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WhatVisVpain?

An#unpleasant#sensory#and#
emotional#experience#associated#
with#actual#or#potential#tissue#

damage,#or#described#in#terms#of#
such#damage.

InternationalVAssociationVforVtheVStudyVofVPain.VIASP#Taxonomy.#AvailableVat:Vhttp://www.iaspL
pain.org/AM/Template.cfm?Section=Pain_Definitions.VAccessed:VJulyV15,V2013.

InternationalVAssociationVforVtheVStudyVofVPainV(IASP)V2011



PainVIsVtheV5th VitalVSign

PhillipsVDM.VJAMA 2000;V284(4):428L9.

TemperatureRespiration Pulse BloodVpressure

Pain



PainVClassification

1.VMcMahonVSB,VKoltzenburg M.VIn:VMcMahonVSB,VKoltzenburg MV(eds).VWall#and#Melzack�s#Textbook#of#Pain.#5thVed.VElsevier;VLondon,VUK:V2006;V
2.VLoeserDVet#al#(eds).VBonica’s Management#of#Pain.V3rdVed.VLippincottVWilliamsV&VWilkins;VHagerstown,VMD:V2001;V
3.VHanleyVMAVet#al.#J#Pain#2006;V7(2):129L33;V4.VJensenVTSVet#al.#Pain 2011;V152(10):2204L5;V5.VWoolfVCJ.VPain 2011;V152(3VSuppl):S2L15.

Duration1

Acute

Chronic

Location2

Head

Low3back

Etc.

Severity3

Mild

Moderate

Severe

Pathophysiology4,5

Nociceptive

Neuropathic

Central3
sensitization/3
dysfunctional



TheVPainVContinuum
Time%to%resolution

Acute3pain Chronic3pain

ChapmanVCR,VStillman M.VIn:VKrugerVLV(ed).VPain#and#Touch.VAcademicVPress;VNewVYork,VNY:V1996;VCole BE.VHosp Physician 2002;V38(6):23L30;V
InternationalVAssociationVforVtheVStudyVofVPain.V Unrelieved#Pain#Is#a#Major#Global#Healthcare#Problem.#
AvailableVat:VVhttp://www.iaspLpain.org/AM/Template.cfm?Section=Press_Release&Template=/CM/ContentDisplay.cfm&ContentID=2908.VAccessed:VJulyV24:V2013;V
NationalVPainVSummitVInitiative.VNational#Pain#Strategy:#Pain#Management#for#All#Australians.#
AvailableVat:Vhttp://www.iaspLpain.org/PainSummit/Australia_2010PainStrategy.pdf.VAccessed:VJulyV24,V2013;V
TurkVDC,VOkifuji A.VIn:VLoeser DVet#al#(eds.).VBonica’s Management#of#Pain.V3rdVed.VLippincottVWilliamsV&VWilkins;VHagerstown,VMD:V2001.V

Insult

Normal,%time0limited%response%
to%�noxious� experience%
(less%than%3%months)

Pain%that%has%persisted%beyond%
normal%tissue%healing%time%

(usually%more%than%3%months)
• UsuallyVobviousV tissueVdamage
• ServesVaVprotectiveVfunction
• PainVresolvesVuponVhealing

• UsuallyVhasVnoVprotectiveVfunction
• DegradesVhealthVandVfunction

AcuteVpainVmayVbecomeVchronic



PrevalenceVofVAcuteVPain
• Lifetime prevalenceVinVgeneralVpopulation:
– ApproachesV100% forVacuteVpainVleadingVtoVuseV
ofVanalgesics1

• Emergency3room3patients:
– PainVaccountsVforV>2/3 ofVemergencyVroomV
visits2

• Hospitalized patients:V
–>50%3reportVpain3

1.VDiener HCVet#al.#J#Headache#Pain#2008;V9(4):225L31;V2.VToddVKH,VMinerVJR.VIn:VFishmanVSMVet#al#(eds).VBonica’s Management#of#Pain.#
4thVed.VLippincott,V WilliamsVandVWilkins;VPhiladelphia,VPA:V2010;V3.VDixVPVet#al.#Br#J#Anaesth 2004;V92(2):235L7.



PrevalenceVofVChronicVPainVinVtheV
GeneralVPopulation

17–46%V

BlythVFMVet#al.#Pain 2001;V89(2L3):127L34;V;VBreivik HVet#al.#Eur J#Pain#2006;V10(4):287L333;V
ElliottV AMVet#al.#Lancet#1999;V354(9186):1248L52;VEriksen JVet#al.#Pain#2003;V106(3):221L8



ConsequencesVofVUnrelievedVPain

AcuteVpain

ImpairedVphysicalV
function

ReducedVmobility

DisturbedVsleep

ImmuneV
impairment

Dependence

OnVmedication

OnVfamilyV
members/otherV

caregivers

ExtendedVrecoveryV
time

HospitalV
readmissions

EconomicVcosts

IncreasedVriskV
ofVdevelopingV
chronicVpain

InstituteVofVMedicine.VRelieving#Pain#in#America:#A#Blueprint#for#Transforming#Prevention,#Care,#Education,# and#Research.#
TheVNationalVAcademiesVPress;VWashington,VDC:V2011.



ImpactVofVChronicVPain

1.VDouglasVCVet#al.#J#Neurosci Nurs 2008;V40(3):158L68;V2.VTangVNKYVet#al.#J#Sleep#Res 2007;V16(1):85L95;V
3.VHawkerVGAVet#al.#Osteoarth Cartil 2008;V16(4):415L22;V4.VMunce SEVet#al.#J#Occup Environ#Med 2007;V49(11):1206L1211;V
5.VStewartVWFVet#al.#JAMA 2003;V290(18):2443L54;V6.VRitzwoller DPVet#al.#BMC#Musculoskelet Disord 2006;V7:72L81.

Healthcare3
costs6

Presenteeism and
absenteeism4,5

Disability4

Reduced3
social3activities3

Disrupted3
daily3routine3

Decreased3
quality3of3life3

Anxiety2

Depression2

Sleep3
disturbances2

Chronic3pain1



ManyVCommonVConditionsVareVPainful

*Includes3osteoarthritis,3rheumatoid3arthritis,3ankylosing spondylitis3and3psoriatic3arthritis
Merskey HVet#al#(eds).VClassification#of#Chronic#Pain:#Descriptions#of#Chronic# Pain#Syndromes#and#Definitions#of#Pain#Terms. 2ndVed.VIASPVPress;VSeattle,VWA:V1994.

• Headache,Vmigraine
• Trauma
•MusculoskeletalV
injury
•MuscleVspasm
• CarpalVtunnelV
syndrome

• LowVbackVpain
•Osteoporosis
• Arthritis*
• SystemicVlupusV
erythematosus
• Gout
• HerpesVzoster

• Postherpeticneuralgia
• PeripheralVneuropathy
• Fibromyalgia
• Cancer
• Surgery



Freynhagen R,VBaronVR.VCurr Pain#Headache#Rep#2009;V13(3):185L90;VJensenVTSVet#al.VPain 2011;V152(10):2204L5;V
JuliusVDVet#al.#In:VMcMahonVSB,VKoltzenburgMV(eds).VWall#and#Melzack’s Textbook#of#Pain.#5thVed.VElsevier;VLondon,VUK:V2006;V
RossVE.VExpert#Opin Pharmacother 2001;V2(1):1529L30;VWebsterVLR.VAm#J#Manag Care#2008;V14(5VSuppl 1):S116L22;VWoolfVCJ.VPain 2011;V152(3VSuppl):S2L15.

Multiple(pain(
mechanisms
may(coexist
(mixed(pain)

Nociceptive3pain
L Somatic
L Visceral

Neuropathic3pain
L Peripheral
L Central

Central3sensitization/
dysfunctional3pain

PathophysiologicalVClassificationVofVPain



WhatVisVnociceptiveVpain?

Felson DT.VArthritis#Res#Ther 2009;V11(1):203;VInternationalVAssociationVforVtheVStudyVofVPain.VIASP#Taxonomy.#AvailableVat:V
http://www.iaspLpain.org/AM/Template.cfm?Section=Pain_Definitions.VAccessed:VJulyV15,V2013;VMcMahonVSB,VKoltzenburg MV(eds).V
Wall#and#Melzack’s Textbook#of#Pain.#5thVed.VElsevier;VLondon,VUK:V2006;VWoolfVCJ.VPain 2011;152(3VSuppl):S2L15.

Definition

• PainVthatVarisesVfromVactualVorV
threatenedVdamageVtoV
nonLneuralVtissueVandVisV
dueVtoVtheVactivationV
ofVnociceptors

• CanVbeVsomaticVorVvisceral

Pain3Quality

•UsuallyVachingVorVthrobbing
•UsuallyVtimeLlimitedV(resolvesV
whenVdamagedVtissueVheals)

•UsuallyVwellVlocalizedV
ifVsomatic

•MayVbeVreferredVifVvisceral
•CanVbecomeVchronic



Nociceptive3afferent3fiber

Noxious
stimuli

Transmission
Ascending
input

Spinal3cord

Transduction Conduction

Thalamus

ScholzVJ,VWoolfVVCJ.VNat#Neurosci 2002;V5(Suppl):1062L7.

Perception

Nociception:V
NeuralVProcessVofVEncodingVNoxiousVStimuli

Somatosensory
cortex

Descending
modulation

ConsequencesVofVencodingVmayVbeVautonomicV(e.g.,VelevatedVbloodVpressure)VorVbehavioralV(motorV
withdrawalVreflexVorVmoreVcomplexVnocifensiveVbehavior).VPainVperceptionVisVnotVnecessarilyVimplied.



WhatVisVneuropathicVpain?

Neuropathic%Pain
Pain#caused#by#a#lesion#or#disease#of#the#

somatosensory%nervous%system

Peripheral%Neuropathic%Pain
Pain#caused#by#a#lesion#or#disease#of#

the#peripheral%somatosensory%
nervous%system

Central%Neuropathic%Pain
Pain#caused#by#a#lesion#or#disease#of#

the#central%somatosensory%
nervous%system%

InternationalVAssociationVforVtheVStudyVofVPain.VIASP#Taxonomy,#Changes#in#the##2011#List.##AvailableVat:V
http://www.iaspLpain.org/AM/Template.cfm?Section=Pain_Definitions.VAccessed:VJulyV15,V2013.



CommonVDescriptorsVofV
NeuropathicVPain

Burning%%%%%%%%%%%%%%%%%%%Tingling%%%%%%%%%%%%%Pins%and%needles%%%%Electric%shock0like%%%%%%%%Numbness

BaronVRVet#al. Lancet#Neurol#2010;V9(8):807L19;VGilronV IVet#al.#CMAJ#2006;V175(3):265L75.



PainfulVDiabeticVNeuropathyV(PDN)
• InVtheVliterature,VtheVprevalenceVofVPDNVrangesVfrom1

– 10%VtoV20%VofVpatientsVwithVdiabetes
– 40%VtoV50%VofVthoseVwithVdiabeticVneuropathies

• InVaVsurveyVfromVAugsburg,VGermany,VtheVprevalenceVofV
painfulVpolyneuropathyVwasVfoundVtoVbe
– 13.3%VinVdiabeticVsubjects,V
– 8.7%VinVindividualsVwithVimpairedVglucoseVtolerance,
– 4.2%VinVindividualsVwithVimpairedVfastingVglucose,VandV
– 1.2%VinVindividualsVwithVnormalVglucoseVtolerance

1. Veves A,VetVal.VAmericanV AcademyVofVPainVMedicineV 2008;9(6):660L674.
2. 2.VZieglerVD.VDiabetesV CareV2009;32(suppl2):S414L419



NeuropathiesVassociatedVwithVDiabetesV
Mellitus

! DistalVsymmetricVsensorimotorVpolyneuropathy
! SmallVfiberVneuropathy
! AcuteVsevereVdistalVsensoryVpolyneuropathy
! DiabeticVneuropathicVcachexia
! HypoglycemiaVneuropathy
! TreatmentVinducedVneuritisV(InsulinVNeuritis)
! Polyradiculopathy
! DiabeticVradiculoplexopaththy
!Mononeuropathies
! CranialVneuropathyV(VinVparticularVoculomotor)

Russel JWVetVal,V2014.VDiabeticVNeuropathies.VContinuumV lifelongVlearningVneurology;20(5):1226L1240



PatternVofVnerveVinjuryVinVdiabeticVpatients

(A)VdistalVsymmetricalV polyneuropathyV(DSP),VsmallLfibre predominantVneuropathy,VandVtreatmentLinducedV neuropathy (B)
radiculoplexopathy andVradiculopathy;V(C)mononeuropathy andVmononeuritis multiplex;VandV(D)VautonomicVneuropathyVandV
treatmentLinducedV neuropathy.VSmallLfibre predominantVneuropathyVhasVtheVsameV patternVasVDSPVbutVneurologicalVexaminationV
andVelectrodiagnostic studiesVgiveVquiteVdifferentVresults,VwhichVcanVhelpVtheVclinicianVtoVdistinguishVbetweenV theseV typesVofV

neuropathy.







PAIN;158V(2017)V560–568



HighVTNFLalphaVplasmaVlevelsVandVmacrophagesViNOS andVTNFL
alphaVexpressionVasVriskfactors forVpainfulVdiabeticVneuropathy

Purwata,#TE,#

JournalVofVPainVResearchV2011:4V169–175



HighVTNFLalphaVplasmaVlevelsVandVmacrophagesViNOS andVTNFL
alphaVexpressionVasVriskVfactorsVforVpainfulVdiabeticVneuropathy

Purwata,#TE,#

JournalVofVPainVResearchV2011:4V169–175



Examining(a(diabetic(patient(with(pain:(
Taking(a(pain(history

• Question+the+patient+about+his/her+pain1
• Duration
• Frequency
• Quality
• Intensity

• Be+alert+and+ask+for+common%verbal%descriptors%
of+neuropathic+pain+(eg,+tingling,+electric+shockAlike,+
numbness,+burning,+shooting)2,3

• Use+analogue+or+numerical+scales+to+quantify+the+
pain2

1. Haanpää ML+et+al.+Am#J#Medicine#2009N122(10+Suppl):S13A21.
2. Gilron I+et#al.#Can#Med#Assoc#J#2006N175:265A275.

3. Baron+R,+et+al.+Lancet#Neurol 2010N9:807A819.



PainVAssessmentVTools

BieriVDVet#al.VPain 1990;V41(2):139L59;VCleelandVCS,VRyanVKM.VAnn#Acad#Med#Singapore#1994;V23(2):129L38;VInternationalVAssociationVforVtheVStudyVofVPain.VFacesVPainV
ScaleV– Revised.VAvailableVat:Vhttp://www.iaspLpain.org/Content/NavigationMenu/GeneralResourceLinks/FacesPainScaleRevised/default.htm.VAccessed:VJulyV15,V2013;V
FarrarVJTVet#al.VPain 2001;V94(2):149L58;VKremerVEVet#al.VPain 1981;V10(2):241L8;VMelzackVR.VPain 1975;V1(3):277L99.V

Unidimensional Tools
• VisualVAnalogVScale
• VerbalVPainVIntensityVScale
• FacesVPainVScale
• 0–10VNumericVPainVIntensityVScale

Multidimensional3Tools
• BriefVPainVInventory
• McGillVPainVQuestionnaire



DetermineVPainVIntensity

InternationalVAssociationVforVtheVStudyVofVPain.VFaces#Pain#Scale#– Revised.#AvailableVat:Vhttp://www.iaspL
pain.org/Content/NavigationMenu/GeneralResourceLinks/FacesPainScaleRevised/default.htm.VAccessed:VJulyV15,V2013;V
IversonVREVet#al.#Plast Reconstr Surg 2006;V118(4):1060L9.

0

0–10VNumericVPainVIntensityVScale

NoV
pain

1 2 3 4 5 6 7 8 9 10
ModerateV

pain
WorstV

possibleV pain

SimpleVDescriptiveVPainVIntensityVScale

NoV
pain

MildV
pain

ModerateV
pain

SevereV
pain

VeryVsevereV
pain

WorstV
pain

FacesVPainVScaleV– Revised



Neuropathic(pain(screening(tools

*Compared+with+clinical+diagnosis.
LANSS,+Leeds+Assessment+of+Neuropathic+Symptoms+and+SignsN+NPQ,+Neuropathic+Pain+QuestionnaireN++DN4,+Douleur
neuropathic+en+4+questionsN+NR,+not+reported

Bennett+MI+et+al.+Pain 2007N127:199A203.

Name% Description% Sensitivity*% Specificity*% Author%&%year%
LANSS( 5+symptom+items+and+

2+clinical+examination+
items

82A91% 80A94% Bennett,+2001

NPQ( 10+sensoryArelated+items+
and+2+affect+items

66% 74% Krause,+2003

DN4( 7+symptom+items+and+
3+clinical+examination+
items

83% 90% Bouhassira,+2005

painDETECT 7+sensory+items+and+
2+spatial+characteristics+
items

85% 80% Freynhagen,+2006

IDGPain( 5+sensory+items+and+
1+pain+location

NR NR Portenoy,+2006



RecognitionVofVNeP:VSymptomatology
Non3Neuropathic3
Pain3(%)

Neuropathic3Pain3
(%)

P3value

“burning” 30.4 68.3 <0.001

“squeezing” 37.7 48.8 0.171

“painfulVcold” 10.1 25.6 0.015

“ElectricVshock” 17.4 64.6 <0.001

“lancinating” 65.2 75.6 0.162

“pinsVandVneedles” 17.4 65.9 <0.001

“itching” 5.8 29.3 <0.001

“numbness” 30.4 65.9 <0.001

7/9/18 29

Bouhashira,VD.,VAttal.,VN.,V2011.VDiagnosisVandVassessmentVofVneuropathicVpain:VTheVSagaVofVclinicalVtools.VPain;152:574L583.



RecognizingVNeP:VClinicalVexamination

Tools assessing3sensory3functions

Fiber3type Sensation Clinical3testing instrument Quantitative3Sensory3Testing

Aβ Touch Fingers,VaVpiece ofVcottonV
wool,VorVaVsoftVbrush

VonVFreyVfilaments

Vibration TuningVforkV(128VHz) Vibrameter

Aδ Pinprick,VsharpV
pain

WoodenVcocktailVsticks WeightedVneedles

Cold ColdVobject
(20°C)/thermorollers

Thermotest

C Warmth WarmVobject (40°C) Thermotest

7/9/18 30

Crucu P,VetVal.VEFNSVGuidelinesVonVneuropathicVpainVassessment,VEuropean#Journal#Of#Neurology,#2004;11:153[162



Look:VSimpleVBedsideVTestsV

BaronVR.VClin#J#Pain#2000;V16(2VSuppl):S12L20;VJensenVTS,VBaronVR.VPain 2003;V102(1L2):1L8.

Light3manual3pinprick3with
safety3pin3or3sharp3stick

Very33sharp,3
superficial3pain

Stroke3skin3with3brush,
cotton3or3apply3acetone3

Sharp,3burning
superficial3pain ALLODYNIA

HYPERALGESIA



Symptoms3related3to3neuropathic3pain

SpontaneousVpain EvokedVpain

Continuos ParoxysmalV

Superficial
"Burning

Deep
" compression

ElectricVshock
ShootingV– like
SharpV

Allodynia Hyperalgesia

Dynamic
(softVskinVbrushing)

StaticV
(ligth pressure)

Thermal
(warm/cold)

HotV
Cold
PinprickVV

FrequentVassociationVwithVparesthesia andVdysesthesia

Guastella &VMick,V2009.VStrategiesV forVtheVdiagnosisV andVtreatmentV ofVneuropathicV painV secondaryV toV diabeticV peripheralV sensoryV
polyneuropathy,V DiabetesV andVMetabolism;35:12L19

7/9/18 32



FlowchartVforVtheVgradingVsystemVforVneuropathicVpainVbasedVonVlevelVofVdiagnosticVcertainty

7/9/18
33

PAIN

Pain3distribution3neuro_
anatomically3plausible3and

History3suggest3relevant3lesion3of3disease

Working3hypothesis:3
possible3neuropathic3pain

Confirmatory3tests:
1. Negative3or3positive3sensory3signs,3confined3to3

innervation territory3of3the3 lesioned nervous3structure
2. Diagnostic3test3confirming3lesion3or3disease3explaining3

neuropathic3pain

Definite3
Neuropathic3Pain

Probable3
Neuropathic3Pain

UnlikelyVtoVbeV
neuropathicV

pain

UnconfirmedVasV
neuropathicV

pain

NoV

NeitherV

YesV

BothVV OneVV

TREAT3AS3NEUROPATHIC3PAIN
TreedeV RD,VatVal.VNeurology,V2008;70#18):1630L5
Bouhassira DV&VAttal N,V2011;152:S74L83



• CircularVpunchVisVusedVtoVexciseVaV
hairyVskinVsample,VusuallyVfromV
distalVpartVofVtheVleg

• LidocaineVusedVasVaV
topicalVanesthetic

• NoVsuturesVareVrequired
• NoVsideVeffects
• WoundVhealsVquickly

Lauria GVet#al.#Eur J#Neurol 2005;V12(10):747L58;VLauria G,VDevigili G.VNature#Clin Practice#Neurol 2007;V3(10):546L57;V
Lauria G,VLombardiV R.VBMJ 2007;V334(7604):1159L62.

SkinVBiopsy



SmallGfiber(neuropathy(in(PDN
• Loss+of+small+fibers+are+characterized+

by+reduced+density+of+intraepidermal
nerve+fibers+(IENF)+as+shown+by+
arrows1
– Arrowheads+indicate+dermal+

nerve+bundles
• LengthAdependent+denervation of+skin+

is+particularly+seen+in+distal+leg
• Typical+clinical+presentation2

– Burning+and+superficial+painN+allodynia
and+hyperalgesia

– May+have+normal+strength,+reflexes+and+
conduction+velocity

– Abnormal+thresholds+for+warm+thermal+
perception+and+pain

• Patients+with+prediabetes glucose+
intolerance+and+normal+HbA1c levels+
may+have+smallAfiber+neuropathy+and+
experience+pain3

1. 1.+Lauria G,+Devigili G.+Nat#Clin Pract Neurol 2007N3:546–557.
2. 2.+Tavee J,+Zhou+L.+Cleve#Clin J#Med#2009N76(5):297–305.

3. Tesfaye S,+Selvarajah D.+Current#Diabetes#Reports#2009N9:432–434.

Diabetic%patient%with%
small<fiber%neuropathy

(A)(Proximal(thigh

(B)(Distal(leg

Printed+with+permission+from+Macmillan+Publishers+Ltd:+Lauria+G,+
Devigili+G.+Nat#Clin#Pract#Neurol.#2007N3:546–557,+copyright+2007.

PDN,+painful+diabetic+neuropathyN+HbA1C,+glycated+hemoglobin

Normal%
epidermis



Neuropathic(pain(of(PDN(negatively(
affects(quality(of(life

• Pain+may+significantly+interfere(with(a(patient�s(ability(to(
exercise(or(walk1
– Walking+has+been+shown+to+improve+HbA1C in+patients+with+diabetes+
regardless+of+change+in+body+mass2,3

• Pain+often+intensifies+at+night+and+may+significantly+interfere(with(
sleep4
– Sleep+debt+has+been+shown+to+have+a+negative+impact+on+metabolic+
and+endocrine+control5A7

• Pain+is+significantly+correlated+with+depression in+diabetic+
patients8

1. Novak+P,+et+al.+J#Rehabil#Med#2004N+36:249–252.
2. Boule+NG,+et+al.+JAMA 2001N286:1218–1227.
3. American+Diabetes+Association.+Diabetes#Care 2011N34(Suppl1):S11–S61.
4. Quattrini+C,+et+al.+Diabetes#Metab#Res#Rev 2003N19:S2–S8.

5. Zelman+DC,+et+al.+Clin#J#Pain 2006N22:681–685.
6. Spiegel+K,+et+al.+Lancet#1999N354:1435–1339.
7. Åkerstedt+T,+Nilsson+PM.+J#Intern#Med#2003N254:6–12.
8. Raval+A,+et+al.+Indian#J#Med#Res#2010N132:195A200.

PDN,+painful+diabetic+neuropathyN+HbA1C,+glycated+hemoglobin



TreatmentVofVDiabeticVNeuropathy:V
RiskVFactorVControlV–PDN????

• GlucoseVControl
• VascularVriskVfactorsVcontrol
– Dyslipidemia
– Obesity
– Hypertension?
– etc

• NeuroProtection
– BVVitamins?
– AlphaVlipoic Acid

• PainVMedicationVforVPDN



Summary(of(AAN(recommendations

�Based%on%consistent%Class%I%evidence,%pregabalin%is%established%as%effective%in%lessening%the%pain%
of%PDN.%If%clinically%appropriate,%pregabalin%should%be%offered%for%the%treatment%of%PDN%(Level%A).�

Bril+V,+et+al.+Neurology#2011N76:1758A1765.

Recommended%drug%and%dose Not%recommended

Level+A • Pregabalin+300–600+mg/day

Level+B • Gabapentin+900–3,600+mg/day
• Valproate+500–1,200+mg/day
• Venlafaxine+75–225+mg/day
• Duloxetine+60–120+mg/day
• Amitriptyline+25–100+mg/day
• Dextromethorphan+400+mg/day
• Morphine+sulfate,+titrated+to+120+mg/day
• Tramadol+210+mg/day
• Oxycodone,+mean+37+mg/day,+maximum
120+mg/day
• Capsaicin+0.075%+four+times+per+day
• Isosorbide+dinitrate+spray
• Electrical+stimulation,+percutaneous+nerve
stimulation+for+3–4+weeks

• Oxcarbazepine
• Lamotrigine
• Lacosamide
• Clonidine
• Pentoxifylline
• Mexiletine
• Magnetic+field+treatment
• LowAintensity+laser+therapy
• Reiki+therapy

The+AAN+recognizes+that+specific+care+decisions+are+the+prerogative+of+the+patient+and+the+physician+caring+for+
the+patient,+based+on+all+of+the+circumstances+involved.+Venlafaxine+is+not+approved+for+the+treatment+of+
neuropathic+pain.+PDN,+painful+diabetic+neuropathyN+AAN,+American+Academy+of+Neurology



MechanismLBasedVPharmacologicalVTreatmentV
ofVNeuropathicVPain

Spinal3cordNociceptive3afferent3fiber

SNRI3=3serotonin_norepinephrine3 reuptake3inhibitor;3 TCA3=3tricyclic3antidepressant
AdaptedVfrom:VAttal NVet#al.#Eur J#Neurol 2010;V17(9):1113Le88;VBeydoun A,VBackonja MM.VJ#Pain#Symptom#Manage#2003;V25(5VSuppl):S18L30;V
JarvisVMF,VBoyceLRustay JM.VCurr Pharm#Des#2009;V15(15):1711L6;VGilron IVet#al.#CMAJ#2006;V175(3):265L75;VMoisset X,VBouhassira D.VNeuroImage 2007;V
37(Suppl 1):S80L8;VMorlion B.VCurr MedVResVOpin 2011;V27(1):11L33;VScholz J,VWoolfVVCJ.VNatVNeurosci 2002;V5(Suppl):1062L7.

Descending
modulation

Central3
sensitization

Ectopic3
discharge

Peripheral3
sensitization

Brain

Medications3affecting3
descending3modulation:
• SNRIs
• TCAs
• Tramadol,Vopioids

Medications3
affecting3central3
sensitization:
•α2δVligands
•TCAs
•Tramadol,Vopioids

Medications3affecting3
peripheral3sensitization:
• Capsaicin
• LocalVanesthetics
• TCAs

Nerve3lesion/disease Nerve3lesion/disease

Central3
sensitization

Nerve3lesion/disease



Algorithm%for%treatment%strategy%of%PDN

Confirmed3
Painful3Diabetic3Neuropathy

TCA
Nortriptyline
Amitriptyline

SNRI
Duloxetine
Venlafaxine

Calcium3Channel3
Ligand

Pregabalin
Gabapentin

Use3another3first3line3drug Use3combination3of3first3line3drugs

OPIOIDS TRAMADOL

If3first3line3drugs3and3combination3 fails

Partial3effect No3effect

First3Line

Second3Line

PharmacologicalVResearchV80V(2014)V21–35



Central(sensitization:(Underlying(cause(of(amplified(
pain(perception(associated(with(PDN

• Central+sensitization+is+believed+
to+be+the+underlying+cause+of+
amplified+pain+perception+that+
results+from+dysfunction+in+the+
CNS1,2

• This+is+believed+to+result+from+
excessive+release+of+two+
important+neurotransmitters,+
substance(P(and+glutamate3

Excessive(neurotransmitter(release(
in(hyperexcited neuron

Ca2+ channel

Ca2+ ion

Postsynaptic

Presynaptic

Neurotransmitters+
(eg,+substance+P,+
glutamate)

1. Costigan M,+et+al.+Annu Rev#Neurosci 2009N32:1–32.
2. Staud R.+Arthritis#Res#Ther [serialonline]+2006N8:208–214.

3. Costigan M,+et+al.+In:+Siegel+GJ,+et+al,+eds.+Basic+Neurochemistry:+Molecular,+
Cellular+and+Medical+Aspects.+7th ed.+Burlington,+MA:+Elsevier+Academic+PressN2006:927–938.

PDN,+painful+diabetic+neuropathyN+
CNS,+centralnervous system



Pregabalin is(believed(to(
impact(central(sensitization

• Binds+with+high+affinity+to+α2δ+
subunit+of+voltageAgated+calcium+
channels+at+dorsal+horn

• Reduces+excessive+calciumA
dependent+release+of+substance(P(
and+glutamate

• Although+exact+mechanism+of+action+
of+pregabalin is+unknown,+results+
from+animal+models+suggest+binding+
to+α2δ+subunit+may+be+associated+
with+antiAhyperalgesic and+antiA
allodynic effects+of+pregabalin

The(clinical(significance(of(these(observations(in(humans(is(currently(unknown

Ca2+ channel

Ca2+ ionNeurotransmitters+
(eg,+substance+P,+
glutamate)

Postsynaptic

Presynaptic PREGABALIN
α2δ subunit

Costigan M,+et+al.+In:+Siegel+GJ,+et+al,+eds.+Basic+Neurochemistry:+Molecular,
Cellular+and+Medical+Aspects.+7th ed.+Burlington,+MA:+Elsevier+Academic+PressN2006:927–938.

Pregabalin reduces(excessive(
neurotransmitter(release



PregabalinDosageVAdjustmentVBasedVonVRenalV
Function

Creatinine(
clearance(
(mL/min)

Total(pregabalin(daily(
dose*

Dose(
regimenStarting(

dose(
(mg/day)

Maximum(
dose(

(mg/day)
≥60 150 600 BID+or+TID

≥30+A <60 75 300 BID+or+TID

≥15+A <30 25A50 150 OD+or+BID

<15 25 75 OD

Supplementary+
dose+following+
hemodialysis (mg)

25 100
Single+
additional+
dose+

TID3=3three3 divided3 doses;3 BID3=3two3 divided3 doses;3 OD3=3once3daily3 dose
*3Total3 daily3 dose3 should3 be3divided3 as3indicated3 by3dose3 regimen3 to3provide3mg/dose

SummaryV ofVProductV Characteristics



HowVtoVincreaseVtheVdose

150VmgVatVnight,V75VmgV
atVmorning

150VmgVBID

ContinueVmedsV
forV1VtoV2Vmonths



AdverseVEffectsVofVα2δ Ligands

System Adverse3effects
DigestiveVsystem DryVmouth

CNS Dizziness,Vsomnolence

Other Asthenia,Vheadache,VperipheralV
edema,VweightVgain

α2δ3ligands3include3gabapentin3and3pregabalin
CNS3=3central3nervous3system
Attal N,V Finnerup NB.VPain#Clinical#Updates#2010;V18(9):1L8.



CaraVmengatasi Efek
Samping

Resep perV10Vhari ,Vdengan
pembagiansbb :

1VxV50Vmg
(malam hari)

1VxV75Vmg
(malamV hari)

2VxV75Vmg
(PagiV–
Malam)

3VHari
Pertama

3VHariV
Kedua

4VHari
Ketiga



HowVAntidepressantsVModulateVPain

Nerve3lesion

Spinal3cordNociceptive3afferent3fiber

VerduVBVet#al.#Drugs#2008;V68(18):2611L2632.

Descending
modulation

Ascending
input

Ectopic3
discharge Transmission

Perception

Glial3cell3
activation

InhibitingVreuptakeVofVserotoninV
andVnorepinephrineV enhancesV

descendingVmodulation

Brain



AdverseVEffectsVofVAntidepressants
System TCAs SNRIs

DigestiveVsystem Constipation,VdryVmouth,V
urinaryVretention

Constipation,Vdiarrhea,V
dryVmouth,Vnausea,V
reducedVappetite

CNS
CognitiveVdisorders,V
dizziness,Vdrowsiness,V
sedation

Dizziness,Vsomnolence

Cardiovascular OrthostaticVhypotension,V
palpitations Hypertension

Other BlurredVvision,Vfalls,VgaitV
disturbance,Vsweating

ElevatedVliverVenzymes,V
elevatedVplasmaVglucose,V
sweating

CNS3=3central3nervous3system;3TCA3=3tricyclic3antidepressant;3SNRI3=3serotonin_norepinephrine3 reuptake3inhibitor
Attal N,V Finnerup NB.VPainVClinicalV UpdatesV2010;V18(9):1L8.



PenangananMultimodalVUntuk Nyeri

Pharmacotherapy

StressVmanagement

InterventionalVpain
managementV

BiofeedbackComplementaryVtherapies

PhysicalVtherapy

Education

LifestyleVmanagement

SleepVhygiene

GatchelVRJVet#al.#Psychol#Bull#2007;V133(4):581L624;VInstituteVofVMedicine.VRelieving#Pain#in#America:#A#Blueprint#for#Transforming#Prevention,#Care,#Education,#and#Research.;VNationalVAcademiesV
Press;VWashington,VDC:V2011;VMayoVFoundationVforVMedicalVEducationVandVResearch.VComprehensive#Pain#Rehabilitation#Center#Program#Guide.#MayoVClinic;VRochester,VMN:V2006.V

OccupationalVtherapy

7/9/18 49



Conclusions
• DiabeticVNeuropathyVisVtheVmostVcommonV
microvascular complicationVofVDM
– PainfulVdiabeticVneuropathyVaffectsVmoreVthanV20%VofV
patientsVwithVDiabeticVNeuropathyV

– CorrelatedVwithVsignificantVimpairmentVofVQoL
• ProperVdiagnosisVofVtheVtwoVconditionsVbringsVtoVaV
properVtreatment

• GlucoseVcontrolVasVwellVasVvascularVriskVfactorsVsuchVasV
dyslipidemia,Vobesity,VhypertensionVplayVimportantVroleV
inVcontrollingVDNVandVPDN

• MechanismVbasedVandVsymptomaticVtreatmentVshouldV
beVgivenVsimultaneouslyV



Thank you
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