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Diabetic Peripheral Neuropathy
Where are we now?

Diabetic peripheral neuropathy




Dinh nghia

Trén 50% BN dai thao duwong type 1 va type 2
c6 bénh ly than kinh ngoai bién




Chu yéu bénh nhan trén 50 tudi




Khé&i dau rdi loan chirc nang than kinh khu trd & ban chan




Diabefic Peripheral Neuropathy

Trén 50% bn dau tk vo can co pre-DM.
Can tam sodt pre-DM

1- Type 1 DM of more than five years' duration

. 2- All patients with Type 2 DM
Nghi ng®

truong hop 3- Patients with "idiopathic" painful neuropathy ;

Screen for Pre-DM
(up to 50% of such patients have pre-DM compared
with 14 7% of the general population )




Thoéng ké: 70% BN dai thdo dwdng mat cam giac, 25% loét ban chan

Y =70% of diabetics will lose sensation in their feet

Peripheral sensory neuropathy is the leading factor to diabetic foot
ulcerations

Approximately 25% of diabetics will develop a foot ulcer

) ‘ ‘ More than half of all foot ulcers will become infected, requiring hospitalization and 1 in
5 will require an amputation

! After a major amputation, 30% of patients will have their other limb
: & amputated within 3 years

5-year mortality rate after limb amputation is reported as high as 74%, when compared
to cancer- it is greater than colorectal, breast, and prostate cancer




75% bé&nh nhan doan chi (amputations) c6 thé phong ngtra

The estimated annual cost to treat diabetes related chronic
complications such as DPN is $58 Billion (US).

™ DPN is the most common type of neuropathy
- J




Phan loai

|. Symmetric Polyneuropathies:

- Lién hé thiéu hut c6 dinh:
Distal sensory polyneuropathy (DSPN)

- Bién thé:
acute, severe DSPN in early onset diabetes
pseudosyringomyelic neuropathy

pseudotabetic neuropathy ERALIZED SYMMETRICAL POLYNEUROPATHIES
Distal sensory or sensorimotor polynauropathy
- Autonomic neuropathy ber neuropathy
onomic neuropathy
Large-fiber sansory neuropathy

- Triéu chirng ting dot:

Diabetic neuropathic cachexia (DNC)
Hyperglycemic neuropathy
Treatment-induced diabetic neuropathy




Il. Asymmetric/Focal and Multifocal Diabetic Neuropathies:

- Diabetic lumbosacral radiculoplexopathy (DLSRP; Bruns-
Garland syndrome; diabetic amyotrophy; proximal diabetic
neuropathy)

- Truncal neuropathies (thoracic radiculopathy)

- Cranial neuropathies FOCAL AND ASYMMETRICAL NEUROPATHIES
. . Cranial neuropathy (single or multiple)
- Limb mononeuropathies Truncal neuropathy (thoracic radiculopathy)
Limb mononeuropathy (single or multiple)
Lumbosacral radiculoplexopathy (amyotrophy, proximal

neuropathy)




Bénh sinh
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Capillary pathology ———— Decreased axon transp ort— Tn atrophy

Hyparglycemmia Decreased nerve bloggd flow  Diecreased nerve
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Normal nerve

Mat chire ndng soi than kinh trong TKNB
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Neuropathy do BDTD ducc quy cho:

Oy =

—

= Long-term high blood sugar levels

= High cholesterol

= High blood pressure

= Smoking

* Increased height (taller than normal?)
* High exposure to ethanol

= Genetic factors




Lam sang

It's sort of a
Shod‘ing pan,

Diavetic Peripheral Nevropathy (OPN) 7 A '




Ca ché dau than kinh

Pau thy thé Pau than kinh




Co ché dau than kinh

Peripheral Mechanisms

» Membrane hyper-excitability * | 2NJ Kich thich mang
* Ectopic discharges + Vi tri phéng dién khéng binh thuwéng

"~ TnicTptionm changes + Sao chép thay ddi

Central mechanisms

Hyper-excitability

Loss of

inhibitory controls Lam cho nhay

Reorganization

(tang kich thich, méat kiém soat (rc ché, tai td chirc)
A




Triéu chirng chu quan

V

o

Allodynia

* Pain caused by an action that is not normally painful - such as
the gentle touch of someone else's hand on the skin.

* An excessively painful reaction to being in contact with
everyday objects such as clothes or sheets.

* An excessively painful response to something that normally
causes only mild pain.

« Pain that persists even when the cause of the pain has been

| taken away.

* Abnormal and unpleasant sensations in the skin that are felt as
intense tingling, or 'pins and needles’.




Triéu ching bénh ly TKNB do DTD

Céc triéu chirng khac nhau tuy theo loai soi than kinh lién quan.

1. CaAc triéu chirng ban dau phd bién nhat dwoc gay ra béi cac soi nhé
bao gom:
2. Pau than kinh
- CO6 thé 14 triéu chirng dau tién khién bénh nhan phai di kham bénh
- Bong rat, dau nhoi nhe(é trong da), nglra ran hodc dau nhéi (gidng
nhw dién giat)
- Xay ra v&i di cam
- Thwdng nang hon vao ban dém




Pau do than kinh

- Di kém voi chirng hyperalgesia (phan rng qua mdc doi véi cac kich
thich gay dau dén) va chirng loan cdm(allodynia) (dau do tiép xuc, vi
du nhw v&i tat, giay va khan trai giwdng)

- C6 thé dan dén can thiép vao cac hoat ddng hang ngay, tan tat, suy
giam tdm ly xa hoéi(psychosocial) va giam chat lwgng cudc song lién
quan dén strc khde

- CAac triéu chirng thwdng gap nhat & ban chan va chi duwdi, mac du
trong mot s6 trwdng hop, ban tay cling co thé bi anh hwéng.

Di cam (Dysesthesias) (cam giac néng rat khoé chiu)




- Sy tham gia cla cac soi Ién co thé gay té bi, nhoi nhoi trong da
(ngra rang), khéng dau va mat cadm giac bao vé(protective
sensation).

- Ban dau ngwdi bénh cling co thé co biéu hién mat cam giac, té
chan do tén thwong cac soi Ion.

- Bénh nhan thuwdng co trang thai ban chan ctia ho c6é cam giac
nhw dwoc quén trong len hodc ho dang di trén dbi tat day.




Bénh ly than kinh tu déng

- Lam suy gidm kha nang diéu hoa mach mau
- CO6 thé dan dén thay dbi cAu truc va rdi loan da,
=) Gay kho va nit né.
- Khé &nh hwéng chi yéu dén long ban chan
- Su tiét mo hdi cuc bd (perspiration) co6 thé gop phan lam tang do
am va tang nguy co’ nhiém nam.




TRIEU CHUNG: ‘
Doi xtrng, khoi phat am tham, cam giac > van dong, chi dwdi >
chi trén, mat px got, soi I&n, sgi nhd

Symmetrical ; Usually insidious in onset

Sensory symptoms >> motor
Lower limbs >> Upper (long nerves affected earlier /Taller Patient)

Ankle reflexes : lost first ; others follow

nre>r-ruvn

Larger fibers; Vibration and position sense
Small fibers: Pain (intense),Temp, light touch, paresthesia




Spontaneous pain Hypoesthesia
Allodynia | Anesthesia
Hyperalgesia Hypoalgesia
Dysesthesia Analaesia
Paresthesia 9

- Sensory abnormalities and pain paradoxically co-exist
Each patient may have a combination of symptoms
that may change over time (even within a single etiology)




Electric

Burning Tingling
| Cam giac
Rat bong ngtra ran,
bi cham
Uncomfortable
numbness Stabbing

Té ran kho chiu Dau nhw dao dam




Test lam sang

- CAc test 1am sang sau c6 thé dwoc st dung dé danh gia chirc nang soi nho va
sQi lon tr xa dén gan

1. Chtrc nang s@i nho: cam giac kim cham va nhiét dé
2. Chlrc nang soi Ién: cdm giac rung am thoa, cdm giac sau, 10-g monofilament
va phan xa gan got .




Kham cam giac cham va ap luc
(Touch and pressure )

- St dung day cudc 10g (10g Monofilament )

- Panh gia 4 khu vue chinh trén bé mat long ban chan,
i.e, the 1st, 3rd and 5th metatarsal heads and the plantar surface of the
hallux

- Day cwdc dat VUONG GOC Ién tirng viing clia ban chan cho dén khi day
cuwdc cong lai (buckles), va gitr 2 gidy mai lan test, b&nh nhan nham mat lai

- Chan doan bénh day than kinh néu bénh nhan khéng cam thay 1 trong 4
vung dworc test.
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Test mat cam giac am thoa

® 128-Hz tuning fork is used

1. Place the vibrating fork on patient’s distal Hallux (big
toe) joint and ask them if they can feel vibration

2. |lfthey cannot feel vibration on the hallux continue
checking bony prominences moving proximally until
the patient feels the vibration.




Vibration Test

The vibration test can
evaluate the

integrity of large nerve
ibres.’

his test is a rapid, reliable
assessment, requiring less
than 60 seconds fo
administer. 2




Brush Test

The brush test can be used o
identify mechanical
allodynia.




Hot/Cold Test

Hot/Cold test is used to
identify thermal allodynia

(the abnormal sensation of
pain from the stimulus of hot

or cold).

One with cold water (5-10°C). One with warm water (35 to 45°C).




Pinprick Test

The pinprick test i1s used fto
identify hyperalgesia
and hypoesthesia.




Kiém tra phan xa gan got

® This may be weak inlhe elderly so itisnot @
specific test




Chan doan

Exclude non-diabetic causes

(May coincide with CIDP, B12 deficiency,
alcoholic neuropathy, endocrine neuropathies)

Loai trir can nguyén khéng dai thao dwong \




“Bénh tk ngoai bien do DTD” hay “bénh
tk ngoai bien tren bn DTD” ?

o )

b Rapidly progressive /abrupt onset
N Prominent motfor abnormality or CN involvement

Large >> small fiber involvement

iInvolvement of the entire lower limbs without

neuropathy of the distal upper limb.

Predominant hands/UL sensory symptoms findings




Phan bb dodi xirng: mat cdm giac di gang, mang vo,

Cam giac: mat rung am thoa, vi tri, ndng lanh, s&, cham chich,
Phan xa: px goét, goi

Van déng: teo co, sirc co giam: nhe

Cac day so, da, mach mau

Symmetric: Gloves/ Stocking-like distribution

Sensory: Loss of vibration and posifion perception
Abnormal heat /cold perception
Light fouch /pinprick

DTRs: Ankle and knee reflexes

Motor: Strength/muscle atrophy/wasting: mild

Cranial nerve testing
Vascular and skin assessment

C6 dén mot nira sb bénh nhéan cé thé khéng cé triéu chiing, chan doan khi
kham hoac, trong mét sé trirong hop, khi bénh nhéan co biéu hién loéet ban
chan khéng dau.




- Xét nghiém dién sinh ly hodc gi¢i thiéu dén bac si than kinh hiém
khi can thiét dé chan doan, trir trwdng hop cac dac diém lam sang
khéng dién hinh, chan doan khéng rd rang hodc nghi ngé» can
nguyén khac.

- Céc déac diém khong dién hinh d@m bao chuyén tuyén bao gom:
bénh than kinh van déng wu thé hon cam giac, cac triéu chirng
khéng doi xing, va tién trién nhanh chéng.




Chan doan phan biét

Metabolic disease
Thyroid disease (common)
Renal disease
Systemic disease
Systemic vasculitis
Nonsystemic vasculitis
Paraproteinemia (common)
Amybidosis
Infectious
HIV
Hepatitis B
Lyme
Inflammatory

Chronic inflammatory demyelinating

polyradiculoneuropathy

Nutritional
B12*
Pyridoxine
Thiamine
Tocopherol
Industrial agents
Acrylamide, Organophosphorous
agents
Drugs
Alcohol, Amiodarone, Colchicine,
Dapsone, Vinka alkaloids,
Platinum, Taxol
Metals
Arsenic, Mercury,
Hereditary
Hereditary motor, sensory, and
aulonomic neuropathies




Can lam sang

- NCS: mét soi truc dbi xirng phan xa v&i cham dan truyén nhe trong NCV
& song F ty [& véi mat soi truc
- EMG: hoat déng tw phat bat thwérng va MUP bién dd 1én
- Hiém khi, NCS / EMG |a binh thwérng va chan doan bénh than kinh soi
nho dwoc xac nhan boi:
QST
Phan tich mat do IENF
QSART (Quantitative sudomotor autonomic reflex testing)
Test TK tw déng
Sinh thiét da




Screening

® Patients with type 1 diabetes for 5 or more years and all patients with type 2
diabetes should be assessed annually

® Using medical history and simple clinical tests.

Clinical Impact of DPN: DPN Boulton A. NCVH. Oral Presentations. 2007.
Mortality Cost Impairment Disability Handicap Infection (skin, bone)
Charcot Foot. Foot Ulcers Painful Neuropathy Quality of Life Sensory Loss
Surgery, Amputation




Screening tests:

Michigan Neuropathy Screening Instrument.
Visual analog score

Total Neuropathy Score

Utah Early Neuropathy Scale
...Many more scales have been developed for assessment




Hiép £ thao Gudng Hoa k Khuyén cAo ring tt A bénh nhn 84l théo Guing phal due
Khém chn 1t A it 3n ml nam, Thém vao 86, ke tra ban chén 88 phdt hién ahimg du
sumg, Nt da, Cut chal, bién dang khdp xuong mal 1an 0 khém bénh




Diéu tri

MUC TIEU

1. Kiém soat tot dwong huyét
2. Diéy tri trieu chirng ‘ ,
3. Cham dwt ton thwong than kinh tién trién

Diabetes should be freated with inftensified glycemic
conftrol to prevent the onset and progression of neuropathy

e | - o 8. Grode [‘~ 5 wpe < > .

Agents may be used alone or in combination for relief
of painful peripheral neuropathy:

Anticonvulsants (Pregabalin [Grade A, Level 1], gabapentir

¥, valproate?)

Antidepressants (amifriptyline*, Duloxefine, venlafaxine?®) [Grade B. Level 2)

Opioid analgesics (tapentadol ER, oxycodone ER, tramadol)
Topical nifrate spray (Grode &




Kiém soat dudng huyét va bién dudng

Intensive glycemic control was associated with a
reduction of 40% - 60% Iin the development or
progression of neuropathy(DCCT /JUKPDS)

The incidence of neuropathy is also associated with
modifiable CV risk factors ( TAG , BMI, smoking, and
hypertension) (EURODIAB Trial)

Multifactorial intervention, showed a reduction in the
odds ratio (to 0.32) for the development of autonomic
neuropathy ) (The Steno Trial)




Diabetic Peripheral Neuropathy (DPN)

Management Guidelines

- Céc thudc hién nay chu yéu bao gom thudc gidm dau giup kiém soat
triéu chirng dau nhwng khédng anh huwdng dén cac nguyén nhan co
ban clia bénh hodc dién tién cla no.

- Nhi¥ng thubc nay bao gom:

1.TCA
Amitriptyline, desipramine, imipramine, nortriptyline, maprotiline)
2. Thubc chbng co giat
Pregabalin, gabapentin, natri valproate, carbamazepine......
3. Serotonin norepinephrine reuptake inhibitors: venlafaxine
4. Opioids: tramadol, oxycodone, dextromethorphan, morphine




Hién chi c6 2 loai thudc dwoc FDA chap thuan cho bénh TKNB do
DTD, pregabalin va duloxetine

Pregabalin

- Analog of GABA

- A calcium channel a2-d subunit ligand

- C6 tac dung bat dau nhanh hon va pham vi liéu lwong han ché hon nén yéu
cau chuan do toi thiéu.

- Liéu - 150 - 600mg / ngay

Duloxetine

- M6t chat tre ché tai hap thu norepinephrine va serotonin c¢6 chon loc.

- Liéu 60 va 120 mg / ngay cho thay hiéu qua trong diéu tri dau lién quan dén
bénh TKNB do DTD.




Tapentadol

Tapentadol extended release is a novel centrally acting opioid analgesic

It exerts its analgesic effects through both m-opioid receptor agonism and
noradrenaline reuptake inhibition.

Extended-release tapentadol was approved by the FDA for the treatment of DPN.

Due to high risk for addiction and safety concerns compared with the relatively
modest pain reduction, it is nol recommended as first- or second-line treatment.




Co ché tac dung thudc gidm dau than kinh

pain relief*
... but be
realistic!

Function

—

Muc tiéu diéu tri dau than kinh




Inhibiting synaptic reuptake of Serotonin and NE >>
enhances descending modulation inhibitory effect)

Perception

Ascending
input
Ectopic

Nerve lesion : Transmission
discharge Glial cell
Activation

Nociceptive afferent fiber Spinal cord




SNRI = serotonin-norepinephrine reuptake lnhlbltor; TCA = tricyclic antldepfessant

Nerve lesion/disease
Co ché diéu tri dau than kinh

Medications affecting

peripheral sensitization:

* (apsaicin

* Local anesthetics * SNRIs

* TCAs * TCAs

* Tramadol, opioids

Nerve lesion/disease anpic

| Nerve lesion/disease

Discharge

Peripheral ' - y
Sensitization g — Central
‘ Se

Nociceptive afferent fiber

Brain

iy

).

Spinal cord

Central
Sensitization

|

Medications
affecting central
sensitization:

* a,b ligands

* TCAS

* Tramadol, opioids

nsitization




Role of a.,0-Linked Calcium Channels in
Neuropathic Pain

Binding of @,8 ligands to
a,8 inhibits calcium Calcium channels

channel tmnspa i Sainpor RS
sl rsal horn

Increa umbers
of calci annels

1 |

catiuginfu
! |

terminals

Injury stimulates
production of

Increa uronal calcium channel
exc ility
INC ED
PAIN S ITIVITY

Nggye injury

gabapentin and pregabaln are 0,5 ligands




Diéu tri dau than kinh

First Line Anticonvulsants
Antidepressants
Second Line Opioids™
Other Topical nitrate
Capsaicin
Transcutaneous electrical nerve
stimulation

" Most avoid opioids due to dependency, tolerance, dose
escalation and diversion




Thudc chdng ddng kinh trong dau than kinh

Medication | Starting | Titration | Maximal | Concerns

Dose Dose

Gabapentin* 300 mg bid 600mggqid 3,600 mg/d
[Grade B, Level 2)

Pregabalin 75mgbid 300mgbid 600 mg/d Dizziness, ...

alpha 2-delta ligand Weight gain
[Grade A, Level 1) Edema
Valproate*(grade 250 mg bid 500mgbid 1,500 mg/d

B, Level 2]

*This drug is not currently approved by Health Canada for the management of neuropathic
pain associated with diabetic peripheral neuropathy.




Thudc chong tram cdm trong dau than kinh

Medication Starting | Titration | Maximal | Concerns
Dose Dose
Amitriptyline tca 10mgaghs 100mgghs 150 mg/d  S. Effects
¥[Grade B, Level 2] Cardiac
Duloxetine (sNRl) 30mgod 60mgpood 120mg/d  Drugintn
[Grade B, Level 2] l;,iver/Rer!al
Glycemia
Venlafaxine? (Grade B, 37.5mg 150mgpo 300 mg/d Nauseaand
Level 2] bid bid somnolence

This drug is not currently approved by Health Canada for the management of
neuropathic pain associated with diabetic peripheral neuropathy.




Opioids trong dau than kinh

Medication Starting | Titration | Maximal
Dose Dose

Dextromethorphan 100 mggd 200mgqid 960 mg/d
[Grade B, Level 2]
Morphine SR [Grade B, 15mgbid 60mgbid 180 mg/d
Level 2]
Oxycodone ER [Grade i0mgbid 40mgbid 160 mg/d
B. Level 2]
Tapentadol ER [GradeB, 100 mgbid 250 mgbid 500 mg/d
Level 2)

Tramadol [Grade B. Level 50mggd 50mgqid 400 mg/d
2)




Cac thuoc khac

Medication Starting Titration | Maximal
| Dose Dose
Topical nitrate 30 mg spray to 30 mg spray 60 mg/d
sprays legs QHS to legs bid

[Grade B, Level 2]

Capsaicin cream 0.075% cream  5-6times 5-6 times
applied tid-qgid per day /day

Transcutaneous - - -
electrical nerve
stimulation




Medication Starting dose Titration Max. dosage Trial duration

100-300 mg at bedtime | T by 100-300 mg 3600 mg/day 3-8 weeks + 2 weeks
or tid tid every 1-7 days at max. dose

a,d ligands

=7 L x"-l

hw 185 : J e )
'y - —om e XA " e

™ by 75 mg
each week
-.‘ - ....'. r “" - r e -. " X . ) » —- - .." & - ;.~‘_ :..v . .' - v ;I. 1
od dosag:

[Ees2
Toplcal Max. 3 5% patches/day | None needed Max. 3 patches/day | 3 weeks
for 12 h max. for 12-18 h max.

2010 International Association for the Study of Pain (IASP)
Prescribing Recommendations for First-Line Medications






