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OUTLINE

« Summarize various clinical forms of diabetic neuropathies
and examine current epidemiology trends

 Review sensitive and cost-effective diagnostic steps for
diabetic peripheral neuropathy.

 Discuss management options
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Diabetic Neuropathies-Broad Spectrum

Diabetic Neuropathy
L
| |

Small Fiber

mmmm Nociception, Protective
Sensation

Large Fiber
Pressure, Balance

Mixed Small &
Large Fiber (Most Common)

Adapted from Pop-Busui, Boulton, et al, Diabetes Care 2017,40:136-154

T
Diffuse Mononeuropathy Radiculopathy
|

Nondiabetic Neuropathies common in

Diabetes

Pressure palsies

Chronic inflammatory demyelinating
polyneuropathy

Radiculoplexus neuropathy

Acute painful small-fiber neuropathies
(treatment induced
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The Peripheral Nervous System is Complex

Large myelinated Small myelinated Unmyelinated
fiber fiber fibers
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Diabetic Peripheral Neuropathy (DPN)
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Pop-Busui, Boulton, et al, Diabetes Care 2017, 40: 136-154
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OUTLINE

 Review sensitive and cost-effective diagnostic steps for
diabetic peripheral neuropathy.
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Evaluation of Small Fibers- Painful DPN

Nerve Exam

» Nociception . Burning Fain « Thermal
(pain and « Lancinating discrimination
Small  Unmyelinated temperature)  Electric (hot/cold)
Myelinated  fibers shocks
* Protective « Stabbing * Pinprick

sensations - Hyperalgesia sensation
 Allodynia

Pop-Busui, Boulton, et al, Diabetes Care 2017,40:136-154 M ‘ M I C H I GAN M E D I C I N E
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Presenter
Presentation Notes
-In the clinical evaluation of neuropathy, we have a variety of tools readily available to us for evaluation of these nerve fibers after identifying symptoms, keeping in mind that only up to 50% of patients are symptomatic
-The signs and symptoms that the patients experience will be driven by damage to a specific population of nerve fibers , each of which have a distinct role and function
-Small myelinated and unmyelinated fiber damage manifests clinically as pain, perceived as burning, stabbing pain, and electric shocks
-Again, all of these changes occur in a distal, symmetric fashion which are the hallmark of DSPN
-Exam maneuvers include thermal discrimination starting at the dorsal aspect of the hallux and moving proximally until a sensory threshold is established
-If symptom/signs are not symmetrical, this reduces the likelihood of this being neuropathy


® Evaluation of Large Myelinated Fibers in Clinical

Nerve . Exam

* Pressure  Numbness * Vibration
perception
» Balance » Tingling
Large Myelinated  Proprioception
Fibers « Poor balance

* Ankle reflexes

« 10 gm
monofilament
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Presenter
Presentation Notes
-For large fiber neuropathy, symptoms are typically more numbness, tingling and poor balance
-Assessments should be again be done in a distal to proximal fashion
-Exam maneuvers include a reduction or absence of vibration using a 128 Hz tuning fork, proprioception, ankle reflexes and light touch using a 10 gm monofilament
-Certainly nerve conduction testing and quantitative sensory testing are used in research settings but unless there are atypical signs/symptoms, electrophysiologic testing is not needed




Other:
10 gm monofilament for DSPN:
  sensitivity of 88% but a specificity of only 55%in comparison to nerve conduction studies; different than the test used to evaluate the foot  at high risk of ulceration which is a late-stage manifestation of DSPN in which you are looking specifically for the loss of protective sensation (which requires first, third and fifth metatarsal heads and plantar surface of distal hallux on each foot)
-Nerve conduction studies are rarely needed but can be done to confirm large fiber dysfunction using median, sural and peroneal nerves; again, only for large fiber dysfunction so if pain is the predominant symptoms, nerve conduction studies will not be helpful



Diagnosis of DPN in Clinical Care

Pop-Busui, Boulton, et al, Diabetes Care 2017: 40: 136-154
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Diagnosis of DPN Clinical Care and Research

Combining at Least 2 Examinations is Recommended!

MICHIGAN MEDICINE
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Screening Instruments DPN

Michigan Neuropathy
Screening Instrument
(MNSI) Index

15 items

Symptoms Self-administered

Inspection
Vibration testing
Ankle Reflexes

Exam

24 symptoms

Scorin e
9 >2 clinical

Diabetes Care 1994; 17(11):1281-89.
Diabet Med 2012; 29(7):937-44.

Toronto Clinical Neuropathy
Score (TCNS)

Neuropathy Disability
Score (NDS)

6 item symptom score None

Reflex score (knee, ankle)
Sensory test score (pinprick,
temperature, light touch,
vibration and position sense)

Sensation (vibration,
temperature, pin-prick)
Ankle Reflexes

6-8: Mild neuropathy
9-11: Mod neuropathy
>12: Severe neuropathy

0-2: Mild neuropathy
6-8: Mod neuropathy
9-10: Severe

Diabetes Care 2002; 25(11):2048-52.
Diabetologia 1993;36:150-4.
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Presenter
Presentation Notes
-Certainly there is a long-list of screening instruments used for clinical or research purposes and I have only highlighted 4 of them that both diagnose and stratify the symptom severity 
-MNSI index  combined exam and questionnaire; sensitivity of 51% with a cutoff of >/= 4, specificity of 90% -> in DCCT/EDIC
-Toronto clinical neuropathy score 6 items (foot symptoms plus weakness, ataxia and upper limb symptoms), knee and ankle reflexes – normal reduced or absent; sensory testing including pinprick, temperature, light touch, vibration, and position sense – normal or abnormal



Diabetic Neuropathy Differential

Metabolic Disease Systemic Disease Infectious Disease
« Thyroid » Vasculitis « HIV
» Renal » Paraproteinemia « Hepatitis B
« Amyloidosis « Lyme disease
Inflammatory Disease Nutrition Industrial Agents
« Chronic inflammatory Vitamin B12 deficiency « Acrylamide
demyelinating » Pyridoxine « Organophosphorous
polyradiculoneuropathy L e agents

« Tocopherol

Drugs Heavy Metals Heredity/Genetics
+ Alcohol » Arsenic
= Amiodarone + Mercury

« Chemotherapy
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DPN- Clinical Pearls

People with diabetes may present with other forms of peripheral
neuropathies that may be treatable by specific measures!

A timely referral to a neurologist may be needed only in
atypical cases involving:

« Asymmetrical distribution of symptoms and clinical signs
« Weakness predominance

 Rapid onset and rapid progression of signs such as severe
weakness
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Painful DPN and DPN Quality of Life

Patient reported
Pain outcomes

Neuropathic Pain

DN Quality of life (
Douleur Neuropatique-4 (
(DN4)

Neuropathy NeuroQOL

Short Form McGill Pain (SF-
MPQ-2)

Norfolk
VAS

painDETECT
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Advanced DPN Complications

Diabetic foot ulcers

Foot Problems’ Incidence
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of diabetic patients have
peripheral diabetic neuropathy.*
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DPN - Impact

Loss of sensation, loss of balance, falls, loss of daily
function, pain, ulcers, amputations, death

. . . IVIOTT2NTy
Painful diabetic neuropathy:

a disabling problem for many patients 5-year mortality rates due to diabetes-related amputations are comparable to the
mortality rates of many cancers.®*

Chronic
Pain 100
Walking Medication

ability side effects 75 |3
50 —3 - L3
2 B O BE O BE  BR

Mood Sleep y _
Co-morbidities  Sexual functioning 0 Prostate Breast Hodgkin's ~ Neuropathic  Amputation Colon lschemic  Peripheral Lung Pancreatic
cancer cancer disease uleer caneer uleer arterial disease CANCET cancer

Armstrong et al, IWJ 2007
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OUTLINE

 Discuss management options
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Painful DPN Therapeutic Approaches
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Pharmacological Approach Painful DPN

Number
Drug Class Needed to
Initial Effective Treat*
Pregabalin** | Anticonvulsant S L I o 3.3-7.7
3x daily mg/day
Duloxetine** Antidepressant | 20-30 mg/day SO 3.8-11
mg/day
——————
Gabapentin Anticonvulsant | 199-300 mg, | 1800-3600 3.3-7.2
1-3x daily mg/day
AL Antidepressant 10-25 mg ety 2.1-4.2
Tricyclics daily mg/day

*Based on 30-50% improvement in symptoms

**FDA approved for DPN treatment

Adapted from Pop-Busui et al, Diabetes Care 2017;40:136-154

MICHIGAN MEDICINE
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Presenter
Presentation Notes
-There are a variety of agents used to treat neuropathy, summarized here. This information is based on the ADA position statement on neuropathy, which was compiled from a careful examination of both published and unpublished data on these agents. 
-The two FDA approved agents are pregabalin and duloxetine, found to be effective with numbers needed to treat in the 3-11 range for a 30-50% improvement in symptoms
-Used “off label” commonly with good results are gabapentin and tricyclic antidepressants, again quite efficacious with NNTs in the 3-7 range and are certainly less expensive, which may become important if cost is a concern
-Certainly all of these medications have their side effects but this presents an opportunity for shared decision making between providers and patients on pain control mechanisms taking into account cost, comorbidities



Other
-For pain specific DSPN, pharmacotherapy; unfortunately, historically only 1/3 of patients have 50% of pain relief; many of the drug agents have troublesome side effects
-RCT for tapentadol  very high attrition rate, primary outcome was not well defined; only 1 trial and data not replicated 


D.)omparison of amitriptyline supplemented with pregabalin, pregabalin supplemented with

amitriptyline, and duloxetine supplemented with pregabalin for the treatment of diabetic
peripheral neuropathic pain (OPTION-DM)

130 participants with painful DPN o -

Monotherapy for 6 weeks

/ N\

Nonresponders: Responders (NRS<3)

Mean NRS

« A-P=amitriptyline + pregabalin. + Continued monotherapy
« D-P=duloxetine + pregabalin. 0 2 4 6 8 10 1 14 16
» P-A=pregabalin + amitriptyline. Week

o

75 mg/day amitriptyline —e— Started co/r:k;ination - @ - Monotherapy only . .
120 mg/day duloxetine | - . - - N
600 mg/day pregabalin ' :

Mean NRS

O —T—TTT T T T T T T
0 2 4 6 8 10 12 14 16 0 2 4 6 8 1012 14 16 0 2 4 6 8 10 12 14 16
Week Week Week

The Lancet 2022 400680-690DOI: (10.1016/S0140-6736(22)01472-6) MICHIGAN MEDICINE

UNIVERSITY OF MICHIGAN


Presenter
Presentation Notes
Each pathway had two treatment phases, each with a 2-week initial titration period . During the first treatment phase, participants received monotherapy for 6 weeks. At the week 6 follow-up visit, on the basis of a 7-day average daily pain NRS score, those achieving mild pain (ie, NRS <3) were classed as responders, and those with NRS score higher than 3 were classed as non-responders.14
 Responders continued monotherapy alone, reflecting clinical practice, whereas non-responders started the second drug in combination for an additional 10 weeks. Monotherapy and combination treatment doses were escalated towards the maximum tolerated dose or the target NRS of 3 or lower for satisfactory pain relief, whichever was reached first (appendix p 9). If first-line treatment was stopped due to an adverse reaction, participants were switched to the second-line agent until the end of the pathway. This study design is based on current clinical practice to ensure study outcomes can be readily applicable.Mean daily pain intensity of the treatment pathways (A) and mean daily pain intensity in each treatment pathway comparing participants who started combination therapy with those remaining on monotherapy (B)

Each treatment pathway contained a 6-week monotherapy phase and 10-week combination treatment phase for participants with NRS higher than 3. The introduction of study medications began with a 2-week titration period to achieve maximum tolerated dose. There was a 7-day washout period between treatment pathways. A-P=amitriptyline supplemented with pregabalin. D-P=duloxetine supplemented with pregabalin. NRS=numerical rating scale. P-A=pregabalin supplemented with amitriptyline.



Pharmacological Approach - Limitations

 All trials short duration- most 12 or max 16 weeks
* Large drop-out rates

* Limiting side effects
o Dizziness
o Sedation- drowsiness
o Fatigue
o Dry mouth
o Nausea

o Balance problems/falls
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Topical Options Painful DPN: Capsaicin 8% Patch - FDA Approved

Number of weeks
Baseline 1 2 3 4 5 6 7 8 9 10 11 12

0_ 1 1 1 1 1 1 1
§ 10
«©
£ e
w» ©
g z _20_
§8
;.%:: Mean difference: -6.6 (95% CI, -12.3, - 8) p=0.025
s -30-
=
® Capsaicin 8% patch (n = 186) @ Placebo patch (n = 183)
-40 -

Weeks 2—8 (Primary end point) (95% ClI, -12.3 to -.8; P = .025)

<
<

Y

Weeks 2-12 (95% ClI, -12.9 to -1.2; P=.018)

Weekly 95% Cl N/A -10.4, -13.1, -13,5, -13.6, -12.6, -14.4, -135, 13.2, -13.9, -13.7, -15.3,
23 -4 -8 -1.0 0 -18 -8 -6 -2 11 27

Weekly P value N/A .208 .036 .027 .024 051 .012 .026 .032 .020 .022 .005
Number of patients

Capsaicin 186 186 186 186 186 186 186 186 186 186 186 186 186
Placebo 183 183 183 183 183 183 183 183 183 183 183 183 183

J Pain. 2017 Jan;18(1):42-53. M ‘ MICHIGAN MEDICINE

UNIVERSITY OF MICHIGAN




Painful DPN Therapeutic Approaches

Non

Pharmacological Nutraceutical Pharmacological
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Nutraceuticals for Neuropathic Pain

Nutraceutical | Study (ref.) | tqpfr2p | Daily dose (mg) mm

Benfotiamine BENDIP 16/117  300/600/placebo 6 weeks ~ SYMRIOMS* (PP)  None
BEDIP 8/32 400/placebo 3 weeks Symptlggllr§£_3|gns+ None
. Symptoms+,
Vitamin B12 ~ Didangelosetal.  q/99 1/placebo 1 year Pa%‘ NPT+ None
NCS+
Pain+
Vitamin D Karonova et al. o/e7 40000 IUvégggo IUper 24 weeks SyquBE]%TH None
. Symptoms--
Vitamin E VENUS 300* 400/placebo 1 year Lancm?tlng pain None
Pain+
Acetyl-L- : *
carn|¥|ne Sima et al. 1257 3000/placebo 1 year '\\llggjr None
NCS+
Y- L|n%en,3 Keen et al. 57/51 480/placebo 1 year Signe+ None
acid Won et al. 0/100 320 GLA/600ALA  12weeks SYmptoms.pain  None
Magnesium  de Leeuw et al. 110/0 300/no supplement 5 years DP%8§99+$ symgtloms

J Diabetes Investig 2021; 12: 464—475. M ’ MICHIGAN MEDICINE

UNIVERSITY OF MICHIGAN




Nutraceuticals and Neuropathic Pain -ALA

ALA- metanalysis

—= Favore o-lipoic acid; p < 0.05

TSS —_— /
.

Numbness —_—
NIS —
NIS-LL o
A0 0 10 30 30 4D =0
A%

Figure 3. Meta-Analysis of the T35 and two of its
subcomponents (burning pain, numbness), MIS, and MNI5LL
showing the relative differences between iwv. treatment
with @ -lipoic acdd and placebo after 3 weeks (geometric
means with 95% confidence intervaks).

Data taben fom [

IS Meurapathy imparment some; ME-LL: MIS af the bwer fmie; T55: Tola
.'f'I'I:ItI'I' O

Diabet Med 2004;21:114-21

80 4
Ton
60 ~
50 1
401
301
201
104

%

600 mg 1200 mg 1800 mg

NNT for 50% reduction in the total symptom score
after 5 weeks

Expert Opin. Pharmacother. (2014) 15(18)
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Non-Pharmacological
Approaches

Dietary
Modifications

Exercise/Physical

Activity

Approaches

Electromagnetic
Stimulation

Non Pharmacological

W

Fd

P
~
Pop-Busui et al ADA Clinical Compendia Series, 2022. M ‘ IVI I C H I GAN IVI ED I CI N E
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DIAGNOSIS AND

Algorithm for Treatment of DPN mrer f

PERIPHERAL
NEUROPATHY!

Topical treatment:

= (Capsalcin 8% patch*

Nonpharmacological therapies:

» Health behavior Interventions
* Exerclse
* Reduced sedentary behavior
* Diletary modification

= Energy or nerve stimulation
* High-frequency (10-kHz)
spinal cord stimulation*

PERSON WITH
PAINFUL DPN
Exclude other causes
of neuropathy

Alm for good
and stable
glycemic control

Pharmacological
therapies:

= Anticonvulsants
* Pregabalin®
* Gabapentin

» SNSRI
* Duloxetine*

= Tricyclic
antidepressants

Combination therapy:

= Multiple-drug combination therapy
using the agents listed In this flgure

* Pharmacological + nutraceuticals +
nonpharmacologlical approaches

Pop-Busui et al Diagnosis and treatment of painful peripheral neuropathy; ADA Clinical Compendia Series, 2022.
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Thank you !

American All Research
A Diabetes -
Association.. Participants!
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SPEAK

FOR YOUR

FEET

The launched in May 2022 to help
people who experience PDPN know that they are not alone.

The contest will collect and identify a winning mnemonic to
encourage people experiencing PDPN to ,
,and
to work with their HCPs to identify potential
treatment solutions to speak for their feet!

Already, over 100 mnemonics have been submitted, like
this one:

Stinging pain and electric shocks
Hard to walk or balance

Overnight pain making sleep difficult
Explain symptoms to your doctor
Seek treatment options

There is still time to submit and win! The contest doesn’t end
until October 1st and the

Ofe0

L

or other prizes!

To submit your entry, scan the QR code or visit
nervepainandme.com/contest!




the FOUNDATION for
PERIPHERAL NEUROPATHY*®

Questions?
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Thank You for Watching!

Did you like this webinar? Please take our survey at the end of this webinar.
A recording will be uploaded on our website at
shortly. Stay tuned.

Do you like us? Please consider supporting us so that we can continue to
fulfill our mission of improving the lives of people living with Peripheral
Neuropathy. You can give securely online, via mail or via phone. Every dollar
matters!

Can we help with anything else? Call 847-883-9942 or email
You may also mail inquiries and donations to the Foundation for Peripheral
Neuropathy at 485 E. Half Day Road, Suite 350, Buffalo Grove, lllinois 60089.


http://www.foundationforpn.org/
mailto:info@tffpn.org
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