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Diabetes Epidemic

• 95% of diabetes cases in 
the US are associated with 
Type 2 diabetes (NIDDM)

• 5% associated with Type 1 
DM (IDDM) – 85% living 
as adults



Urinary Dysfunction
• LUTS
• Incontinence
• UTIs

Sexual Dysfunction
• ED
• FSD

Diabetes and Urological Disorders



Objectives of UroEDIC

• Assemble a multidisciplinary team: urology, epidemiology, 
psychiatry, diabetes medicine, neuropathy, genetics
• Determine burden of urological complications of diabetes 
• Develop risk factor models for specific urologic complications
• Understand the impact of these conditions on quality of life

• Provide information of importance to health care providers, 
patients and families about traditionally embarrassing health 
problems



UroEDIC

UroEDIC
2003, 2010-current

Ancillary study to 
examine burden, 
onset and risk 
factors of urologic 
complications in T1 
diabetes

The Diabetes Control and 
Complications Trial (DCCT)
• multicenter, randomized clinical 

trial to compare intensive with 
conventional diabetes therapy on 
on early vascular and neurologic 
complications (1983-1993)

Epidemiology of Diabetes 
Interventions and Complications 
(EDIC) 
• Observational study of the DCCT 

cohort to examine long term 
impact of initial randomization 
and subsequent glycemic control 
(1994-present)



DCCT, EDIC, UroEDIC Timeline

DCCT 
Baseline
N=761 men

N=680 women

UroEDIC I
N=591 men

N=550 women

1983

EDIC 
30 Years

DCCT
10 Years

1993 1994 2003 2010               2016 2021

UroEDIC II
N=644 men

N=580 women
DCCT 

Closeout
N=746 men

N=676 women

EDIC 
Baseline
N=741 men

N=675 women

EDIC Year 10 EDIC Years 17-22

UROEDIC I Baseline (EDIC Year 10)
• Understand the Burden of Urologic 

Complications in T1DM

UROEDIC II Follow-up (EDIC Years 17-current)
• Incidence, Progression, Risk factors
• Effects of hormonal status and prostate growth 
• Quality of Life

EDIC Protocol 
included UroEDIC



Urological Disorders in UroEDIC

Respondents Prevalence
N (%) %

Women 508
LUTS 506 (99) 22
FSD 297 (58) 42
UI 493 (97) 31

Men 551
LUTS 550 (99) 24
ED 525 (95) 45
Low desire 506 (92) 40



Glycemic control and Erectile Dysfunction

• HbA1c at trial baseline 
associated with 36% 
increased odds of ED 
onset 20 years later

• Early glycemic control 
important for future risk of 
ED - “Metabolic memory”



Glycemic control and Urinary Dysfunction

21% increase in UTI count per HbA1c% increase 
contemporaneously - glucotoxic event

41% increase in odds of UI per HbA1c% increase over 
the long term - sustained glycemic control

Urinary Incontinence Urinary Tract Infections



Not all about glycemic control

Erectile Dysfunction



Autonomic neuropathy

Urinary Incontinence in Women Erectile Dysfunction / LUTS in Men



Longitudinal ED and UI Phenotypes

Intermittent Phenotype:
• Traditional Risk Factors
(BMI, hysterectomy)
• HbA1c

Persistent Phenotype:
• Autonomic Dysfunction



Urologic Complications and Quality of Life

• Odds of poor QOL 
defined by lowest 
quartile of QOL scores

• Effect of ED/UI on poor 
QOL higher than those 
observed for other 
complications

• Participants significantly 
impacted by urologic 
disorders



Impact



ENDOTYPES
(biological mechanisms)

PHENOTYPES
(clinical expression)

Multilevel biological 
networks

EXPOSOME GENOME

Adapted from Agusti et al, Lancet. 2017

BiomarkersEndothelium

Neurogenic

DNA methylation

RNASeq

InflammasomeMyopathic

Systems Biology Approach

Adapted from Agusti et al, Lancet. 2017

Epithelium/
Endothelium

Can we do a better job of 
identifying high risk 
individuals and can we 
prevent/treat them?
• Comprehensive study of 

natural history 

• Validate subphenotypes

• Understand mechanisms
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