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N Engl J Med. 1993 Sep 30;329(14):977-86.

…. Even optimal control of blood glucose could not prevent 
complications…

..suggesting that alternative 
treatment strategies are needed.
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Oxidative stress is defined in general as excess formation and/or insufficient removal of highly 
reactive molecules such as reactive oxygen species (ROS) and reactive nitrogen species (RNS)

Excess generation in oxidative stress has pathological consequences  including damage to 
proteins, lipids and DNA.

Jeanette Schultz Johansen, et al. Cardiovascular Diabetology 2005,4:5
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Do we have benefits from antioxidant
supplementation in T2DM? 

The results of the majority of the prospective randomised controlled antioxidant 
clinical trials have failed to demonstrate a significant benefit, in the prevention of 

cardiovascular events, of antioxidant supplementation (vitamins C, E and β-
carotene) in primary patients without clinical evidence of CVD, or in secondary 

patients with clinical evidence of CVD.
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ROLE OF HYPERGLYCEMIA IN DIABETES COMPLICATIONS

Diabetes Care 2017;40:509–517
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VASCULAR INFLAMMATION IN DIABETIC DISEASE

European Heart Journal (2013) 34, 3035–3087
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DIABETES RELATES CELL DEATH TO OXIDATIVE STRESS IN STRONG 
ASSOCIATION TO INFLAMMATION  IN THE BRAIN

María Muriach, et al. Oxidative Medicine and Cellular Longevity Volume 2014

Mild to moderate cognitive impairment, in particular psychomotor slowing
and reduced mental flexibility, not attributable to other causes.
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PATHWAYS OF ACCELERATED MUSCLE LOSS IN TYPE 
2 DIABETES

Rita Rastogi Kalyani et al. Lancet Diabetes Endocrinol. 2014 

In both cross-sectional and longitudinal studies, accelerated loss of
muscle mass and strength is recorded in individuals with diabetes, is
greater with longer diabetes duration or higher HbA1c, and is
attenuated by use of insulin sensitizers.

Diabetes Care 34:2381–2386, 2011

Diabetes Care. 2009; 32:1993– 97 

Persons with diabetes also have greater
declines in functional status and muscle loss
with aging. Kalyani RR, et al. Lancet Diabetes Endocrinol 2014;2:819–829
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A.J.Sinclair, L. Rodriguez-Mañas / Can J Diabetes 40 (2016) 77–83

COMBINED EFFECTS OF AGEING, DIABETES AND SARCOPENIA ON LOWER LIMB 
DYSFUNCTION: MOVING TOWARDS FRAILTY.
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SARCOPENIA AND DIABETES: HYPERGLYCEMIA IS A
RISK FACTOR FOR AGE-ASSOCIATED MUSCLE MASS AND

FUNCTIONAL REDUCTION

Exercise and/or dietary intervention prevent the progress of sarcopenia. Blood 
glucose-lowering therapy might also prevent the progression. 

J Diabetes Investig Vol. 6 No. 6 November 2015

Diapositiva preparata da Giuseppe Paolisso e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



IL TRATTAMENTO DEL PAZIENTE 
DIABETICO ANZIANO NELLE LINEE GUIDA 

INTERNAZIONALI
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TRIALS

MEDICAL RESEARCH AND TREATMENT OF ELDERLY 
PATIENTS

REAL LIFE

 Comorbidities
 Polypharmacy
 Renal impairment
 Frailty

EVIDENCE GAP
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Large and heterogeneous age span
–Young old: 65-74 
–Old: 75-84 
–Old old: >85 
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IS AGE ENOUGH TO DEFINE 
OLDER PATIENTS?
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GERIATRIC  SYNDROMES 

• Urinary incontinence
• Persistent pain
• Cognitive impairment
• Injurious Falls 
• Depression
• PolypharmacyDiapositiva preparata da Giuseppe Paolisso e ceduta alla Società Italiana di Diabetologia. 
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Phenotipic criteria for diagnosis of frailty
THE FRAIL SCALE

Moorhouse P, Rockwood K. J R Coll Physicians Edinb 2012;42:333-340.
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DEFINING FRAILTY 
“A physiologic syndrome characterized by decreased reserve and resistance to 
stressors, resulting from cumulative decline across multiple physiologic systems, 
and causing vulnerability to adverse outcomes” (Fried et al. 2003) 

Or in other words – Vulnerability to adverse outcomes resulting form an interaction 
of physical, socio-economic and co-morbidity factors

•Extreme age and  weight loss
•Fatigue/Inactivity/Poor grip strength 
•Slow gait (TUG Test)

•Impaired cognition/mood 
•Polypharmacy especially sedative use 
•Multiple chronic diseases

Physical Predictors of Frailty 

Co-Morbidity Predictors of Frailty 
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THE CARE OF OLDER ADULTS WITH DIABETES IS
COMPLICATED BY THEIR CLINICAL AND 

FUNCTIONAL HETEROGENEITY

KirkmanMS, Briscoe VJ, Clark N, et al. Diabetes in older adults. Diabetes Care 2012;35:2650–2664
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Category 1: FUNCTIONAL 
INDEPENDENT

Category 2: FUNCTIONAL 
DEPENDENT

Category 3: END OF LIFE CARE

SUBCATEGORY A: FRAIL

SUBCATEGORY B: COGNITIVE

Frailty is characterized by a combination of
significant fatigue, recent weight loss, severe
restriction in mobility and strength, increased
propensity to falls, and increased risk of
institutionalization. A recognized condition and
accounts for up to 25% of older people with
diabetes.

Individuals in this sub-category have a degree
of cognitive impairment that has led to
significant memory problems, a degree of
disorientation, or a change in personality, and
who now are unable to self-care.

IDF Global Guideline for Managing Older People with Type 2 Diabe
International Diabetes Federation, 2013
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GENERAL GLYCAEMIC TARGETS ACCORDING TO 
FUNCTIONAL CATEGORY

IDF Global Guideline for Managing Older People with Type 2 Diabe
International Diabetes Federation, 2013
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Inzucchi SE, Bergenstal RM, Buse JB, et al.Diabetes Care 2015;38:140–149
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OBIETTIVI  NEI  
DIABETICI ANZIANI 

AMD-SID - Standard italiani per la cura del diabete mellito 2016 
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RISCHIO CARDIOVASCOLARE

AMD-SID - Standard italiani per la cura del diabete mellito 2016 
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AMD-SID - Standard italiani per la cura del diabete mellito 2016 

VALUTAZIONE
NUTRIZIONALE
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DIABETES CARE FOR OLDER ADULTS
GENERAL RECOMMENDATIONS

1) SIMPLIFY DRUG REGIMENS AND INVOLVE CAREGIVERS IN ALL ASPECTS OF
CARE.

Avoid hypoglycemia
 Screen for and manage by adjusting glycemic targets and pharmacologic interventions

Functional and cognitively intact older adults with long life expectancy
 Provide diabetes care with goals similar to those for younger adults

Glycemic goals may be relaxed based in selected individuals
 But avoid hyperglycemia leading to symptoms or risk of acute hyperglycemic complications

Individualize screening for diabetes complications
 Pay close attention to complications leading to functional impairment

Annual screening for cognitive impairment
 People who screen positive should receive diagnostic assessment as appropiate

American Diabetes Association. Standards of medical care in diabetes—2017.
Diabetes Care. 2017
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DIABETES CARE FOR OLDER ADULTS

2) TREAT OTHER CARDIOVASCULAR RISK FACTORS

 Treatment of hypertension to individualized target is indicated in most older

adults.

 Lipid-lowering and aspirin therapy may benefit those with life expectancy at
least equal to the time frame of primary and secondary prevention trials.

American Diabetes Association. Standards of medical care in diabetes—2017.
Diabetes Care. 2017
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Diabetes Care 2017;40:476–484 | DOI: 10.2337/dc16-0815

CURRENT RECOMMENDATIONS FOR CONTROL OF BLOOD 
GLUCOSE, BP, LIPIDS, AND ASPIRIN IN OLDER ADULTS 

WITH DIABETES GROUPED BY HEALTH STATUS
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IDF Global Guideline for Managing Older People with Type 2 Diabetes -2013

GUIDELINE FOR MANAGING OLDER PEOPLE WITH TYPE 2 DIABETES
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Diabetes Care 2017;40:476–484

HOW TO SELECT ANTIDIABETIC THERAPIES CONSIDERING 
THE CHARACTERISTICS OF OLDER ADULTS ?
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FREQUENCY OF SEVERE HYPOGLYCEMIA 
WITH ANTIHYPERGLYCEMIC AGENTS

Percentage of Patients Treated in 1 Year

3%

4%

5%

0

1%

2%

6% Mixtures, rapid-acting, basal-bolus

Insulin

Basal

Sulfonylureas

Glinides

DPP-4 inhibitors, GLP-1 receptor agonists, 
Metformin, TZDs, SGLT2 inhibitors

Adapted from Moghissi E et al, Endocr Pract 2013, 19:526-535

Rates of hypoglycemia vary in different reports. In general, rates are lower in clinical trials compared
to use in general clinical settings (% of patients treated for 1 year are shown). 
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Estimated Rates of Emergency 
Hospitalizations for Adverse Drug Events in 

Older U.S. Adults, 2007–2009.

MEDICATION MOST  COMMONLY ASSOCIATED WITH 
EMERGENCY HOSPITALISATION 

N Engl J Med. 2011 Nov 24;365(21):2002-12. 

95%  of all endocrine emergency hospitalisation in people>65 years are caused by
hypoglicemia
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OLDER PATIENTS HAVE LESS PERCEPTION OF HYPOGLYCEMIA

Bremer JP et al. Diabetes Care. 2009; 32 (8):1513-17
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FACTORS CONTRIBUTING TO INPATIENT 
HYPOGLYCEMIA IN OLDER ADULTS WITH 

DIABETES:
 Medications: insulin, sulfonylureas, glinides, quinolones

 Intensive glycemic control

 Inappropriate insulin dosing and medication errors

 Poor coordination of insulin administration and food delivery

 Interruption of enteral nutrition or parenteral nutrition infusion

 Hypoglycemia unawareness

 Renal insufficiency

 Liver failure

 Severe illness, sepsis

 Dementia

 Frailty

 Medical and surgical procedures
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HYPOGLYCAEMIA , ACCIDENT AND FALL RELATED FRACTURES  RISK IN 
PEOPLE WITH TYPE 2 DIABETES MELLITUS 

Diabetes, Obesity and Metabolism 15: 335–341, 2013

Diabetes, Obesity and Metabolism 14: 634–643, 2012

PROBABILITY OF FALL RELATED FRACTURES IN THE EVALUATION PERIOD
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CARDIOVASCULAR OUTCOME STUDIES IN OLDER 
ADULTS WITH DIABETES

Diabetes Care 2017;40:476–484
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IF CHOOSING TO USE INSULIN …

• Clock drawing test can be used to predict who
is likely to have problems with insulin therapy.

• “Write numbers on the blank clock face and draw hands
on the clock to show 10 minutes past 11 o’clock”.

Trimble LA et al. Can J Diabetes 2005;29(2):102-104.
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TREATMENT GOALS FOR PATIENTS LIVING IN
DIFFERENT SETTINGS

Diabetes Care 2016;39:308–318
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Diabetes Care 2016;39:308–318

The risk of hypoglycemia is the most important factor in determining
glycemic goals due to the catastrophic consequences in this population.

B

Liberal diet plans have been associated with improvement in food and
beverage intake in this population. To avoid dehydration and unintentional
weight loss, restrictive therapeutic diets should be
minimized

B

Sole use of sliding scale insulin (SSI) should be avoided. C

Physical activity and exercise (rehabilitation) are important in all patients 
and should depend on the current level of the patient’s functional 
abilities.

C

Simplified treatment regimens are preferred. E
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TYPE 2 DIABETICS
RECRUTED

SCREENED
PATIENTS

NURSING HOMES

REGIONS
(IT)
Abruzzo
Campania
Lazio
Lombardia
Marche
Piemonte
Puglia
Sicilia
Veneto

DIMORA STUDY  (Diabete Mellito in RSA- NURSING HOME)
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SEVERE HYPOGLYCEMIA IS ASSOCIATED WITH ANTIDIABETIC ORAL TREATMENT 
COMPARED WITH INSULIN ANALOGS IN NURSING HOME PATIENTS WITH TYPE 2 

DIABETES AND DEMENTIA                                       

JAMDA 16 (2015) 349.e7e349.e12

Logistic Regression Models With ORs and 95% CIs for Severe Hypoglycemia as the Dependent Variable According to 
Specific Antidiabetic Treatment in Nursing Home Patients  With Dementia

*Including premixed insulin. All covariates were entered separately in the unadjusted models.
Adjusted for site, gender, BMI, HbA1c, ADL impairments, length of stay, and number of comorbidities

Results From The DIMORA Study
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DIABETES CARE FOR OLDER ADULTS WITH 
NEUROCOGNITIVE IMPAIRMENT

• Diabetes increases the incidence of all-cause dementia,
Alzheimer disease, and vascular dementia when compared
with rates in people with normal glucose tolerance.

• Individuals aged ≥65 with diabetes are a high-priority
population for depression screening and treatment.

• Older adults with diabetes are at higher risk of
institutionalization.

Older adults with diabetes should be carefully screened and
monitored for cognitive impairment. Kirkman Diabetes Care 2012 ;35: 2650-2664

MMSE  - MOCA  - ADL  - IADL  - GDS 

Diabetes Care 2016;39 S81–S85

Xu WL, et al. Diabetologia 2009;52:1031–1039

Roberts RO et al. Neurology 2014;82:1132-1141

Diabetes Care 2016;39 S81–S85

Diapositiva preparata da Giuseppe Paolisso e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



VULNERABLE PATIENTS AT THE END OF LIFE

For patient at the end of life most agents for type 2 diabetes may
be removed. Oral agents as first line, followed by a simplified
insulin regimen. Diabetes Care 2016;39:S81–S85

A patient has the right to refuse testing and treatment, whereas providers
may consider withdrawing treatment and limiting diagnostic testing,
including a reduction in the frequency of finger-stick testing.

Palliat Med 2006;20:197–203

Pain is an important component of end-of-life management. Pain could be
related to diabetes complications and comorbidities, such as peripheral
neuropathy, depression, falls, trauma, skin tears, and periodontal disease,
and should be well managed.

J Am Geriatr Soc 2009;57:1331–1346
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HOW TO 
ACHIEVE AN 

OPTIMAL 
MANAGEMENT 

OF OLDER ADLTS 
WITH DIABETES

Avoid
hypoglycemia

Improve quality of 
life FUNCTION

Avoid symptoms
of hyperglycemia

Avoid Adverse
Drug Reactions

Prevent
cardiovascular risk

Prevent undesired
weight loss due to 
inappropriate diets

Prevent vascular
complications

COMPREHENSIVE BIOPSYCHOSOCIAL ASSESSMENT 

INDIVIDUALIZED AIMS OF TREATMENT 

Take home messages
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GRAZIE PER L’ATTENZIONE
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Diabetes Care 2016;39:308–318
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