Painful Diabetic Neuropathy —
Effective Management

Ketan Dhatariya
Consultant N Diabetes NNUH




Neuropathic Pain

Prevalence varies between 10rand 90%
depending on classification

Accounts for 50-75% off non-tratumatic

amputations
s 1.7 fold increase in the risk of amputation; 12 fold, if
there isideformity; 36 feld, iff there; is a history. of

Previous ulceration

Mortality rate approximates 25-50% within 5-10
VEears off diagnosis




Neuropathic Pain

Neurepathic painiis also ofiten: associatedr with:
s Sleep interference

s Emotienal disturbance

s Reductions in quality: of lifie and functioning

s Reduced employment status




Symptoms off Neuropathic Pain

SPORtaneoUs pain
s Shooting, burningler electric shock-like
s Numbness, pinsiand needles

IHypEeralgesia

s [ncreased sensationi of pain in response; to; normally
painiul stimuli

Alledynia

s Pain in response to nermally: non-painiull stimuli




Co-morbidity Associated! with
Peripherall Neurepatnic Pain
pifficutty steeping [N <0

Lack of energy 55

Drowsiness

Concentration difficulties

Depression

Anxiety

Poor appetite

% patients with moderate to very severe discomfort due to symptoms (n=126)

Meyer-Rosberg K et a/. Eur J Pain 2001; 5: 379-389




Pathogenesis

Diabetes

+ Eenes/height
environment

| tobacco, alcohol

V.

Glycation Metabolic Glycation

Autoimmunity

Ab to GFs
insulin,

NGF, and
receptors
P75/TRK

C” fixing ab,
glycolipids

Dlé'llg C Hyperglycemia b Microvascular disease

IGF 1 and II, 1 Myoinesitol

Merve dysfunction )
S | b = ko e

Dyslipidemia (::IIZII"_“I

Hypoinsulinemia
GF abnormalities

T Polyols

1 mnatik*
1l GLA

IR

cell death,
apoptosis

Organic and structural nerve damage

Segmental demyelination
Axonal atrophy and loss CZ"

Progressive demyelination

Laminin B2
IGF | and Il
MGF insulin, NT3

Trauma
entrapment
decreased
EDRF:
PGly/NO

Decreased
delivery

of GFs, eg,
MGF IGF |
and Il, and

insulin

eneration <:

AV

Restoration of nerve function




Mechanism off Damage

Altered transcription Wiibedd
and translation response

to injury
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Tomlinson DR et al Nat Rev Neurosci 2008 ;9 :31-35




Damaged Nerves

Unmyelinated Damaged unmyelinated
nerve fiber

nervorum

Damaged myelinated w—lp

Myelinated nerve fiber nerve fiber




Classification

Subclinical neurepathy.

s Abnormalities in electre-diagnostic and quantitative
SENSeRY testing

Diffitse; clinicall neuropaty.

s [Distall symmetric SEnsermotos and autenomic
Syndremes

[Focal syndromes




Subclinicall Neurepathy

Diagnosed! by,

x Abnormalfelectre-diagnostic tests withl decreased
RErVe conduction Velocity or decreased amplitudes

= Abnermal guantitative sensoxy: tests for vibration,
tactile, thermall thresholds

s Altonomic function tests with: diminished! heart rate
variation with deep; breathing, Valsalva manoeeuvre,

and posturall testing




Autonomic Neuropathy.
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Difftise; Peripherall Neuropathy:

Diabetes may damade smallifibres, larde fibres, or
POLH

These canl lead! tor dysfunction of almoest any.
segment off the somatic peripheral and autonomic
NERVOUS SySteEmSs

ihe size of the fibres involved often determines
the order in whichi they: are afifected




Fibre Size and Symptoms

Small fibres are afifected! earliest, manifested
first in the loewer limbs: by, pain and hyperalgesia

lloss| off thermal: sensitivity; fiollews, with reduced
light: teuch: andl pinprick sensation

[large; fibre neuropathies may: INVoIVE, SENSerY. Or
moter nerves, or both




Clinical Presentation of Large
Fibre Neuropatny

Presentation
» Impaired vibration; perception
a Pain off A- type; deep-seated, gnawing

s Ataxia

s \Wasting off small muscles, intrnsic,minus feet with
nammer tees

s \Weakness
s [ncreased blood! flow! (the hot fioot)
s Risk off Charcoet neurearthropathy




IHOWEVEr

Most patients with' distal sSensoRy pelynetreopatny
nave a mixed Variety, with: bethilarge and small
NErve fibre Involvement

With ar distal sensory: polyneuropathy, a “glove
and stocking™ distribution off sensory. less s very.
COmMmon




Different Presentations of Diabetic
Neuropathy.
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Natural History

SEensory and autenomic; neurepathiies are
denerally progressive and irreversible

s/ Progression is related torglycaemic control

Mononeurepathies, radictlieopatiies, and acute
painful neurepathies; altheugh symptoms are
severe, are short-lived anad tend to recover

s Recovery: isidependent on restoration off good
glycaemic control







Menoneurits Vs Entrapment

o Entrapment
IMERGREUFIGS s Gradual onset

s Sudden onset s Single nerve exposed to
a Usually: single nerve, tratma

but maybe;more s Common NErves
s Common; nerves C3, 6, Median, ulnar,
7, ulnar, peroneal peroneall, mediall and

s Not progressive and lateral plantar:
eSeIVES spentaneously, s Progressive

= [reatment s [reatment rest, splints,
symptomatic diuretics, steroids,
surgery.




Proximal Motor Neuropatay.

Amyotrophy.
= Primarily’ affects the; elderly.
s Gradualior abrupt onset
s Begins with pain: in the thighs and hips or buttocks

= Follewed by significant weakness off the proximal
muscles of the lower limbs withiinability to rise from
the sitting poesition

x Begins unilaterally’ and spreads’ bilaterally,
s Coexists with' distal symmetric polyneuropathy, and

s Spontaneous muscle fasciculation, or provoked by
PErCUSSIon




Proximal Motor Neuropatay.

Secondary, Calses; may. e more common and
not relateadl te diabetes

s Chronic inflammatory. demyelinating; pelyneurepathy
(CIDP),

» Monoclonal gammopathy,
s Qrculating GMI antibodies and

s Antibodies to neuronal cells and inflammatory,
vasculitis




Proximal Motor Neuropatay.

Clinical features

s \Weakness of the iliopsoas, obturator, andadductor
muscles, together withrelative preservation of the
gluteus maximus and minimus and hamstrings. Great
diffiiculty. rising out ofF chiairs Unaided and ofiten; Use
their arms, te assist themselves

s Heellor tee standing Is preserved




Proximal Motor Neuropatay.

Treatment

s Formerly: thought te resolve spontaneousiy ini 1.5 to) 2
Vears, but now, I founditor be immune-mediated, can

ieselve within daysi on Immunoetherapy:




Distal Symmetric Polyneuropathny

A Simplified View of The PNS
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Distal Symmetric Polyneuropathny

Distal Symmetric Diabetic Neuropathies
Subtypes

4 N

Larﬂﬂ Fiber =mall Fiber

Motor Pain
Vibration Autonomic
Position sense Thermal
Touchfpressure Produces symptoms
Interferas with QOL and ADL and leads to
morbidity and mortality




Smalll Fibre Neuropathies

Can be; acute or CAronic

Pain (Variable character) and parasthesae
May: be disabling

Can be difficult to treat




llarge Fibre Neuropathies

paired Vibration perception (ofiten the; first
jective evidence) and position sense

pressed tendon refilexes

Ao type deep-seated gnawing, dull, like a
toothache in the bones offthe feet, or even

crushing or cramp-like pain
Sensery: ataxia (Waddling gait)

Wasting| off small- muscles; off feet with hammertoes
with' weakness of hands and! feet

Shoertening| of the Achilles tenden with pes eguinus
Increased blood flow: (hot foot)




Jreatment

Good glycaemic; control tnderlies allftreatments
BP controel IS alse impoertant

Increasing evidence that statins and ACE
iInhibiters help to: prevent the; progression of
established disease




Treatment Aimed at Pathogenesis

Aldoese reductase Inhibitors

= Inhibiting tissue accumulation off serbitolf anadl fructose
preventingl reduction off redox potentials

Alpha-lipeic acid

s A thiolfreplenishing and redox modulating agent
Gammar-lineleniciacid

s Important fior’ preservation of nerve blood filow
Amineguanidine

= AN IRNIBItor of the fermation off advanced glycosylation
end products

1Vig




Diabetic Neuropathy - NNT:

Freyhagen R et al BM] 2009;339(7717):391-395




NNT for Diabetic Neuropathy: to
Receive 50% Pain Relief

Capsacin

SSRil all

Duloxetine

Gabapentin

CarbimazepinePregabalin ~ 1"amadol

Torpiramate
TCA all
CA imiprami@A amitriptyline I

<
>

S
S

Vinik JCEM 2005;90:4936-4945 Rogers et al Practical Diabetes Int 2004; 21(8):301-306
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Anticonvulsants (combined)

Antidepressants (combined)

Aspirin in diethyl ether

Phenytoin

Carbimazepine

Amitriptyline

Morphine

Oxycodone

o-lipoic acid

Paroxetine

Tramadol

Gabapentin

Pregabalin (600mg/day)

Lidocaine patch
Lamotrigine
Venlafaxine

Duloxetine

IUIA

‘Pregabalin (300mg/day)
Topiramate
Citalopram

Capsaicin

Cannabinoids J
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NNT for Post Herpetic Neuralgia

5

to Receive 50% Pain Relief m
4.5 O gapentm

4 L

Pregabalin

3.5 Capsacin

3 |

TCA Opioids
&D
Lidocaine patch

2Aspirin in diethyl ether
148

1 |
0.5 -

0 ,

Hempenstall et al Abstract 113 Pain Society meeting 2004




Very Recent Data

A'meta-analysis of pregabalini Use in: 7 trials
1,510 patients — 953 on the drug, 557 on
placebe

Pain assessed using a visual analogue scale

Conclusions

s Pain wasi relieved in ardoese dependent: manner

A >1 point reduction in painiwas achieved: in 60/ days for
those oni placebo, 13 days for these on 150 mg/d, 5 days fox
those on 300 mg/d and 4 days for those on 600mg/d

Freeman et al Diabetes Care 2008;31(7):1448-1454




Neuropatny

Ask annually: aboeut symptems

Be alert to the psychological conseguences; of
chronic, painful diabetic neurepatny: and offer

psychological support according to their
Individuali needs

NICE Clinical Guideline 66 May 2008




Neuropatny

Start with' simple analgesia
Then low: dose; tricyclics and titrate the dose up

hen chose firom duloxeting, gabapentin or
pregabalin (Whichrdrtig depends oni price). Get
to tep dose, Iff one does net work, try: another

Try ani epioid iff anticonvulsants do not work

NICE Clinical Guideline 66 May 2008




Evary vear, formally ask about nauropathic symptoms

If prasant:

o discuss cause and prognosis
»  agree appropriate therapeutic options and review understanding at each dinical contact
#  be alert to psychological conseguences and offer support appropriate to need

LIncontro

fer tricyclic drug, starting at low doses; titrate &
tolerated!

Discuss timing for most benefit

Advisa that it is a trial of therapy

\L Uncontrollad

Offer trial of cheapest (at maximum dose) of
duloxeting, gabapentin or pregabalin

Stop if ineffective at maximally tolerated dose

Try ancther of the drugs if side effects limit dosa
titration

Lncontrollad

)

Uncontrolled?

chronic pain managemant team if agresable

Discuss with the parson and seek assistance of local l

Consider reducing dosaga/stopping
therapy following discussion and
agreement with person concerned

NICE CG 89 May 2009




Enquire annually lor neurapalhic symploms (parassthesia, burning sensalions, shoaling pains, athar)

l

Assess sevarty if presant
(sleap disturbance, depression, inlerlarance with normal activities)
Maintain good blood glucose control

l ;

Mon-severa Sevare
OMar local maasures and simpla analgasia Offer local maasuras and trial of tricyclic madication
Manitor for worsaning Manitor for responsa

Cantrallad Cantrallad

' '

Maonitor for worsaning of ramission

Y
Add a trial of the cheapast (at maximum dosa) of duloxetine, gabapartin, or pragabalin
= manitar lor rasponssa
I

Caontrallad

Maonitor for worsaning of ramission

Considar a tral ol anaker of duloxatine, gabapantin, o pragabalin — litrale dase and manilor lor respanse

Caontrallad

Maonitor for worsaning of ramission

Y

Review for opiate analgesia, pain clinical referral and psychological support

RCP Management of Type 2 diabetes — May 2008 Accessed 12.6.08 http://www.rcplondon.ac.uk/pubs/contents/14f051f1-8fa4-4d0b-9385-9f2e77edc2ca.pdf
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People with other neuropathic pain conditions

/( People with painful diabetic neurcpathy ) ‘

L

First-line treatment
Offer oral duloxetine.

contraindicated.

See box A for dosages.

Offer oral amitriptyline” if duloxetine is

First-line treatment

» Offer oral amitriptyline™ or pregabalin (see box A for dosages).

® | satisfactory pain reduction is obtained with amitriptyline*
but the person cannot tolerate the adwerse effects, consider
oral imipramine* or nortriptyline™ as an alternative.

\
P et
Consider rring the person to a
spedalist palN service andfor a
condition ic service! at any
stage, induding jnitial presentation - Satisfactony
and at the regular Jcal reviews, if: Perform: w pain reduction r Continue treatment — consider
® they have severe pa * &5 ical review (see box B} gradually reducing dose owver
® pain significantly limits the dinical reviews (see box C). ) k time if improvernent is sustained
activities and partidpation? or
# their underlying health condition Unsatisfactony pain
has deteriorated. reduction at maximum
e L tolerated dose
e
i Second-line treatment B Second-line treatment
» Offer treatment with another drug instead & (Offer treatment with another drug instead of or in
of or in combination with the original combination with the original drug, after informed discussion
drug, after informed discussion with the with the person (see box A for dosages):
person (see box & for dosages): — if first-line treatment was with amitriptyline” (or
— if first-line treatment was with imipramine” or nortriptyline™), switch to or combine with
duloxetine, switch to amitriptyline” or pregabalin
pregabalin, or combine with pregabalin — if first-line treatment was with pregabalin, switch to or
— if firstdine treatment was with combine with amitriptyline” (or imipramine”™ or
amitriptyline”, switch to or combine nortriptyline” as an alternative if amitriptyline” is effective
Ll with pregabalin. !1 but the person cannot tolerate the adverse effects).
| |
Satisfactory
Perform: \I pain reduction ( Continue treatrment — consider
» early clinical review (see box B) gradually reducing dose owver
® regular dinical reviews (see box C). J k time if improvement is sustained
Unsatisfactory pain
reduction at maximurn NICE CG 96 March 2010
tolerated dose
" Third-line treatment
#® Refer the person to a specialist pain service andfor a condition-specific service!.
® While waiting for referral:
— «consider oral tramadol instead of or in combination?® with second-line treatment {(see box A for dosages)
— consider topical lidocaine® for treatment of localised pain for people who are unable to take oral medication because of medical conditions
andfor disability.
o
" Other treatments
* Do not start treatment with opioids (such as morphine or oxycodone) other than tramadol without an assessment by a specialist pain service or a
condition-spedfic service! .
® Other pharmacological treatments that are started by a specialist pain service or a condition-specific service! may continue to be prescribed in
non-specialist settings, with a multidisciplinary care plan, local shared care agreements and careful management of adverse effects.
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