optimal treatment of pain.

Therapeutic management of pain
Evolution of analgesics

In the wake of increased understanding of the pathophysiol-
ogy of pain, various receptors have been identified as potential
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targets for drug therapy over the years. In the early 1970s,
Vane et al''? proposed the involvement of prostaglandin
inhibition as the mechanism of action of aspirin-like drugs.
These findings paved the path for development of NSAIDs,
targeting the COX-1 enzyme system involved in the synthesis
of prostaglandins, thereby reducing both pain and associated
inflammation. The earliest known marketed NSAIDs were
ibuprofen and aspirin, which were followed up by similar
compounds, with varying efficacies.!'> Acetaminophen,
the safest analgesic till date was developed in 1946, after
two synthetic antipyretics, acetanilide and phenacetin, were
developed and had significant associated toxicities.!'* In the
search for a more effective and safer analgesic, research was
focused on the development of the selective COX-2 inhibi-
tors celecoxib and rofecoxib.!'* However, there were severe
concerns of cardiac toxicities observed with these agents,
limiting their use.

Morphine and codeine were the earliest natural opioid
analgesics to be developed and used in clinical practice.
Further research led to the development of synthetic opioids
such as fentanyl and pethidine, with increased efficacy and
long-term activity. However, in the light of associated risk
of overuse, addiction and misuse of these analgesics, it was
recommended to follow a risk-management and monitoring
program during opioid therapy. Tramadol, an opioid analgesic
different from conventional opioids, was developed in 1977
and has since been routinely used in moderate-to-severe pain,
owing to its high safety and efficacy.

Further scientific investigation into pain pathology has
led to the development of anti-nerve growth factor (anti-
NGF)- and anti-TRPV1-based therapies. However, these
agents are still under clinical development, and there is a
lack of conclusive evidence supporting their efficacy and
safety in routine clinical practice.''®!"” Deeper insights into
the central pain pathways have uncovered some overlapping
pathological factors implicated in pain, depression and other
psychological disorders.!"® Antidepressant-induced increase
in the neurotransmitters serotonin and norepinephrine has
been thought to alleviate pain, the postulation being rein-
forced by the remarkable efficacy shown by antidepressants in
chronic pain, particularly of neuropathic origin.!® Similarly,
the efficacy of the anticonvulsants pregabalin, gabapentin
and carbamazepine was demonstrated in several clinical
studies.'”® As a guidance to physicians treating chronic
cancer pain, the WHO established an evidence-based three-
step analgesic ladder that provides a stepwise approach for
deciding treatment according to the intensity of pain.!*! This
ladder has been widely adopted for use in noncancer pain

settings.'”> However, the three-step ladder is not considered
applicable anymore and has been modified to suit different
clinical settings, due to the practical delays in administering
pain relief for patients with severe pain and also due to con-
cerns over the efficacy of low-dose opioids used in step two.

Evidence from several studies has highlighted the impor-
tance of nonpharmacological interventions for pain relief.'?
Exercises such as stretching and strengthening, relaxation,
postural stabilization and yoga; therapeutic heat and cold
packs; ergonomic adaptations; modification of daily activi-
ties; chiropractic treatment; massage or traction are some of
the nonpharmacological approaches that are routinely used

with pharmacological therapy.'?*'%

Therapeutic drug classes
A list of available therapies for pain management is repre-
sented in Table 2.

Need for individualized pain

management

An individual’s perception of pain may be greatly influenced
by the emotional and behavioral responses and is strongly
correlated to his/her culture, personal history and genetic
makeup.'**133 For instance, presence of different haplotypes
of the catecholamine-O-methyltransferase gene has been
linked to variability in pain perception in humans.'** Thus,
treatment for pain must be tailored for each individual and
should focus on interruption of reinforcement of the pain
behavior and modulation of the pain response. Important fac-
tors for consideration for treatment recommendation include
individual’s response to prior appropriate treatment manage-
ment, compliance and drug abuse/dependence behavior.* The
biopsychosocial model of pain encompasses the biological,
psychological and social aspects of pain and has been increas-
ingly used in a variety of chronic pain settings.!*>!3¢ Since
the experience of pain is heterogenic in nature; a “one size
fits all” approach would not be the most ideal way to manage
pain. In short, an individualized approach to treatment based
on the genetic, cultural, social and behavioral aspects of the
patient may help in the optimal management of pain across
different clinical settings.’!%’

Role of combination therapies

Combination therapies may consist of combination of two
or more drugs administered separately or as fixed-dose
combinations (FDCs) of two or more active ingredients in a
single-dosage form.'*® Use of FDCs of analgesics represents
a multimodal approach that is based on the integration of
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Table 2 Available therapies for treatment of pain

Class Molecules Indications

Dosage

Common adverse events

Aniline analgesics ~ Acetaminophen  Acute/chronic

pain
NSAIDs-Salicylate  Aspirin Acute/chronic
pain
NSAIDs-Aryl Diclofenac Acute/chronic
acetic acid pain
derivative
NSAIDs- Ibuprofen Acute pain
Propionate
Naproxen Chronic pain
COX-2 inhibitor Colecoxib Acute/chronic
pain
Rofecoxib Acute/chronic
Pain
Opiate Codeine Chronic pain
Hydrocodone Chronic pain
Oxycodone Chronic pain
Morphine Chronic pain
Tramadol Acute/chronic
pain
Antiepileptic Gabapentin Acute/chronic
pain
Pregabalin Acute/chronic
pain
Carbamazepine Acute/chronic
pain
Oxcarbazepine Acute/chronic
pain
Tricyclic Amitriptyline, Acute pain
antidepressants nortriptyline
SNRIs Duloxetine, Chronic pain
venlafaxine

500-1,000 mg every 4-6 h;

max dose of 4,000 mg/d

500-1,000 mg every 4-6 h;

max dose of 4,000 mg/d

50-100 mg/d; max 150 mg/d

400-800 mg every 6-8 h;
max dose of 3,200 mg/d

250-500 mg every 8—12 h;
max dose of 1,500 mg/d

200400 mg every 12-24 h;

max dose of 400 mg/d
12.5-50 mg once a day
30-60 mg every 4 h as
needed

5-10 mg every 4 h as
needed

5-10 mg every 4 h as
needed

5-30 mg every 4 h
5-100 mg every 4-6 h;
max dose of 400 mg/d
300-900 mg thrice daily;
max dose of 3,600 mg/d
50-300 mg/d

200-600 mg twice daily

1,200-2,400 mg/d

10-150 mg/d (amitriptyline),
25-100 mg/d (nortriptyline)

40-60 mg/d (duloxetine),
150 mg/d (venlafaxine)

Hepatotoxicity

Gl upset/irritation, hepatic and renal dysfunction, fluid
retention, hypersensitivity reaction

Gl upset/irritation, nausea and vomiting, weakness,
headache, dizziness, hepatic and renal dysfunction,
hypersensitivity reaction

Gl upset/irritation, hepatic and renal dysfunction, fluid
retention, hypersensitivity reaction, cardiovascular events
in high-risk patients

Gl upset/irritation, hepatic and renal dysfunction, fluid
retention, hypersensitivity reaction, cardiovascular events
in high-risk patients

Gl upset/irritation, hepatic and renal dysfunction, fluid
retention, hypersensitivity reaction, cardiovascular events
in high-risk patients

Gl upset/irritation, hepatic and renal dysfunction, fluid
retention, hypersensitivity reaction, cardiovascular events
in high-risk patients

Constipation, nausea, vomiting, sedation and pruritus;
less common effects include dry mouth, mental
confusion, urinary retention and respiratory depression
Constipation, nausea, vomiting, sedation and pruritus;
less common effects include dry mouth, mental
confusion, urinary retention and respiratory depression
Constipation, nausea, vomiting, sedation and pruritus;
less common effects include dry mouth, mental
confusion, urinary retention and respiratory depression
Constipation, nausea, vomiting, sedation and pruritus;
less common effects include dry mouth, mental
confusion, urinary retention and respiratory depression
Constipation, somnolence, dizziness, nausea, vomiting
and pruritus

Dizziness, somnolence and peripheral edema

Dizziness, somnolence and peripheral edema
Somnolence, mental confusion, dizziness and nausea
Changes in vision, dizziness, confusion and depression

Drowsiness, dry mouth, dizziness and constipation

Nausea, gastrointestinal bleeding and increase in hepatic
enzymes

Notes: Data from American Geriatrics Society Panel on the Pharmacological Management of Persistent Pain in Older Persons (2009),% Patel et al,’® McPherson et al (2004),2*

Bell and Schnitzer (2001),2® Antman et al (2007),2*' Dworkin et al (2010),2*? and Cleeland and Ryan.2#2#

Abbreviations: d, day; h, hour; max, maximum; COX, cyclooxygenase; Gl, gastrointestinal; NSAIDs, nonsteroidal anti-inflammatory drugs; SNRI, serotonin—norepinephrine

reuptake inhibitor.

various mechanisms to result in pain relief.'* FDCs have been
hugely preferred to treat a variety of disorders owing to their
safety and efficacy. Additionally, use of FDCs may improve
patient adherence to therapy and reduce the cost associated
with multiple medications.'*® However, not all FDCs are

rational, and the majority of them may present no evidence
of improved efficacy or tolerability.'*!'? In India, FDCs have
been used generously, notwithstanding the complete lack of
efficacy with some combinations.'* The Central Drugs Stan-
dard Control Organization (CDSCO) has taken cognizance of
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the increased use of irrational drug combinations by physi-
cians in India and has recently banned more than 300 FDCs
from the market.'** From a physician’s perspective, the ratio-
nale for use of FDCs must identify clear association between
FDC use and increased efficacy or reduced adverse events.
Furthermore, from a regulatory perspective, the components
of an FDC must possess complementary pharmacokinetic
profiles and should not have supra-additive toxicity.

The US Food and Drug Administration (USFDA) draft
guidance for industry mandates the fulfillment of some neces-
sary conditions prior to the approval of analgesic FDCs. Thus,
an FDC awaiting FDA approval must demonstrate strong
evidence of efficacy over the available single-agent therapy
in well-controlled single- or multiple-dose clinical studies.
Moreover, each component of the FDC must contribute to the
overall efficacy and safety of the product, in order to justify
its use over single-agent therapies.'*® A similar guidance
document has been developed by the CDSCO to guide the
development of FDCs in India.'* A list of approved analgesic
FDCs in India is provided by the CDSCO.'¥

Reasons for mismanagement of pain
Adequate treatment according to national and international
treatment guidelines can result in sufficient pain relief in
majority of the patients. However, barriers to the use of
analgesics can result in undertreatment of pain. Other than
institutional barriers such as government regulations regard-
ing opioid prescription and irregularities in the treatment
of patients with pain, physician and patient barriers hinder
effective management of pain.

Physician barriers
Physician’s knowledge and understanding regarding patients’
pain, principles of treating pain, analgesics ladder and
knowledge about the efficacy of different routes of opioid
administration are very important for pain management. 4152
Another factor affecting inadequate assessment of pain by
physicians included concerns regarding side effects or toler-
ance to opioids.*!33155 In cancer patients, inadequate pain
assessment was considered a major barrier (20%-80%) in
pain assessment.*>14314 The physicians either do not use an
appropriate method to measure the pain intensity or fail to
appropriately classify the pain. Misconceptions regarding the
regulations governing opioid use also exist.!3

Concerns regarding addiction to or physical depen-
dence on, as well as side effects of opioids prevent physi-
cians from prescribing opioids according to standardized
guidelines.%%127:157-15 According to the guidelines by the

WHO, strong opioids should be the first choice of treat-
ment for moderate-to-severe pain and the use of these
opioids must be continuously personalized based on
patients’ response in terms of pain relief. In a study by
Tournebize et al,'®® more than 50% of surveyed physicians
reported insufficient adherence to treatment guidelines
for chronic pain. Studies have also shown that physicians
hesitate to administer adequate doses of opioids because
of the fear of the potential development of tolerance by
the patient.*>'61¢2 Most often, physicians do not consider
assessment of pain as a priority and, as a result, do not give
pain relief its due importance. Furthermore, a patient’s
self-report of pain, considered the best indication of pain,
is viewed with skepticism.

Patient barriers

Cognitive barrier results from patients’ lack of understand-
ing about the different options of pain management, along
with attitudes and beliefs that not only affect patients’
pain communication and adherence to analgesic regimen
but also have a negative impact on the outcomes of pain
management.'®

Many patients lack the knowledge of the principles
involved in effective pain management and have concerns
about taking pain medication (mostly concerns about addic-
tion and side effects of pain medication). A few researchers
believe that there is a relationship between better knowledge
and less pain intensity or between more negative beliefs
and more intensive pain.'*'® However, this association
was either partially confirmed or not confirmed by other
researchers.'7!"!

Patients beliefs and attitudes that hinder pain management
include the following: fear of addiction, that originates from
a misunderstanding of the relationship between psychologi-
cal addiction, physical dependence and tolerance; concerns
about analgesic use (side effects); concerns about pain com-
munication due to age, language, cultural traditions or other
illness (communication issues between patients, nurses and
doctors [sensory barrier]; willingness to tolerate pain to be
a good patient and to not trouble the family); not adapting
adequately to the possibility of controlling pain in general
(stigma of using pain medication, stoicism about dealing
with pain, assuming that pain is a part of the disease and
suffering, concerns regarding the capability of the caregiver
to understand their needs, hesitation to question authority);
and inadequate adherence to pain medication (sensory bar-
rier).42135166.169.172-175 Financial barriers could also result in
reduced adherence to treatment.
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Management myths

Several myths about pain and its treatment exist in our
society, which ultimately prevent the patient from receiv-
ing adequate care. According to the American Chronic Pain
Association, some of the commonly accepted beliefs revolve
around the perception (pain is an emotional and not a physi-
cal disorder) and treatment of pain (analgesic therapies may
not be effective or may lead to addiction).!” In addition,
undertreatment of pain in the elderly and children may be
primarily due to the assumption that pain cannot be felt by
newborns and babies but is an acceptable and natural part
of the aging process and therefore may not warrant medi-
cal attention.!”” It is essential to disprove these myths by
promoting awareness among patients, physicians and the
society in general.

Comorbidities

Presence of comorbid medical conditions may not only
influence the response to analgesics but may present dif-
ficulties in diagnosis as well. The most commonly associ-
ated psychological comorbidities in pain are depression and
anxiety.!”* % These may be preexisting or may result from
the pain itself, often aggravated in untreated or undertreated
chronic pain.' Presence of depression is known to have
considerable impact on outcomes of pain treatment, signify-
ing the two-way relationship between pain and depression. A
systematic review of studies correlating the effect of depres-
sion on pain showed increased severity, intensity and dura-
tion of pain in depressed patients.!?* Functional assessment
using valid tools may indicate the presence of underlying
symptoms, necessitating the use of antidepressant therapy,
which can in turn effectively help control pain.!?%182 Until
recently, the outcome of pain therapies was evaluated on
the basis of reduction in pain intensity and improvement in
sensory/motor ability, seldom delving into the psychologi-
cal or cognitive aspects that frequently led to mismanaged
pain. Clinical investigations over the years have resulted in
the use of cognitive behavioral therapy in pain treatment
programs, with remarkable efficacy in the acute and chronic
pain settings. 83184

Management recommendations
General considerations (evaluating

a patient with pain)

The recommendations are based on graded evidence as
explained previously. The grades are mentioned in paren-
thesis next to each recommendation.

History

e A thorough evaluation of the patient profile, patient his-
tory and presence of comorbid conditions is necessary
as a first step toward pain diagnosis (C).

e Diagnosis should involve measurement of pain inten-
sity, physical examination, sensory examination, motor
examination and evaluation of cognitive and functional
well-being (B).

Assessment and monitoring

e Identify and use appropriate pain assessment tools (A)
For the purpose of designing treatment strategies for
managing pain, it is essential to assess the severity of
the pain. Use of pain assessment scales may help in the
diagnosis of the disease, design of treatment strategies,
monitoring and evaluation of outcome of therapy or for
predicting the impact of pain on functional outcomes
of a patient (Table 3).!'% Factors that should be taken
into consideration while selecting the appropriate pain
assessment method include sensitivity and specificity,
usefulness or value of the assessment tool, objective of
the assessment, age of the patient and extent of symptoms
presented by the patient.'®

e Sensory examination

Components of a sensory examination include light

touch, pinprick, temperature (hot or cold) and vibration.'*”
Quantitative sensory testing (QST) might help distin-
guish between various types of neuropathic pain.!818
In patients with neuropathy, the threshold for pinprick
and thermal sensations are increased, while increased
sensitivity to light touch may indicate presence of allo-
dynia or hyperalgesia, which may point toward painful
inflammation or fibromyalgia with a central neuropathic
origin.!12 The QST has also been used in the diagnosis
of osteoarthritis and other musculoskeletal conditions,

although not as a sole measure.'*?

e Motor examination
Evaluation of motor function is an important method of
diagnosing musculoskeletal pain, especially back pain
and neck pain. Exercises such as neck rotation and neck
flexion or extension tests may help determine the local-
ization and intensity of pain (D).!**

e Diagnostic tests
Examination by X-rays is the most common method
used to confirm the localization of pain, particularly in
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Table 3 Different pain assessment scales for measuring the intensity of pain

Assessment Number Components

scale of items

Outcome

Applicability

Limitation

Unidimensional pain scales

VAS 1-10 Numerical scale

(0: no pain; to 10: unbearable pain)
VRS 1-10 Verbal descriptor scale

(0: no pain; to 10: worst imaginable pain)
NRS 1-10 Numerical scale with markings

(0: no pain; to 10: worst imaginable pain)
Faces Pain 1-10 Pictoral representation of faces
Scale expressing varying degrees of pain

(0: no pain; to 10: worst pain)
Multidimensional pain scales
BPI 4-item scale 4 grades for pain severity (0: no pain; to
10: pain as bad as you can imagine)
and 7 grades for pain interference on a
7-item scale (0: does not interfere; to 10:
completely interferes)
MPQ 78 words 4 classes of descriptors with 78 items
(20 groups of words) to describe the

quality of pain

Disease-specific pain scales

Neuropathic 10 items Verbal descriptors of pain

pain scale (0: no pain; to 10: most sharp/dull/hot/
intense/cold sensation imaginable)

LANSS Pain 7 items Interview and sensory examination

Scale (allodynia, altered pinprick threshold)

RAPS 24 items Pain severity and interference

(0: never; to 6: always)
Pain scales for elderly patients

Abbey’s Pain 6 items Nonverbal descriptors of pain severity
Scale (0: absent, I: mild, 2: moderate, 3: severe)
PADE 24 items Behavioral descriptors

Pain intensity
Pain intensity

Pain intensity

Pain intensity

Pain intensity and
functional status

Subjective pain
experience

Intensity, quality
and mechanism

of pain

Intensity and
mechanism of pain

Pain intensity and
functional status

Pain intensity,
physical and
behavioral changes
Physical, global
(pain intensity) and
functional status

Adults with acute or
chronic pain

Adults with acute or
chronic pain

Adults with chronic
pain, elderly and
illiterate population
Children, elderly or
cognitively impaired
patients

Adults with chronic
pain due to cancer,
rheumatoid arthritis or
peripheral neuropathy

Adults with neuropathic,
arthritic and other types
of chronic pain

Postherpetic neuralgia,
diabetic neuropathy

Differentiation between
neuropathic and
nonneuropathic pain
Rheumatoid arthritis

Elderly patients with
dementia

Elderly patients with
dementia

Cognitively affected adults,
elderly and children
llliterate and cognitively
affected

Subjective differences in
interpretation of scale
may affect results

Time consuming,
difficult to administer to
cognitively affected or
illiterate patients

Self-reporting of pain not
possible

Inconsistent narrative
descriptors, difficult to
administer by caregivers

Abbreviations: BPI, Brief Pain Inventory; LANSS, Leeds Assessment of Neuropathic Symptoms and Signs; MPQ, McGill Pain Questionnaire; NRS, Numerical Rating Scale;
PADE, Pain Assessment for the Dementing Elderly; RAPS, Rheumatoid Arthritis Pain Scale; VRS, Verbal Rating Scale; VAS, Visual Analog Scale.

LBP, neck pain, joint pain or pain associated with inter-
nal organs.'*’ Use of computed tomography (CT) scan
or magnetic resonance imaging (MRI) might be useful
in cases in which diagnosis by physical examination or
X-ray may be insufficient or if any underlying damage to
the CNS is suspected to be involved.'** Further details are
presented in the Supplementary material section.

Comorbidities

Since comorbidities may influence pain perception and
affect the treatment outcomes, it is necessary to carry out
screening of the patient for possible physical illnesses (liver
impairments, gastrointestinal diseases, renal impairments,
physical dependence to opioids and so on) and psychiatric

comorbidities (depression, anxiety, psychological disorders)

prior to initiating treatment (Figure 3).

Decide treatment goals

Prior to starting treatment, it is essential to decide the treat-
ment goals so as to prevent undertreatment. It is important to
consider the ethical implications of the associated treatment.
The following questions may help: how severe is the pain? Is
the pain associated with disability or loss of function? What
are the existing comorbidities? Is psychosocial function
impaired? Is opioid therapy required?

According to Cohen and Jangro,'*® treatment goals need to
be broader, achieving a little more than pain reduction (must
include QoL and the functional impact of pain treatment),
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Figure 3 Pain algorithm.

A
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[ Add weak opioid—Tramadol® ]

Pain persisting

A
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or their combinations
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medications
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@
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Notes: *Avoid in age >60 years, cardiovascular/Gl/renal comorbidities; "avoid long-term therapy in opioid dependence/tolerance; “first-line therapy for acute NP, NP due to
cancer, acute exacerbations of severe NP as well as when titrating one of the first-line medications, if prompt relief of pain is required.
Abbreviations: Gl, gastrointestinal; NP, neuropathic pain; NSAID, nonsteroidal anti-inflammatory drug; SNRI, serotonin—norepinephrine reuptake inhibitor; SSRI, selective

serotonin reuptake inhibitor; TCA, tricyclic antidepressant.

and must be realistic, in order to ensure optimal therapy with
minimal side effects.

Investigations for neuropathic pain

A detailed diagnosis of neuropathic pain involves, in addition
to pain assessment tools (using neuropathic pain scales) and
QST, evaluation of neurological function using functional
neuroimaging, neurophysiology studies, skin biopsy tech-
niques and other laboratory testing methods.!”” Additional
laboratory investigations include microneurography stud-
ies, laser-evoked potentials, electrophysiology studies and

nociceptive reflexes.'®

Pharmacological management

In order to understand the nature of pain and to determine
the treatment course, it is essential to distinguish the physi-
cal causes of pain in addition to assessing the mental and
environmental factors.

The choice of analgesic prescribed is based on the type
of pain, duration of pain and comorbidities. A few years ago,
NSAIDs, acetaminophen and opioids were prescribed in
the treatment of all types of pain. This methodology is now
considered ineffective, and with an increase in the awareness

regarding different classifications of pain, mechanism-
specific treatment is recommended.

Comorbidities influencing analgesic use

Studies have shown that a number of comorbidities influ-
ence the treatment outcomes of analgesic therapy. It is
widely known that several chronic pain conditions are
accompanied by psychosocial comorbidities such as anxiety
and depression, which may amplify the pain perception,
physical function, adaptation and treatment response.!*%!%°
Systematic screening of patients for any associated psychi-
atric comorbidity may support the physician in deciding
the treatment plan. In the case of suspected depression,
antidepressants may be added to the therapeutic regimen to
control the clinical symptoms.?®® While psychiatric comor-
bidities significantly affect the emotional response to pain,
any coexisting physical comorbidities may affect the efficacy
and tolerability of the analgesic. For example, decreased
liver function may significantly affect the metabolism of
NSAIDs and opioids, leading to increased levels in blood
and associated toxicity. Preliminary screening by performing
liver function tests and assessment of the Child—Pugh score
may be important in determining liver failure.®! Similar
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considerations are necessitated in suspected gastrointestinal

or renal comorbidities.?0>203

Duration of pain
Duration of pain is a decisive factor guiding the choice of

an appropriate analgesic regimen.?** However, duration of

pain should always be correlated with the pain intensity.'**!%

Acute pain

The primary pain management goal here is early inter-
vention to reduce the pain to acceptable levels. Most of
the acute pain is nociceptive and treatment for acute pain
involves a combination of paracetamol, opioids and some
topical agents. Mild somatic acute pain could be treated
with paracetamol, NSAIDs, topical anesthetics and physi-
cal treatments such as ice, compression and so on. For
acute visceral pain, NSAIDs, opioids, corticosteroids and
agents modulating the central neuronal activity (TRPV1
antagonists) may be used, depending on the underlying
comorbidity. For moderate-to-severe pain, a combination
of opioids and nonopioids could offer optimal pain relief.
In cases of pain from trauma or surgical procedures,
systemic medication would have to be administered.

Chronic pain

Management goals for chronic pain include reducing
the suffering due to pain and the associated emotional
distress, in addition to increasing the coping ability and
psychosocial well-being of the patient, by targeting the
hypersensitive nervous system.?”> Multimodal therapy
involving a combination of treatments is recommended
for treatment of chronic cancer or noncancer pain.
The treatment for CNCP could include nonopioids
(paracetamol, NSAIDs and selective COX-2 inhibitors),
opioids, analgesics, TCAs, corticosteroids, muscle relax-
ants, sedatives and anxiolytics.

Nociceptive pain

Nociceptive pain is generally time limited as the pain
resolves when the tissue damage heals, but it may also be
persistent when associated with inflammatory disorders
such as rheumatoid arthritis. Treatment for localized pain
should be started with the use of topical or oral NSAIDs.%
Moderate-to-severe pain unresponsive to NSAIDs may
be treated with opioids to manage symptoms and con-
trol inflammation.?*® Additionally, corticosteroids and
immune-modulating agents (biologics) can also be used
to manage inflammation in arthritic pain.2’

Neuropathic pain

Peripheral neuropathic pain manifests as stimulus-
independent pain or stimulus-evoked pain (pain hyper-
sensitivity triggered by a stimulus following damage
to sensory neurons). Neuropathic pain may persist for
months or years beyond the normal healing time of any
damaged tissues. Evidence from randomized controlled
studies (RCTs) and systematic reviews have confirmed
the efficacy of TCAs (amitriptyline and nortriptyline),
antiseizure medications (pregabalin, gabapentin and car-
bamazepine) and opioids in the treatment of various neu-
ropathic conditions.®862%212 Eyidence supports the use of
opioids as second- or third-line therapies for neuropathic
pain, particularly of peripheral origin (Table S1) (A).208:2°
However, further confirmation from well-controlled stud-
ies is warranted to establish the efficacy of these agents
in complex neuropathies. '8-2!3

Mild, moderate and severe pain
Treatment recommendations are also dependent on the
severity of pain. Acetaminophen and other mild NSAIDs
such as aspirin are the preferred treatment for mild
chronic pain and may be used to supplement other agents
in treating mild-to-moderate pain.*® However, acetamino-
phen lacks anti-inflammatory effects, limiting its use in
pain associated with inflammatory diseases such as arthri-
tis. NSAIDs are recommended for periodic flare-ups of
mild-to-moderate inflammatory or nonneuropathic pain.
For management of persistent moderate-to-severe pain,
opioid therapy is the most sought-after treatment. Opioids
are considered effective in the treatment of neuropathic
pain that is not responsive to initial therapies, but not in
the treatment of inflammatory, mechanical or compressive
pain. Certain strong opioids, however, do not necessarily
improve functional or psychological status and should be
administered under adequate supervision.?426

A person’s experience of pain generally manifests
itself in emotional and behavioral responses and is
strongly correlated to the culture, personal history and
perceptions of the individual.!*® Thus, treatment for pain
must be tailored for each individual patient and should
focus on interruption of reinforcement of the pain behav-
ior and modulation of the pain response. Important factors
to be considered for treatment recommendation include
individual’s response to prior appropriate treatment
management, compliance and drug abuse/dependence
behavior.’® An understanding of cultural-based attitudes
about pain is critical in the management of pain.
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Treatment in special populations
Undertreatment of pain in special populations, such as the
elderly, children or patients with renal/hepatic impairment,
results from inadequate pain assessment and efficacy issues.
Pain treatment in these populations must be performed
following careful consideration of adverse events and the
pharmacokinetic profile of the analgesic.

Elderly

Studies report that the prevalence of pain is higher in the
elderly population, with high proportion of patients with
disability and poor QoL.%*?!” The most commonly occurring
pain conditions in the elderly are rheumatoid or osteoarthritis,
cancer and diabetic neuropathy.?'® In addition, elderly patients
with chronic pain present several clinical comorbidities,
which may influence the outcome of pain therapy. These may
include gastrointestinal/renal/hepatic dysfunction, depres-
sion, anxiety and cognitive impairment, among others.?!*?2
Due to the limited evidence from clinical studies on the
geriatric population with pain,?! the health care practitioner
needs to evaluate the possible risk factors that may impede
effective analgesia. NSAIDs should be avoided in such
patients due to the potential for gastrointestinal bleeding and
renal toxicity. Opioids such as morphine, codeine, fentanyl or
oxycodone may cause constipation or respiratory depression
and should be used with caution, preferably in low doses and
along with laxatives.??* Paracetamol is the analgesic of choice
for the geriatric population with pain.

Children

Pain in children may be mostly due to injuries, burns, inflam-
mation and chronic illnesses such as cancer, HIV/AIDS or
postoperative status. The WHO guidelines on management
of chronic pain in children emphasize the importance of
pain assessment in children.?” Since self-reports of pain
severity cannot be obtained in infants or small children, pain
assessment entirely depends upon the clinician’s reports.
Symptoms of crying, agitation, irritation or facial expression
may be indicative of pain in infants. For children >4 years of
age, Faces Pain Scale may be used for pain assessment.??+%
Pharmacological therapy of pain in children should take into
account the age, pain intensity, underlying disease or comor-
bidities as well as the functional ability. The first-line therapy
generally includes safer analgesics such as paracetamol, fol-
lowed by ibuprofen.?”* The second-line therapy may include
other NSAIDs. Strong opioids should only be used in moder-
ate-to-severe pain.?? The most preferred route of medication
administration should be oral, either as tablets or as syrups.'*

Pregnant and lactating women

During pregnancy, women may experience LBP, joint pain, as
well as abdominal and pelvic pain, among other conditions.
Analgesic treatment during pregnancy and lactation may
be difficult considering certain medications can potentially
harm the fetus or may pass through breast milk and affect a
nursing infant. Administration of NSAIDs in the first trimes-
ter has been linked to premature ductal closure and should
be avoided.??” Aspirin may be used in the first trimester but
should be avoided near term, as it may delay labor and cause
hemostatic abnormalities.??® Paracetamol and opioids are
relatively safer analgesics to use in pregnant women. In the
case of lactating women, paracetamol and NSAIDs may be
safe to use, while opioids should be avoided due to the risk
of toxicity and dependence.?”

Renal impairment

A majority of analgesics are excreted by the renal route, and
it is important to assess kidney function prior to administering
analgesics for chronic pain. Since impaired renal function may
lead to accumulation of drugs, there are chances of toxicity in
such patients. Clinicians should conduct adequate assessment
of kidney function by estimating serum creatinine values and
the estimated glomerular filtration rate (¢GFR).**> An eGFR
of <60 mL/min/1.73m? may warrant dose adjustment.?*
NSAIDs, such as indomethacin, naproxen, diclofenac and
ibuprofen, have been shown to decrease the GFR and increase
the possibility of edema due to prostaglandin-mediated
inhibition of renin.?! Therefore, NSAIDs are best avoided
in patients with renal impairment. Alternatives to NSAIDs
are paracetamol and opioids such as codeine, tramadol or
buprenorphine;*?> morphine and codeine are undialyzable and
should be avoided in patients who are undergoing hemodi-
alysis.?! For moderate-to-severe pain, fentanyl can be safely
administered to patients with renal dysfunction or those who
require dialysis (although caution needs to be exercised in
such patients as fentanyl is poorly dialyzable).?3%233

Liver failure

Deciding analgesic therapy for patients with hepatic impair-
ment can be a challenge, since most analgesics undergo
hepatic metabolism. Cirrhosis is the most prevalent manifes-
tation of liver disease, and it may be caused due to excessive
alcohol intake, hepatitis infection or drug-induced toxicity.
Since liver is the main site of metabolism for paracetamol,
NSAIDs and opioids such as morphine, its dysfunction may
lead to increased blood levels of these drugs, particularly
those that are primarily metabolized by cytochrome P450
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(CYP) enzymes.** On the contrary, changes in CYP enzymes
may result in decreased efficacy of codeine and tramadol,
which undergo biotransformation to active metabolites.?
Thus, a thorough understanding of the pharmacokinetic
profile of analgesics may help in deciding the appropriate
pharmacotherapy for patients with liver dysfunction.?*® For
instance, although paracetamol undergoes metabolic conver-
sion to a hepatotoxic metabolite N-acetyl-p-benzoquinone
imine,?” clinically significant toxicity is observed only at
large doses, and small doses of this drug may appear to be
safe in such patients.?*® Dose adjustment should be considered
while administering NSAIDs and opioids to patients with
hepatic impairment.

Disease-specific treatment recommendations are pre-
sented in the Supplementary materials section.
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Supplementary materials

Pain Assessment Scales

1. Brief Pain Inventory (BPI)

Originally developed for assessment of pain in cancer
patients, the BPI has been successfully used in a variety of
clinical settings.! In the BPI, severity of pain is measured
across four grades, and the degree of interference of pain is
evaluated across seven parameters: general activity, walk-
ing, work, mood, enjoyment of life, relationship with others
and sleep.? Several modified versions of the BPI have been
developed to adapt to the requirements of the target popula-
tion across different geographical settings. The reliability of
the Hindi version of the BPI was demonstrated in a clinical
trial in North India by Saxena et al.?

2. McGill Pain Questionnaire (MPQ)

Developed by Melzack and Torgerson in 1971,* the MPQ is
amultidimensional pain assessment tool consisting of three
major classes of word descriptors (total of 78 words) reflect-
ing sensory, affective and evaluative components. It also
contains a pain intensity scale ranging from one to five to
rate the severity of the pain.’ MPQ and the short-form MPQ
(SF-MPQ) are valid and reliable tools to assess chronic pain,
particularly cancer pain, in adults.®® The MPQ can also be
used in the assessment of neuropathic and arthritic pain.'*!2

3. Visual Analog Scale (VAS)
The VAS is a simple, easily administered, single-item tool to
assess pain severity, especially in acute pain.!* VAS consists

Table S| Treatment recommendations

of a horizontal or vertical rating scale (1-10 cm) with verbal
descriptors of “no pain” and “pain as bad as it could be.” The
patient is asked to mark the level of pain on the numerical
scale of 1-10 cm (or 1-100 mm). Several studies have vali-
dated the use of VAS in acute and chronic pain.!>"

4. Numerical Rating Scale (NRS)

The NRS consists of a numerical scale similar to the VAS,
however, with numbers marked from one to ten, ranging
from “no pain” to “worst pain imaginable”. The NRS is easy
to administer via paper-and-pencil, telephone, fax or any
computerized system and has demonstrated superiority over
the VAS across different studies,'®!” especially in illiterate or
elderly populations.'®2°

5. Verbal Rating Scale (VRS)

The VRS scale is composed of a series of adjectives along
with numbers to best describe the intensity of the pain. VRS
has been reported to be well correlated with the VAS, in terms
of simplicity and reliability."** However, the VRS scale has
been found to be less sensitive to changes in pain intensity
and is considered highly subjective.?2

6. Faces Pain Scale (FPS)

For the self-reporting of pain severity in children, elderly and
other special populations, FPS may be used. In this scale,
pain is graded by means of facial expressions. FPS and the
revised FPS have demonstrated reliability in predicting the
severity of pain in children aged 4-8 years and in patients
with cognitive impairment.?-2

Type of pain First-line therapy

Second-line therapy

Diabetic neuropathy Gabapentin, pregabalin, tricyclic antidepressants
(amitriptyline, imipramine, desipramine) [A]
Postherpetic neuralgia
capsaicin, topical lidocaine [A]
Fibromyalgia Amitriptyline, pregabalin [A]
Trigeminal neuralgia Carbamazepine [A]
Low-back pain

codeine) [B]
Neck pain
Migraine headache

Tension-type or cluster

headache naproxen) [A]

Arthritic pain Acetaminophen [A], NSAIDs [A], weak opioids (tramadol,
codeine) [A]

Cancer pain Weak opioids (codeine, tramadol) with/without NSAIDs [A]

Gabapentin, pregabalin, nortriptyline, amitriptyline, topical

NSAIDs (ibuprofen, diclofenac) [A], opioids (tramadol,

Physiotherapy, exercise, acetaminophen, NSAIDs [A]

Sumatriptan, zolmitriptan [A], NSAIDs (ibuprofen) [A],
antiemetics (prochlorperazine, chlorpromazine) [A]
Acetaminophen, NSAIDs (ibuprofen, ketoprofen, diclofenac,

Opioids (oxycodone, tramadol) [A]
Tramadol, oxycodone [A]

Duloxetine [B]

Baclofen, lamotrigine, gamma-knife surgery [B]

Strong opioids (morphine, fentanyl) [A], antidepressants
(amitriptyline, nortriptyline) [A], anticonvulsants (gabapentin,
pregabalin) [C]

Opioids, anticonvulsants, antidepressants, muscle relaxants,
acupuncture, single-point injections [B, C]

Ergotamine, dihydroergotamine [B], opioids (morphine,
tramadol) [B]

Acetaminophen—caffeine [A], NSAID—caffeine combination
[A], relaxation and acupuncture [C]

Strong opioids (morphine, oxycodone) [B], antidepressants
(amitriptyline, nortriptyline) [C]

Strong opioids (morphine, oxycodone, fentanyl) [A]

Note: Recommendations were graded by an expert panel based on available evidence. Grade A: based on evidence Level |. Grade B: based on evidence Level 2 or
extrapolated from Level |. Grade C: based on evidence Level 3 or extrapolated from Level | and 2.

Abbreviation: NSAIDs, nonsteroidal anti-inflammatory drugs.
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7. Disease-specific assessment scales

Due to the methodological problems faced during the assess-
ment of pain using standard tools,” disease-specific pain
measurement questionnaires have been developed with an
aim to correctly capture the nature and severity of pain in
different pathophysiological conditions.*® Use of Neuropathic
Pain Scale (NPS), Neuropathic Pain Questionnaire (NPQ)
and Leeds Assessment of Neuropathic Symptoms and Signs
(LANSS) Pain Scale is recommended to differentiate between
nociceptive and neuropathic pain (A).

8. Cognitive and behavioral assessment scales

Pain perception is greatly influenced by the psychologi-
cal and emotional status of the patient. Chronic pain may
induce notable changes in the behavior, cognition and social
abilities of a person. Pain is also accompanied by a state
of fear, anxiety, depression and negative beliefs. These
psychological traits may serve as important predictors of
chronic pain and disability and may determine treatment
outcomes. Therefore, a comprehensive pain management
program should also involve psychological, cognitive and
behavioral assessment of the patient. For this purpose, tools
such as Pain Beliefs and Perceptions Inventory (PBPI),
Pain Anxiety Symptoms Scale (PASS), Cognitive Evalua-
tion Questionnaire and the Patient Attitude Questionnaire
(PAQ) may be used.

9. Assessment in elderly or cognitively impaired patients
Patients’ self-reports of pain have been proven to be more
reliable tools for accurate diagnosis of pain and treatment
of pain. However, obtaining detailed self-reports in both
patients with cognitive impairment and the elderly can prove
to be a major challenge and, therefore, requires the use of
pain assessment tools that are relatively easy and adequately
describe the pain experience.?! For cognitively sound older
adults, the VRS, NRS or FPS may be easy and reliable to use
(A), whereas in elderly with symptoms of dementia or cogni-
tive impairment,* the Abbey’s Pain Scale, Pain Assessment in
Advanced Dementia Scale (PAINAD) and Pain Assessment
for the Dementing Elderly (PADE) have demonstrated reli-
ability (A).¥

Disease-specific treatment
recommendations
Low-back pain (LBP)
1. Classification
e LBPislocalized to the lumbar vertebrae (L1-15) just
above the gluteus muscle.

e LBP can be classified by duration as acute (<6 weeks),
subacute (6—12 weeks) and chronic (>12 weeks).

e LBP may be classified by cause as mechanical (strains/
sprains or fractures), nonmechanical (tumors) and
referred pain (kidney or gall stones or pain in nearby
tissue).3¢

e LBPisclassified by mechanism or “diagnostic triage”
into serious spinal pathology (accompanied by “red
flags”), nerve root pain/radicular pain and nonspecific
LBP.

2. Diagnosis

e Use diagnostic methods such as physical examination,
X-rays, ultrasonography, computed tomography (CT)
scans, magnetic resonance imaging (MRI), diskogra-
phy, bone scans and blood tests (B).**°

e Identify “red flags”, which are signs/symptoms
that are unlikely to be observed in normal LBP and
generally indicate involvement of serious pathology.
Identifying the red flags may help diagnose underlying
chronic conditions, such as cancer (C).

e Identify “yellow flags’, which represent the psychoso-
cial barriers that may influence the subjective response
to pain and which may delay recovery or indicate the
risk of chronification or disability (C).

3. Treatment

e [Initiate treatment with acetaminophen and mild
NSAIDs (ibuprofen, diclofenac) as first-line therapy
(A). 204

e Second-line therapy should typically involve a
combination of NSAIDs and mild opioids (codeine,
tramadol) (A),**? followed by moderate-to-strong
opioids (morphine, fentanyl) in severe pain.***

e Third-line therapy should be initiated in case a central
origin is suspected or if pain significantly affects the
physical, mental and social behavior of patients; it
may include anticonvulsants (gabapentin, pregaba-
lin),* sedatives (benzodiazepines) and antidepressants
(amitriptyline, nortriptyline) (A).**

Neck pain
1. Classification
e Neck pain can be classified into four classes according

to the impact of pain on body function and movement,
as follows:
¢ Pain with mobility deficits
e Pain with headache
e Pain with radiating pain
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¢ Pain with impaired movement.

Based on the causative mechanism, neck pain may be

classified as follows:

¢ Axial neck pain caused due to incorrect posture,
physical stress or fatigue

e Whiplash-associated disorder (WAD) due to pain
in the muscles, joints, tendons and ligaments due
to injuries or impact

e Cervical radiculopathy and myelopathy due to
changes to the sensory/motor function of cervical
nerves or compression of spinal cord.

2. Diagnosis

Diagnosis should be preceded by careful evaluation
of patient, the nature and extent of pain and any addi-
tional symptoms such as headaches, nausea, vomiting,
vertigo or other distress (C).*

Symptom assessment may help in differentiating dif-
ferent types of neck pains. Sharp, shooting or tingling
pain may indicate a radicular origin, whereas dull,
aching pain accompanied with soreness or tenderness
may point toward axial pain (C).

Physical examination and self-report question-
naires are more valid assessment tools and should
be preferred over diagnostic tests such as imaging,
electrophysiology or blood tests, which have failed
to demonstrate reliability (C).

Identify the “red flags”, which may include trauma,
infections, history of pain, malignancy or major
trauma, in addition to weight loss, chest pain, nausea,
vomiting or fever (C).*

3. Treatment

Exercise and physiotherapy are the most effective
interventional methods with proven efficacy in neck
pain (A).5*%

Analgesics such as acetaminophen and NSAIDs may
be used for acute pain, and weak opioids may be used
for chronic episodes, as first-line therapies (A).*
Antidepressants, muscle relaxants and strong opioids
may be reserved for refractory cases or after failure
of other interventional methods (C).*

Headache
1. Classification

According to the International Headache Society, pri-
mary headaches can be classified into migraine head-
aches, cluster headaches and tension-type headaches.
Migraine headaches result from migraine disorders,
which are further categorized as migraine with aura,

migraine without aura, childhood migraine or retinal
migraine depending upon the presentation.>*-¢
Secondary headaches may be caused due to an under-
lying disorder such as tumors.

2. Diagnosis

Preliminary diagnosis can be performed through
symptom assessment and detailed evaluation of
patient profile and history or presence of underlying
disorders.

A typical migraine attack is triggered by physical
activity and may be suspected if symptoms involve
severe pulsating or throbbing headache on one or
both sides of the head, sometimes accompanied by
visual aura, sensitivity to light, nausea or vomiting.
Frequently occurring migraine attacks (=15 days per
month for >3 months) despite continuing medication
may be regarded as chronic migraine; the duration of
headache may be 4-72 hours.

Tension-type headaches, also known as ordinary
headaches, may be triggered by stress. The pain is
usually bilateral, with pressing/tightening quality and
is not usually accompanied by nausea, vomiting or
light sensitivity. Persistent tension-type headache may
indicate the presence of serious underlying disorders.
These headaches may last from a few minutes to days
(up to 7 days).

Cluster headaches usually involve severe unilateral
pain around the eyes (orbital pain), forehead or sides
of the head (temporal pain). These headaches may
last for 10 minutes to 4 hours.

Diagnosis by neuroimaging techniques should be
reserved for patients who have persistent pain lasting
6-month duration, often in the absence of migraine
and accompanied by neurologic symptoms such as
confusion, visual problems and hallucinations; also
to be used in the case of patients with history of such
disorders in the past (B).%’

3. Treatment

Migraine headache: begin initial treatment with oral
triptans (sumatriptan or zolmitriptan), followed by
the antiemetics prochlorperazine or chlorpromazine
in case of nausea and vomiting (A); opioids and
antidepressants may be considered as second-line
therapy. In children, initial treatment may be initi-
ated with acetaminophen and ibuprofen, followed by
sumatriptan nasal spray or oral triptans (A).5-6

Cluster and tension-type headaches: treatment for
cluster and tension-type headaches should consist
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of acetaminophen, low-dose NSAIDs (ibuprofen,
naproxen and diclofenac), followed by an NSAID—
caffeine or acetaminophen—caffeine combination as
second-line therapy (A).%7

Arthritic pain

1.

2.

3.

Classification

e Although arthritic pain involves both rheumatoid
arthritis and osteoarthritis, primarily it can be classified
as inflammatory arthritis, noninflammatory arthritis or
arthralgia. Inflammatory pain involves the inflamma-
tion of the joints, synovial cavity or synovium. Nonin-
flammatory arthritic pain may result from altered joint
mechanics, while arthralgia represents joint tenderness
in absence of inflammation, usually resulting from an
underlying condition such as fibromyalgia.”

Diagnosis

e Carefully observe symptoms of swelling, tender-
ness, redness and stiffness, as well as checking joint
movement, wrist movement, rotation, movement or
function (B).”

e The diagnosis may be confirmed using bone aspiration
tests and imaging tests (B).

Treatment

e First-line therapy should consist of acetaminophen
and oral or topical NSAIDs (ibuprofen, diclofenac
or naproxen) (A).”>7

e Second-line therapy with opioids (tramadol, morphine
and oxycodone) should be considered only if the
patient is unable to tolerate NSAIDs or if pain persists
despite NSAID medication (A).
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