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Figure 3. Impact of Pain on Sleep
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Chronic pain exerts negative effects on employment status and wark

yroductivity, ™ Approximately one-third of patients with chronic pain report
f

that they are worried about losing their job because of their pain (fm; cler,

Patients E'P;’)OI”( losing an average of 19.2 workdays per year because of

chronic pain.* Among workers actively engaged in work, chronic pain

associated with heac mh@ arthy m>, hack problems, and mhnrx wusculoskeletal

-onditions costs up 1o $60 billion per year in lost productivity.

Neurobiology of Pain

Pain Pathways and Mechanisms

F\k:»(‘i(“@”‘;if' s the process by which g | are fransimitted
from the periphery fo the central n - .
G wli—Thenmal,

EY}'E’()HﬂodO acquired from the envi BN S S S‘EE_];UMF{% uraxis
. . . etanical, OF Cnemicd ML e
HSIVE=3 Lol 2laves HEeOrE . L . . 181
.\l,va»,lf;’ar i then relayed to the neocy it the nerve terminals in ;o]er

julate cortex—2 major cortical §  peripheral nervous system to el 1>

: e
49

'MNKOI 0000905436



Nocdiception is described as occurring in 4 or 5 jzaqes {many descriptions
cambine Lhmtcm nission mfi conduction stages) (Figure %17 During
energy from a noxious thermal, mechanical, or chemical
sction potentials by primary afferent
.!u«,pi:\;e alements exprass NUMeroLs
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A, Hmdvaimmn nechanical, thermal,
narve impulses. 4
ale, us d image results in the release
of a number of chermical and protein me a’ rs from ruptured ceils.

Prostaglandins, histamine, serctonin, cytokines, adenosine triphosphate
(ATP), hydrogen lons, and br a(x/i/f in, arnong others, either activate
nociceptors to generate efferent nerve impulses or sensitize nociceptors

l“ ‘vo e ’f}mii" norm a% 1‘(-*-%1‘ \f‘} <;ia:e b / !ov\m mq afmat,m thresholds and thus

Figure 4. Transmission of Noxious Stimulus From the Periphery
to the Central Nervous System (Nociception)
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s the process by which nerve signals gei'wat@d in

ﬁ(‘ po vl brain (Figure 6).17 1% This
i ; w-The process by which

involve d synaptic modulation between
o ng sulses frorm the site of Injury
NeLrorT ). Nodiceptors

nitted to fhe spinal cord
TANSM - P ng ei *m rul myolsn@,w

r thing o e primary dﬁ‘( Fent neurons
transfer the nodiceptive signals to dorsal horn neurons at synapses mediated
by excitatory neurotransmitiers.” ™ The dorsal horn H§>o includes gmal
interneurons, which release inhibitory neurotransmitters and endogenous
oploids to blunt locsl nociceptive transmission both presynap: miiy an i
nostsynaptically? From the dorsal horn, signals are then relayed along
central ascending tracts o the thalamus, hypothalamus, mesencephalon,
reticular formation, and cersbral cortex? See Module 2 tor a more
complete review of the neuropharmacoiogy.
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Mocicentive Pain
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to the promotion of AR fiber-mediated pain.”® A variety of mechanisms may
g Y
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some cases, amplitication of ¢ responses s not limited to pam stimuli, s ggﬁ;es;’s,mg

widespread increases in the sensitivity of sensory systems.? Examples of

functional pain include?:

» Fbromyalgia

irritable bowel syndrome

e Noncardiac chest pain

= Tension-type headache

Assessment of Chronic Pain

Reliable assessment of pain levels and functional con SEQUences is important
for both dlinical trials and effective pain management in clinical practice.® In

path seﬁ:é“qs, it is essential to measure the patient’s baseline pain and how the

pain changes over time in response to treatment, disease changes, and other

variables. WMOLJt assessiment and reassessment, it s exceedingly difficult to

determine if the patient is experiencing adeguate analgesia,
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Continued inappropriate di *“f‘f‘ha':;f‘ by damaged nerves can ’[(i(}@er
’ Hizay activity-dependent plasticity in tEw central nervous
3@1/11;& and hyperalgesia.”® Central sensitization
]
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§ , which normally mediate nonpaintul sensations, transmit pain-
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pfcz ,ohetal abm laimm C t@n the pain is widespread, as in fibromyalgia,
although it can be more localized as abserved in irritable bowel syndrome? In
some cases, amplification of respenses is not limited 1o g"*in stimuli, suggesting
<rvmwuead increases in the sensitivity of sensory systems.® Bxamples of
functional pain include?®:

P

= Fhroryalgla
= Irritable bowel syndrome

s Noncardiac chest pain

Tension-type headache

Assessment of Chronic Pain

Reliable assessrent of pain levels and functional consequences is impaoartant
for both dlinical trials ’-md effective pain managerment in clinical practice® In
both settings, it is essential o measure the s baseline ;srm and how the
pain changes over time in response 1o 1 reatment, disease ch anges, and other
var| 1bie, Without assessment and reassessment, it is exceedingly difficult to

ES

determine if the patient is experiencing adequate analgesia.
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Figure 12. Primary Osteoarthritis of the Knee
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Sowrce: Mavye Foundation for Education and Research.

Lifestyle modification (such as weight loss and exercise), physical Ju‘mpv
and over-the-counter anaiqwu are treatment ma;mta% U According to the
ACR Guidelines, acetaminophen is the recommended initial ph zrmc(.m;g
approach, with oral nonsteroidal anti-inflam *ﬂawy drug (NSAID) therapy
recommended if pain relief with acetaminophen is insufficient.” Topical NSAIDs
may be recommended as an alternative to oral therapy, particularly in patients
at high risk for NSAID-related gastrointestinal or Cd”d!(‘\/{ scular serious adverse
events. Tramadol and opioid treatment are recommended for patients with
moderate to severe pain in whormn NSAIDs are contraindicated or for whom
previous oral therapy was inadequate.”®

Glucosamine/chondroitin complex sup p?@mpm“ and hyaluronic acid m;prﬁo
have shown efficacy in some patients,” 7¢ Ultimately, if pain becomes
debilitating, electi /ﬂym i replacement surgery wa\fbo recommended.’ ‘JF,{")( a
detailed overview of freatment pracmes and quidelines for OA, see i‘@gci Ee 6
int the PENNSAID Advanced Training Series.

Insights and Implications

Alt quugh they are generally well tolerated when prescribed and used
appropriately, acetarminophen, oral NSAIDs, and opioid analgesics are
associated w;’m serious risks, It is therefore important for healthcare
professionals to properly assess patients prior to initiating therapy and to take
appropri riate measures to ensure the benefit of therapy outweighs the potential
risk (see Madules 5 and & Tor discussion of risk management strateg m)
Topical NSAIDs have shown benefit in pain relief for OA, with lower systemic
concentrations, and are theoretically associated with reduced risk of serious
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Peripheral Neuropathy

Friciogy, Clinical Presentation, and Epidemiology

Chronic neuropathic pain arises from a diverse 'E ass of neuropathologies
characterized by physical damage to the nervous system and surrounding/
supporting structures 97 Commonly encounts fed neuropathic pain states
include? *:

w Nerve compression
s Multiple sclerosis
e HIV/AIDS

= Alcoholism

s Armputation

e Shingles

s characterized by an idiopathic reactivation of
.an’i damage to nerve fibers, '™
/1 condition in which prolonged
v elevated blood glucose and low
ainful disorder is complicated by
;, the latter leading to focal
capillary d amage and concomitant hypoxia and nutrient deprivation.'™
: ain arises from damage to one or both L,iczemmnl nerves.
5 intense hyperalgesic and frequently
', scalp, forehead, teeth, or jaw
Jeminal neuralgia is typl Laily after
common in women, ' Cold wind,
— 5, and talking can exacerbate the
chinic als’ am‘b tations of trigem ninal neu: aig a'? Patients additionally report
ensa ton< of temporary mumb 1ess, ting! mg, and pricking (paresthesias);
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