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Lack of Evidenced-Based Practice in Treating Older 
People with Diabetes   

A cause for concern? 

• No large scale intervention 
studies in older people which 
focus on vascular outcomes: 
most treatments have been evaluated 
only in trials in patients aged <65 
years, and trials in older populations 
are scarce 

• Extrapolated evidence of 
benefit for glucose-lowering 
only – UKPDS data; Steno-2 

• No evidence to support 
glucose-lowering   in residents 
(patients) of nursing homes 

• No longer term studies in 
DPP4-inhibitors , GLP-1 
agonists or SGTL2 inhibitors  
in frail older subjects 



How should we describe Diabetes Mellitus in Ageing Individuals? 

CHARACTERISTICS 
• Metabolic disorder of high 

prevalence in older people 

• Frequent delays in treatment 
and inequality of care 

• Common in Institutional 
settings 

• Model of Disability 

• Independent risk factor for 
FRAILTY 

• Complex illness! 

 

 

STATE OF VULNERABILITY 
Due to? 

• High rates of emergency 
hospitalisation 

• Extreme vulnerability to 
hypoglycaemia 

• Amputation and visual loss 

• Falls 

• Cognitive Impairment 

• Suboptimal end of life 
diabetes care 

• Poor prescribing practices 

 



Curr Geri Rep (2017) 6:175–186 

CURRENT PROFESSIONAL SOCIETY GUIDELINES FOR GLYCEMIC 
CONTROL IN OLDER ADULTS WITH DIABETES 





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 



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 



P = 0,16 
P = 0,04 

Il trattamento intensivo del diabete aumenta il rischio di morte nei pazienti con 

aumentato rischio cardiovascolare.  

HbA1c < 6.0%  7.0%<HbA1c < 7.9%  



TRIALS 

MEDICAL RESEARCH AND 
TREATMENT OF ELDERLY PATIENTS 

  REAL LIFE 

 Comorbidities 
 Polypharmacy 
 Renal impairment 
 Geriatric Syndrome 
 Frailty 

EVIDENCE GAP 



CARDIOVASCULAR OUTCOMES FOR DIABETES MEDICATIONS IN 
THOSE WITH DIABETES AND DIFFERENCES BY AGE 

Curr Geri Rep (2017) 6:175–186 



HOW TO SELECT ANTIDIABETIC THERAPIES CONSIDERING 
THE CHARACTERISTICS OF OLDER ADULTS ?  



RISKS AND BENEFITS OF DRUGS 



BLOOD GLUCOSE TREATMENT ALGORITHM FOR 
OLDER PEOPLE WITH DIABETES 

International Diabetes Federation, 2013 



 Metformin has pleotropic effects 
targeting multiple age-related 
mechanisms.  

 Cellular and animal studies have 
found that metformin decreases 
inflammatory markers, NF-κB, 
ROS and mTOR pathways, thus 
decreasing DNA damage. 

 Reduces ceramide-dependent 
damage in myoblasts.  

 Human observational studies 
have shown that metformin 
decreases the risk of CVD, 
cancer, depression and frailty.  

 A pilot study found that 
metformin may reduce MCI. 



N= 14,351 
Patients ≥ 75 years old = 2,004 (14%) 
Patients ≥ 80 years old = 582 (4%) 
Duration: ~ 3 years median follow-up 

M. Angelyn Bethel et al, Diabetes Care 2016 



HbA1c OVER TIME IN OLDER VS YOUNGER COHORTS 
 n= 14.336 

M. Angelyn Bethel et al, Diabetes Care 2016 

HbA1c OVER TIME SITAGLIPTIN VS. PLACEBO 
 IN THE OLDER COHORT  n= 2.001  

-0,4% 



M. Angelyn Bethel et al, Diabetes Care 2016 

In a large group of older participants with well-controlled diabetes, 
Sitagliptin did not increase the risk of serious hypoglycemia and was neutral 
with respect to cardiovascular outcomes over 3 years of follow-up. 



W David Strain, ET AL Lancet 2013; 382: 409–16 

N= 278  (1:1) 
HbA1c ≥ 7% to ≤ 10 
Drug naive or OADs 
FRAILTY STATUS 
Duration: 24 weeks 

Adapted from Fried LP, et al.  J Gerontol A Biol Sci Med Sci 2001; 56A: M146–56. 

Positive for frailty phenotype: > 3 criteria present. 
Intermediate or prefrail: 1 or 2 criteria present.  

FRAILTY CRITERIA (2001) 



W David Strain, ET AL Lancet 2013; 382: 409–16 

- 0,9% 

-0.3% 

During the course of this study, patients 
given vildagliptin also achieved clinically relevant 

reductions in HbA1c (–0·9%) and FPG. 

N= 278  (1:1) 
HbA1c ≥ 7% to ≤ 10 
Drug naive or OADs 
FRAILTY STATUS 
Duration: 24 weeks 



Anthony H Barnett et al Lancet 2013; 382: 1413–23 

N= 241  (2:1) 
HbA1c ≥ 7% 
OADs or basal insulin 
CHARLSON COMORBIDITY SCORE ~ 5.1 
Duration: 24 weeks 

Charlson ME, et al. J Chronic Dis 1987;40:373-83  



- 0,61% 

 +0,04% 

Anthony H Barnett et al Lancet 2013; 382: 1413–23 

Linagliptin added to existing glucose-lowering drugs was well 
tolerated, weight neutral, and improved glycaemic control. 

HYPOGLYCAEMIA IN THE TREATED  
SET OF PATIENTS 



Tianpeng Zheng et al. Diabetes Care 2016 

N= 1,160  
type 2 diabetes ≥60 yrs 
Long-term residence 
HbA1c 
IL-6 
Nitrotyrosine 
8-ISO-PGF2a 
MOCA TEST 

 
  
 

The odds ratio for MCI were higher 
with increasing DPP4 Quartiles (after 
adjustments for potenzial 
confounders).   



ADJUSTED ORS FOR MCI ACCORDING TO THE QUARTILES OF DPP4 ACTIVITY AND HbA1c 

Adjusted for potenzial confounders  
(age, sex, BMI, current smoking, habitual alcohol 
consumption, leisure-time physical activity, education 
level, annual income, diabetes therapy, statin use, NSAID 
use, duration of diabetes, diabetic nephropathy, 
cardiovascular disease, SBP, TG, and HDL-C) 

Tianpeng Zheng et al. Diabetes Care 2016 

1) Increased plasma DPP4 activities were negatively associated with 
MoCA score and positively associated with MCI in elderly patients with type 2 diabetes;  
2) such association was paralleled by an increase in inflammation and oxidative stress in 

peripheral circulation; 
 3) higher levels of HbA were not associated with an increased risk of MCI. 

THIS SPECULATION REMAINS TO BE CLARIFIED BY FURTHER RESEARCH  



M.R. Rizzo et al.  JAMDA (2016) 1-6 

N= 80  
≥65 years 
HbA1c ≤ 8% 
Drugs: DPP4-I or Sulfonylureas for at least 24 months before enrollment were analyzed.  

The DPP4-I Group showed lower levels of the 
inflammatory parameters compared with the 

sulfonylureas group. 



Alfonso J. Cruz-Jentoft et al. Age Ageing. 2010 Jul; 39(4): 412–423 

FFM: fat-free mass; FM: fat mass; SMM:skeletal muscle mass. 

M.R. Rizzo et al.  JAMDA (2016) 1-6 

The DPP4-I Group showed appropriate glycemic control, lower levels of 
inflammatory parameters, a significant and greater increase, during 
interprandial periods, of GLP-1 activity, and better sarcopenic parameters 
compared with the Sulfonylureas Group. 



ANALOGUE GLP-1 
N= 350 patients; 
Drug once daily subcutaneously; 
 

Age  ≥ 70 years 
HbA1c >7% and <10% 
MMSE ≥ 24 
MNA ≥ 12 
 

ABSOLUTE CHANGE IN HbA1c 

Graydon S. Meneilly et al. Diabetes Care 2017 Feb; dc162143 



- 0.57% 

+ 0.06% 

Lixisenatide showed superior efficacy versus placebo  in HbA1c reduction and postprandial plasma 
glucose  in older nonfrail patients (≥70 years)  with type 2 diabetes inadeguately controlled, 

 with a favorable tolerability profile.  

Graydon S. Meneilly et al. Diabetes Care 2017 Feb; dc162143 



Sinclair et al. BMC Endocrine Disorders 2014 14:37 

CHANGE FROM BASELINE   

HbA1c  
FPG  

SISTOLIC AND DIASTOLIC BP   

BODY WEIGHT  

Patients ≥65 years of age had a lower mean baseline eGFR, a 
longer mean duration of T2DM, and a higher proportion with 
cardiac disorders and on antihypertensive medication 
compared with the <65 years subset. 

SGLUT-2 INHIBITORS 
POOLED DATA FROM 4 RCT 
N= 1868 patients; 
Duration: 26 weeks 
 



Change in HbA1c % change in body weight 

Change in systolic BP Change in diastolic BP 

< 65 YEARS 
Canaglifozin 

100mg         300mg 

≥ 65 YEARS 
Canaglifozin 

100mg         300mg 

HbA1c                                                             

BODY WEIGHT 
 

SYSTOLIC BLOOD 
PRESSURE 

 

DIASTOLIC 
BLOOD 

PRESSURE 

NS 

S 

NS 

NS 

NS 

NS 

S 

S 

Canagliflozin 100 and 300 mg provided reductions HbA1c, body weight and 
systolic BP relative to placebo in patients <65 and ≥65 years of age. 

The reductions in BP with Canagliflozin were not associated with notable changes 
in pulse rate or incidence of AEs related to volume depletion in either age group. 



AEs was similar across treatmentgroups in both age subsets, with no 
notable increase in patients ≥65 years relative to those <65 years of age. 

Canagliflozin improved glycaemic control, body weight, and systolic BP, and was 
generally well tolerated in older patients with T2DM. 



Quali dati abbiamo nelle 
RSA ? 



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 



TREATMENT GOALS FOR PATIENTS LIVING IN 
DIFFERENT SETTINGS 

Diabetes Care 2016;39:308–318 



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 



Cosa fare nei pazienti 
terminali? 



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 

 



SAFETY 

EFFICACY 

TOLERABILITY 

TAKE HOME MESSAGGES 

Treating type 2 diabetes in older people 
can be challenging, particularly when 
concomitant conditions such as kidney 

dysfunction, heart failure, and cardiovascular 
disease complicate the choices of 

antihyperglycemic agents. 
 

DPP4 INHIBITORS , GLP1 ANALOGUE ANS 
SGLT2 INHIBITORS SHOWED A GOOD PROFILE 
OF TOLERABILITY AND EFFICACY IN ELDERLY… 



GRAZIE PER L’ATTENZIONE 



 



GRAZIE PER L’ATTENZIONE 



RISCHIO RELATIVO DI IPOGLICEMIA IN PAZIENTI DIABETICI 
NON CONTROLLATI DALLA METFORMINA IN MONOTERAPIA  

Metanalisi di RCTs di 12-52 settimane  
Pz diabetici di età pari o superiore a 18 anni 
più anziani,  
HbA1C> 6,5% (47,5 mmol / mol) 
Add on metformina in monoterapia ≥ 1000 mg 
per almeno 4 settimane  

Andersen SE et al. Br J Clin Pharmacol 2016 







Caratteristiche demografiche delle persone con diabete 
in Italia  

Osservatorio Arno Diabete - 2017  

Secondo i dati ISTAT nell’ultimo decennio  la 
mortalità per diabete si è ridotta di oltre il 

20% in tutte le classi di età.  


