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• Diabetic peripheral neuropathy: What is it and how prevalent is it?
• Clinical impact: Individual and societal impact – what one can’t feel can hurt
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Diabetic Neuropathies-Broad Spectrum

Adapted from Pop-Busui R, et al. Diabetes Care. 2017;40:136-154.
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Diabetes Global Epidemiology 2022

International Diabetes Federation. IDF Diabetes Atlas. 10th ed. International Diabetes Federation; 2021.



 

Evidence from Large Cohorts of People with Diabetes 
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Type 1 Diabetes Type 2 Diabetes

Up to 30% after 
>25 years of diabetes

Up to 50% after 10 
years of T2D

DPN DPN

Up to 40% after 
>25 years of diabetes Up to 60% after 

15 years of T2D

Magnitude of the Problem: Prevalence of Neuropathy in 
Diabetes

Autonomic Neuropathy Autonomic Neuropathy

> 30,000 T2D > 10,000 T1D 

Pop-Busui R, et al. Diabetes Care, 2017;40(1):136-154. Braffet, et al. Diabetes Care. 2020;69:1000-1010. Mizokami-Stout, et al, Diabetes 
Care. 2020:43(4):806-812. Mather, et al. Diabetes Res Clin Pract. 2020;165:108235. Anderson, et al. Diabetes Care. 2018;41(12):2586-
2594. Ang L, et al. J Diabetes Complications. 2022;36(11):108334.



DPN and CAN Are Prevalent in Youth 

Pop-Busui R, et al. Diabetes Care. 2017;40(1):136-154. Dabelea D, et al. JAMA. 2017;317(8):825-835.

High prevalence rates in youth with T1D and T2D

DPN: MNSI

CAN: Deep breathing, 
HRV

Up to 20%  



• Diabetic peripheral neuropathy: What is it and how prevalent is it?
• Clinical impact: Individual and societal impact – what one can’t feel can hurt
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Large Myelinated Fibers and Clinical Care Impact

Pop-Busui R, et al. Diabetes Care. 2017;40(1):136-154.
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What One Can’t Feel Can Hurt!

• Individuals with DPN have an 
increased risk of falling due to 
poor balance and function

• Assessments of postural 
stability, gait, and other  
functional should be included in 
an effective fall prevention 
program in individuals with DPN 
population



Advanced DPN Complications  
Diabetic foot ulcers



D-Foot International. Accessed November 29, 2022. https://d-foot.org/diabetic-foot/diabetic-foot-facts.



DPN – Can Hurt Badly

Amputations, death

10,000 T2D ACCORD

Calles-Escandón J, et al. Diabetes Care. 2010;33(4):721-7.



Small Fibers and Clinical Care Impact  
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Pop-Busui R, et al. Diabetes Care. 2017;40(1):136-154.



Painful DPN: 36%, p=0.0130

Neuropathic pain: 57%, p=0.0481

Painful DPN is Prevalent

28% on pain meds

Neuropathic pain
Q2: “Do you ever 
have any burning 
pain in your legs 
and/or feet?”
Q6: “Does it hurt 
when the bed covers 
touch your skin?”

Painful DPN Is Prevalent

Braffet, et al. Presented at: NEUROdiab EASD; September 15-18, 2022; Bergen, Norway.



What One Can’t Feel Can Hurt – Painful DPN
Patient reported 

outcomes – Quality 
of Life 



NeuPSIG recommendations

Painful DPN – A Serious Challenge 



Drug Drug Class
Dose Number Needed 

to Treat*
Initial Effective

Pregabalin** Anticonvulsant 25-75 mg,
1-3x daily

300-600
mg/day 3.3-7.7

Duloxetine** Antidepressant 20-30 mg/day 60-120 
mg/day 3.8-11

Gabapentin Anticonvulsant 100-300 mg, 
1-3x daily

1800-3600 
mg/day 3.3-7.2

Amitryptyline/
Tricyclics Antidepressant 10-25 mg daily 25-100

mg/day 2.1-4.2

Painful DPN – A Serious Challenge 

Adapted from Pop-Busui R, et al. Diabetes Care. 2017;40(1):136-154.



Opioid Use for Neuropathy Pain Is Increasing

Callaghan BC, et al. Pain. 2019;160(3):592-599.



Opioid-Related Death:
A New Health Care Challenge and Burden

• Up to 28-33% of patients receive an opioid 
as a first-line agent for painful DPN

Patil PR, et al. Clin J Pain. 2015;31(5):414-24. Hoffman EM, et al. JAMA Neurology. 2017;74(7):773-79. Khaja M, et al. 
Am J Case Reports. 2017;18:817-821.



Prescription of Opioids and Mortality in Patients with 
Chronic Non-cancer Pain

Ray WA, et al. JAMA. 2016;315(22):2415-23.



Opiate Use and Mortality Among People 
With and without Diabetes 

50 045 people—aged 40–75, 28 811 women, 8487 opiate users, 3548 diabetic patients—were followed during a 
median of 11.1 years, with over 99% success follow-up

Nalini M, et al. Int J Epidemiol. 2021;50(1):314-324.



Population-based cohort 2006-2016

Opioid Therapy, Adverse Outcomes, and Mortality
Among Patients with Polyneuropathy

Hoffman EM, et al. JAMA Neurol. 2017;74(7):773-779.



Algorithm for Treatment of Pain in DPN

Pop-Busui R, et al. Diagnosis and Treatment of Painful Diabetic Peripheral Neuropathy. American Diabetes 
Association; 2022.



Summary:
What You Can’t Feel Can Hurt You

• The DPN associated nerve damage and loss lead to
– Loss of sensation
– Loss of balance 
– Loss of daily function
– Increased risk for falls and fractures
– Ulcers, amputations
– Severe neuropathic pain

• Polypharmacy, costs, side effects, dependance
• Anxiety, depression, lack of sleep

– Death



Thank you!

https://medicine.umich.edu/dept/intmed/divisions/metabolism-endocrinology-diabetes/research/clinical-research/program-clinical-research-diabetes-care-complications

Research Participants!
All collaborators: Michigan and worldwide!



Debate: 
Diabetic 

Peripheral 
Neuropathy 

What You 
Can't Feel 

Can Hurt You

• Nothing to debate here, 
right?... • Is our neuropathy 

messaging working? 
• Screening tool – why are 

we not using? 
• Are we considering  

social determinants of 
health in our neuropathy 
work up, treatment plans 
and future discoveries for 
neuropathy? 

Dr Crystal Holmes 



Neuropathy 
Messaging 

Are we asking the right 
questions & giving the correct 
feedback to patients? 





Michigan Neuropathy Screening Instrument

Why is not used in clinical 
care ?



Debate & dialogue: 
Social determinants of 
health & diabetic 
neuropathy
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Mizokami-Stout K, et al. Diabetes Care. 2020:43(4):806-812. Jeyam A, et al. Diabetes Care. 2020;43:734-742.

Non-Traditional Risk Factors DPN : Social 
Determinants of Health 

Individuals who lived in 
more deprived areas had 
significantly higher odds of 
having DPN than those 
living in less deprived areas:  
OR 2.61 [95% CI 2.21–3.08]-
adjusted for age, sex, and 
diabetes duration, 

Multiple adjustments this 
association remained :
OR 2.17 [95% CI 1.78–2.65]

T1D Exchange Cohort 

Scottish Cohort

>25,000 T1D 

>100,000 T1D 



Predictors of amputation in people with DFUs

• Low SEP (HR 5.13; p = 0.018), 
• Male sex (hazard ratio [HR], 

2.41; p < 0.01),
• Circulatory complications (HR 

2.14; p = 0.020 
• Ophthalmopathy (HR, 

1.89; p = 0.028), 

Ha JH, et al. BMC Public Health. 2021;21(1):1395.

Socioeconomic position (SEP) is strongly associated with DFU outcomes

Predictors of Mortality in people with DFUs
• Low SEP (HR 2.65; p< 0.01)
• Circulatory complications (HR: 1.74; p<0.01
• Older age  (HR: 1.06)



Thank You to my Team



Thank You
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