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Complications and Co-morbidities of Diabetes
• Macrovascular Complications

• Heart disease, peripheral arterial, CHF, and stroke

• Microvascular Complications
• Retinopathy: Blindness, eye problems
• Nephropathy: CKD and ESRD

• Neuropathy

• Foot Disease
• Ulcers and Amputations

• Co-morbid conditions
• Hypertension; hyperlipidemia; obesity

National Diabetes Information Clearinghouse. National Diabetes Statistics, 2014. Available at: 
http://diabetes.niddk.nih.gov/dm/pubs/statistics/



Trends in age-standardized rates of diabetes-related 
complications among U.S. adults with diabetes, 1990-2010

Gregg et al. N Engl J Med 370: 1514—1523, 2014
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A Decade of Dramatic Reduction in 
Rates of ESRD

• End Stage Renal Disease (ESRD) in AI/AN 
persons with diabetes has been reduced by 
over 40%.

• This reduction is greater than that achieved 
in any other racial group.

• The average medical costs of one year of 
care of a patient on dialysis in 2011 dollars 
was $88,000.

• Savings to Medicare, IHS and other payers 
are thus measured in $millions, freeing up 
resources for other pressing health needs.



Reduction of Diabetes ESRD in AI/AN:
Addressing Multiple Factors  

• Blood Pressure Control
• Average BP: 132/76 mmHg in 2016

• Blood Sugar Control
• Mean A1c level decreased by 10% between 1996-2016

• Use of Renin Angiotensin System Inhibitors
• 76% of patients prescribed medications in 2014
• 36% higher than in NHANES cohort (2009-2014)

• Increase Screening for diabetes nephropathy 
• 62% of patients over the age of 65 yrs had UACR test in 2015
• Compared with 40% among Medicare patients with diabetes in 2013

IHS, Division of Diabetes Treatment and Prevention 



Improvement in DM Retinopathy among AI/AN:
JVN Program Data

• IHS Joslin Vision Network Teleophthalmology Program (JVN)
• Established in 2000
• Exemplary telemedicaine program

• Retrospective data analysis of 54,000 A1/AN people with 
diabetes who participated in the JVN program 2011-2016

• Compare with studies done in the 1980s and 1990s, the 
prevalence of diabetic retinopathy decreased by over 50%

IHS, Division of Diabetes Treatment and Prevention 



Bursell S-E, et al. Prevalenc of diabeteic retinopathy and diabetic macular edema in a primary care-
based teleophthalmology program for AI and AN. PLoS One. https//doi.org/10.1371/journal.pone.0198551





• About 40% prevalence of retinopathy among all patients
• Approximately 20% of patients have retinopathy at DM 

diagnosis
• Diabetes is leading cause of new cases of blindness among 

adults ages 20–74 years; 12 – 24 K new case/yr
• 655,000 (4.4% of those with diabetes) had advanced diabetic 

retinopathy that could lead to severe vision loss 
• 1.5%/year of patients with DM need Laser treatment

Complications of Diabetes:
Retinopathy

National Diabetes Information Clearinghouse. National Diabetes Statistics, 2014. Available at: 
http://diabetes.niddk.nih.gov/dm/pubs/statistics/



Diabetic Retinopathy



Diabetic Retinopathy: Clinical Consequence

Scheme and Photos courtesy of Dr. Dawn Clary, Director JVN Tele-ophthalmology Program







• Diabetic Retinopathy is PREVENTABLE by adhering 
to accepted standards of care and established best 
practices

⁻ Identify all patients with diabetes
⁻ Control for confounding factors and co-morbidities
⁻ Assess level of retinopathy year
⁻ Provide timely treatment

Complications of Diabetes:
Retinopathy

National Diabetes Information Clearinghouse. National Diabetes Statistics, 2014. Available at: 
http://diabetes.niddk.nih.gov/dm/pubs/statistics/



50 yo man with DM type 1 presented 
with ABRUPT and PAINLESS left eye 
droop and diplopia. Slight orbital for 
days prior to onset

Examination showed pupils equal and 
reactive to light.  



Cuirass Distribution 
Complications of Diabetes: Neuropathy







• Diabetic Peripheral Neuropathy:  Patient with type 1 diabetes, 
duration > 5 yrs and all type 2 patients should be annually assessed. 
Primary complaints are discomfort or pain or loss of sensations

• Diabetic Autonomic Neuropathy: elicited through H and P
• Gastrointestinal Neuropathies: suspected in individuals with erratic 

glycemic controls or GI symptoms without other causes
• Genitourinary Disturbances: symptoms of sexual and bladder 

dysfunction



• Improve Glycemic Control
• Neuropathic Pain:  Pregabalin (anti-convulsant) and duloxetine (selective 

norEpi and serotonin reuptake inhibitor) and tapentadol (opioid analgesic) are 
FDA approved medications. Tricyclic antidepressants, venlafaxine, 
carbamazepine, tramadol, and topical capsaicin are effective but not approved 
for DPN pain.

• Orthostatic Hypotension: difficult to treat; compressive garments, or 
midodrine and droxidopa are approved by the FDA

• Gastroparesis: dietary changes (small meals, reduce dietary fat and fiber), 
avoid certain medications, metocloprpamide approved by FDA (5 days only)

• Genitourinary Disturbances: erectile dysfunction – PDE-5 in





Early recognition and management is important because:

1. Diabetic neuropathy (DN) is a diagnosis of exclusion. 

2. Numerous treatment options exist.

3. Up to 50% of diabetic peripheral neuropathy (DPN) may be 
asymptomatic. 

4. Recognition & treatment may improve symptoms, reduce 
sequelae, and improve quality of life. 

Neuropathy: Overview

Microvascular Complications and Foot Care: 
Standards of Medical Care in Diabetes - 2018. Diabetes Care 2018; 41 (Suppl. 1): S105-S118



Screening:
• All patients should be assessed for DPN starting at diagnosis for T2DM and 5 

years after diagnosis of T1DM and at least annually thereafter. B
• Assessment for distal symmetric polyneuropathy should include a careful history 

and assessment of either temperature or pinprick sensation (small-fiber function) 
and vibration sensation using a 128-Hz tuning fork (for large-fiber function). All 
patients should have annual 10-g monofilament testing to identify feet at risk for 
ulceration and amputation. B

• Symptoms and signs of autonomic neuropathy should be assessed in patients 
with microvascular complications. E

Neuropathy: Recommendations

Microvascular Complications and Foot Care: 
Standards of Medical Care in Diabetes - 2018. Diabetes Care 2018; 41 (Suppl. 1): S105-S118



Treatment:
• Optimize glucose control to prevent or delay the development of 

neuropathy in patients with T1DM A and to slow the progression in 
patients with T2DM. B

• Assess and treat patients to reduce pain related to DPN B and symptoms of 
autonomic neuropathy and to improve quality of life. E

• Either pregabalin or duloxetine are recommended as initial pharmacologic 
treatments for neuropathic pain in diabetes. A

Neuropathy: Recommendations (2)

Microvascular Complications and Foot Care: 
Standards of Medical Care in Diabetes - 2018. Diabetes Care 2018; 41 (Suppl. 1): S105-S118



Diabetic Retinopathy and Neuropathy: 
Summary



Thank you for your attention.

Questions or Comments?
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