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Defining Pain

What is pain?

“An unpleasant sensory and emotional experience
associated with actual or potential tissue damage, or
described in terms of such damage.”

International Association for the Study of Pain (IASP) 1994
Kyoto Protocol IASP 2008

Merskey H et al. (Eds) In: Classification of Chronic Pain: Descriptions of Chronic Pain Syndromes and Definitions of Pain Terms. 1994:209-212.
Loeser ID, Treede RD. The Kyoto Protocol of IASP Basic Pain Terminology. Pain 2008;137:473-477.



Pain: good or bad?



Consequences Of Being Unable to Feel Pain




Consequences Of Being Unable to Feel Pain

From Fields 1987




Classification of Pain

Neuropathic pain Mixed pain ~ Nociceptive pain

Occurs due to an injury Pain with " Occurs as a result of tissue

or disease affecting the nociceptive disease or damage with a

SUUEICE RS and neuropathic functionally intact sensory
. components' _ nervous system®

Can originate from numerous Examples include:** Conditions that result in tissue
causes, including:?° damage and, consequently,

* Lower back radiculopathy S 3l =
« Painful diabetic neuropathy nociceptive pain include:

* Cervical radiculopathy : 5
. . - * Rheumatoid arthritis
Pc.>st-h<j:-rpetc neur:‘:llgla * Post-spinal surgery pain . O
* Trigeminal neuralgia * Carpal tunnel syndrome
* Trauma

* Post-surgery neuralgia « Cancer pain

« Post-traumatic neuropathy * Ankylosing spondylitis

* Spinal cord injury
* Post-stroke pain

Referances: 1. Baron R sf af. Neuropathic pain: Diagnosis, pathopirysiological mechanisms and treatmant. Lancef Neurol 2010; 9: B07-9. 2. Freynhagen R, Bennatt MI. Diagnosis and management of neuropathic pain.
BMU 2009; 339: 391-95. 3. Freynhagen R, Baron R. Tha evaluation of neurcpatic components in low back pain. Curr Pain Hoadachg Agp 2009; 13: 185-190. 4. Davis MP, Waish D. Epidamiology of cancer pain and
factors nfluancing poor pain control. Am J Hosp Paliaf Cara 2004; 21: 137-42. 5. Sadosky A et af. A review of the apidemioiogy of painful diabetic peripheral neuropathy, postherpatic neuralga, and less commonly studied
neuropathic pain conditions. Pain Pract 2008; 8: 45-56. 6. Haanpaa ML et al. Assessment of neuropathic pain in primary care. Am J Mad 2003; 122: $13-S21. 7. Tha Merck Manual. Low back pain. Apeil 2008. Availabla at
htip/Awww_merck commmba/print/sec06/ch(94/ch094b.himi. Accessed April 6, 2009



Descriptions of Nerve Pain Descriptions of Muscle Pain

Tenderness

Stabbing Achiness

Stiffness

Electric
shock-like




Definition

Mixed pain is a combination of nociceptive and
neuropathic pain.

The category of mixed pain should not be ignored
as its pathogenesisis a combination of that for
neuropathic and nociceptive pain



Chronic pain

Nociceptive, Neuropathic or both.
Psychological mechanisms play a maijor role.

Attenuated neuroendocrine stress response and
have prominent sleep and affective disturbances.



CHRONIC PAIN IS MULTI-FACTORIAL

» Psychologic factors— depression, anxiety,
somatization

» Socioeconomic factors— cultural differences, urban
poor, gender
» Spiritual factors — spiritual suffering, meaning of pain

» Physical factors — VERY complex neuroanatomy
creating the pain sensation, from pain receptorsto
afferentnerves to spinothalamic tract, to thalamus
to cortex with modulators all along the way

+ Therefore best approach is multi-disciplinary



Low Back Pain

is a good example of mixed pain.
It may have resulted originally from a mechanical
injury—which triggered nociceptive pain.

That same injury may also have led to nerve
compression—which produced neuropathic pain.

Unfortunately, mixed pain types can also be more
difficult for doctors to diagnose and treat.

Melnikova I. Pain market. Nat Rev Drug Discov 2010,9:589-90.



Osteoarthritis

For years osteoarthritis pain has been assumed to be
purely nociceptive not neuropathic but a growing body
of literature suggests otherwise.

Two research studies in patients with low back pain
used screening tools for neuropathic pain that
suggested that 37% and 54% of patients respectively
had pain of predominantly neuropathic origin.

These studies lend evidence to the fact that there is
more pain of a mixed origin than was previously
thought.



Diagnosis

Pain assessment is critical to optimise pain
management and or interventions.

Pain of mixed origin is usually chronic.

In the case of mixed pain syndromes, healthcare
professionals are likely to hear elements of both
neuropathic and nociceptive pain described by the

patient



Diagnosis

There are no clear guidelines for diagnosing mixed
pain as a syndrome in its own right. So it seems
reasonable to combine the diagnosis and
management of the two componentsin this case.

Guidelines recommend the use of diagnostic
screening tools like DN4, pain detect or LANSS to
differentiate between neuropathic and nociceptive
pain



Douleur Neuropathique 4 Questions (DN4)
Bouhassira et al Pain 2005;114:29-36

i M Questionnaire DN4
/ symptom questions o

3 clinical examination questions P sty g v o e i o

Question 1: Dos he pain heve cee or meee of the lollawing dharadtertsties?

Specificity 83% — i "

Sensitivity 90% s e 8
Question 2+ & he psn ossaceted with ase or mers of the following symplees in the seme area?

Score > 4/10 = POPNO* — = E
o 5 :

7/ symptom questions can be

used alone as self
administration form Question 3: k he psin leced in en ores where the physical exanination moy revedl see o more of the folowing charadterisii?

3 [
8- Touch Hypossthesis 0 )
9. Priing Hypoesthesia n) 0
Multiple validations in several Qestion : e o e i b sl el
B N0
languages s - -

Patlent score: /10

* Pain of Predominantly Neuropathic Origin




Box I: Examples of red flags Box 2: Examples of yellow
flags
» Features of Cauda Equina
Syndrome » Attitudes and belief that
» Severe worsening of pain, all pain and activity are
especially at night or when harmful
lying down » The presence of “sickness
« Significant trauma behaviours”—avoidance,
extended bed rest

+ Weight loss

. History of cancer » Low or negative moods

E e Social withdrawal
- ever

« Use of intravenous drugs + Compensation pending

or steroids « Heavy work, unsociable

» Patients over the age of 50 hours

years » An overprotective family
OR obvious lack of familial
or social support.




Treatment

From a pharmacological side, both neuropathic and
non neuropathic agents will probably be needed in
combination to treat mixed pain.



Treatment

No clear guidelines specific to mixed pain are
currently available.

Mixed pain is likely to need a poly-pharmaceutical
approach to manage the differenttypes of pain.

A combination of neuropathic treatments and
NSAIDS and opiates may be neededto cover all

aspects of the patientLls pain.



Chronic Pain Management Goals

Improvements in nociception, not curing.
Decrease pain and suffering
Increase daily activity.

Instill hope



THERAPEUTIC MODALITIES

PHARMACOLOGICAL.

PHYSICAL MEASURES /NON
PHARMACOLOGICAL.

PSYCHOLOGICAL MEASURES.
NVASIVE TECHNIQUES.




PHARMACOLOGIC CONTROL OF PAIN

About half of hospitalized patients who have pain
are under-medicated.

Children are at particular risk of poor pain control
methods.

Medications are given as:
PRN — “as needed”

As a prescribed schedule



WHO PAIN RELIEF LADDER

Figure 1

World Health Organization Analgesic Ladder

WHO’s Pain Relief Ladder

ACaptod om: Workd HMoalth Organizaton. WHO's pain lacdacer. Avalabio at
W o NS ANOSt Dl vt D ARt o




Modified WHO Analgesic Ladder

.
Proposed 4th Step

The WHO
Ladder
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Anti-inflammatory
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PHYSICAL MEDICINE
AND REHABILTATION
CUNICS

Table 2
Analgesic medications

Dru g

SOORGE w. KRAFT MO

Recommended Maximum Dose

Acetaminophen

650 mg PO 5 x per day (3250 mg/24 h)

Ibuprofen 800 mg PO QID (3.2 g/24 hs)
Naproxen 500 mg PO BID (1 g/24 h)
Sulindac 200 mg PO BID (600 mg/24 h)

Indomethacin

50 mg PO TID (150 mg/24 h)

Salsalate 1500 mg BID (3 g/24 h)
Diclofenac 50 mg PO TID (150 mg/24 h)
Etodolac 500 mg PO BID (1000 mg/24 h)
Tolmentin 600 mg PO TID (1.8 g/24 h)
Tramadol 100 mg PO g6h (400 mg/24 h)
Celecoxib 100 BID (200 mg/24 h)
Meloxicam 15 mg PO daily (15 mg/24 h)

s

Abbreviations: BID, twice a day; PO, by mouth; q, every; QID, 4 times a day; TID, 3 times a day.

Pangarkar & Lee. PhysMed Rehabil ClinN Am 22 (2011) 503-520

sy Low, VD O




Efikasi berbagai AINS berdasarkan nilai NNT
(Number Needed to Treat)




THE LANCET

The health benefits of tackling climate change

An Coacntiva Someviry b The Lawcrt Sevs

Analgesic agents commonly used for the

treatment of acute pain

s AT e (5

Commonroutesof  Probable mechanisms of Potentlal relevant slde-effects
administration analgesicaction

Local anaesthetics (bupivacaine, lidocaine) — EA/SA, PNB/C SC, TR Inhibition of sodium channel ~ Hypotension, mator block, myotoxicity, systemic
toxicity (seizures, cardiac dysrhythmias, cardiac amest)

in high doses

Opioids (fentanyl, morphine) EA/SA, IV,SC TR p-receptor agonist Sedation, nausea, vomiting, pruritus, respiratory
depression, immunosuppression

Paracetamol PO, IV Uncertain Hepatic toxicity and liver failure at high doses,
hypersensitivity

Non-steroidal anti-inflammatoryagents PO, IV Inhibition of cyclo-oxygenase  Gastrointestinalirritation, platelet inhibition, renal

(celecoxib, ibuprofen, ketorolac) insufficiency or failure, cardiovascular, hypersensitivity

Gabapentinoids (gabapentin, pregabalin) PO Inhibition of voltage-gated  Sedation, peripheral oedema, gastrointestinal; decrease

sodium channels dose for renal insufficiency
@, agonists (donidine, dexmedetomidine) PO, IV - leceptor agonist Sedation, hypatension, bracycardia

EA/SA =epidural/spinal. PNB/C= peripheral nerve block! catheter. SCzsubcutaneous. TR=transdermal. V=intravenous. PO=cral.

Christopher L Wu, Srinivasa N Raja, Lancet , June 2011; 377: 2215-25



N - Y

Clinical Journal

Commonly for chronic noncancer pain
including neck pain

May be effective for short-term pain relief
Possibility of opioid-induced hyperalgesia (OIH)

Suspect OIH when opioid treatment becomes less
efficacious, particularly in the context of unexplained new
pain, diffuse allodynia, or changes in quality of pain
compared with that previously observed

Chuy, etal. Clin J Pain 2008;24(6):479—-96.



Physical Medicine

Equianalgesic doses and Rehabilitation
L[] [ ] L] qm“
of commonly used opioid agonists North America

Approximate Approximate equianalgesic
Opioid Agonist equanalgesic oral dose parenteral dose
Morphine 30 mg every 34 hours 10 mg every 3-4 hours
Codeine 130 m'g every 34 hours ) 75 mg every 3-4 hours
Hydromorphone 1.5 mg every 3-4 hours 1.5 mg every 34 hours
Hydrocodone 30 mg every 34 hours Not available
Meperidine 300 mg every 2-3 hours 100 mg every 3 hours
Oxycodone 30 mg every 34 hours Not available

Nemat & Richeimer. Phys Med Rehabil Clin N Am 14 (2003) 629-641



Cvoked Potential

PHYSICAL MEDICINE
AND REHABILTATION
CUNICS

Tramadol has action on both mu-opioid receptor activ =
and on serotonin and norepinephrine reuptake inhibition.

Tramadol can be considered for mild-moderate pain before
using “weak” opioids.

has led to abuse and dependence

Warnings about renal failure, seizures, and potential serotonin
syndrome when used with other serotonergic medications.

Pangarkar & Lee. Phys Med Rehabil Clin N Am 22 (2011) 503-520



- Antidepressants

- Anticonvulsants
- Local anesthetics

7 Miscellaneous agents



Antidepressants in the Treatment of Neuropathic Pain

Seren H. Sindrup’, Marit Otto', Nanna B. Finnerup? and Troels S. Jensen?
'Department of Neurology., Odense University Hospital, Odense. Denmark, and *Danish Pain Research Center.

Aarhus University Hospital, Aarhus, Denmark

TCA

TCA S-HT/NA
TCA NA
SNRI

DNRI

SSRI

AD in peripheral neuropathic pain

82
o2
2 4 6 8 10 12 14
NNT

Sindrup, et al. Basic & Clinical Pharmacology & Toxicology 2005, 96,399—-409.




PURBE  international Association Study o Pain

.:,:3:‘-}‘; l ASP PAIN” 150 (2010) 573-581

International Association
for the Study of Pain

The evidence for pharmacological treatment of neuropathic pain

Nanna Brix Finnerup®*, Seren Hein Sindrup®, Troels Staehelin Jensen?

A Tricyclic antidepressants
O Gabapentin/pregabalin
@® Opioids/tramadol

A Lamotrigine

886 632
249
291
Painful polyneuropathy - A
133 /wes\
Postherpetic neuralgia - “ —/865
. L 15 62 137
Peripheral nerve injury - . e Q
150 104/149
HIV neuropathy - A @
11
Central pain ‘o O S
0 2 4 6 8 >10




EFNS guidelines for the treatment of

painful polyneuropathy

T
0 Drugs with established efficacy include PREGABALIN, Gabapentin,

TCAs, SNRIs, strong opioids and tramadol

PREGABALIN/gabapentin or TCAs/SNRIs
(evidence level A)

Opioids and lamotrigine (evidence level B)

SSRIs, capsaicin, mexiletine, oxcarbazepine and
topiramate (evidence level A)

Carbamazepine and valproate

Attal et al., 2006, EFNS: European Federation of Neurological Societies



There are 3 main types of topical analgesics:
menthol /methylsalicylates, capsaicin, and anesthetics.

Topical analgesics are absorbed through the skin and
block local pain sensations.

Menthol elicits a cooling sensation over painful areas.

Anesthetics such as lidocaine relieve pain by blocking
the sodium channels necessary for nerves to transmit
pain signals

Wood, et al. J Neurobiol 2004;61(1):55-71.



Interventional therapies

EVIDENCE-BASED

CHRONICPALN
MANAGEMENT

Used in the management of chronic and malignant pain
include various types of neural blockades and minimally
invasive surgical procedures.

These therapies are employed for a wide range of painful
conditions, despite ongoing controversy about their
effectiveness.

Most of these procedures are performed on patients with
chronic pain, which remains a poorly understood, complex
clinical state associated with psychiatric, behavioral and

neurobiologic implications.

Dragovich & Cohen, 2010



Procedure Guidance
Sympathetic blocks
" Stellate ganglion Fluorcscopy

us

Celiac plexus CT, FDCT
Fluorcscopy

Epidurals

Caudal Fluoroscopy
us

Lumbar TF Fluorcscopy
DSA
us

Lumbar IL Fluoroscopy

us

Procedure Guidance
Cervical TF Fluorcscopy
DSA
us
CT
Lumbar medial Fluorcscopy
branch block
us
Cervical medial Fluorcscopy
branch block
us
Lumbar facet joint Fluorcscopy
us
Cervical facet joint Fluorcscopy
us

Samer N. Narouze Editor

Atlas of Ultrasound-
Guided Procedures
in Interventional
Pain Management

———
¥

Chronic pain management and spine injections
« Peripheral nerve blocks and catheters
+ Musculoskeletal applications and joint injections
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Leland Lou
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Ricardo Ruiz-Lopez
James E. Heavner

INTERVENTIONAL
PAIN
MANAGEMENT

Image-Guided Procedures

Second Edition

SAUNDERS




Efficacy (NNT< 5.0) in PHN

Hempenstall K et al PLOS-Medicine 2005;2(7):628-644

Pregabalin (NNT 4.4; n 855
Gabapentin (NNT 4.4; n 559
Caps 0.075% (NNT 3.3; n 175
Opioids (NNT 2.7; n 211

(

Lidoc. 5% patch (NNT 2.0; n 64
Aspirin (top) (NNT 1.8; n 44
Lidoc. 8% spray (NNT 1.2; n 24

)
)
)
)
TCAs (NNT 2.6; n 248)
)
)
)
Methylpred i.t. (NNT 1.1; n 179)

Updated March 2011

95% Cl of NNT

Tramadol — NNT 4.8 ©.612697); n 108




Meta-analysis of RCTs for Analgesic Efficacy in HIV-SN

Phillips TJC et al PLoS ONE 2010;5: e14433

Efficacy

NGF (S.C.) (McArthur 2000)

CapsaiCin 8% (Simpson 2008)

(NNT30%6.46)—
— (NB Simpsonetal 2012)

Smoked cannabis (Abrams 2007; Ellis 2008):

NNT30% 3.6—
— NNT30% 3.5

No Evidence

- Opio1ds

ﬁo Efficacy or Minor Eff%t

Amitriptyline (kieburtz 1998; Shiay 1998)
Mexilitine (kieburtz 1998)

Acupuncture (shiay 1998)
Peptide T (simpson 1996)
Capsaicin 0.075% (paice 2000)
Prosaptide (evans2007)

Acetylcarnitine (voule 2007)
_ Efficacy in EE population

Lamotrigine (simpson2000&2003)
Efficacy for ATN patients—

-+ Gabapentin (Hahn2004)
- Pregabalin (simpson2010)




Meta-analysis of RCTs in Peripheral Neuropathic Pain
Finnerup etal Pain 2010:150:573-851

BTX-A
TCAS O
Opioids ®

Lidocaine patct

—4

SNRI

U)

Tramado
Gabapentin/pregabalin

Capsaicit

—

SSRIs
NGX Capsaicin O

Cannabinoids o)

NNT

Slide Courtesy of Nanna Finnerup, Aarhus
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