


Brit J Clinical Pharma, Volume: 86, Issue: 10, Pages: 1904-1911, First published: 19 July 2019, DOI: (10.1111/bcp.14074) 

Exemplary composition of complex geriatric  patients and approaches in clinical practice



SETTING: World Health Organization Clinical Trials Registry Platform

Frequencies of Exclusion Criteria that Might

Negatively Affect the Inclusion of Older Individuals in

Ongoing Clinical Trials on Type 2 Diabetes Mellitus





THE CARE OF OLDER ADULTS WITH DIABETES IS
COMPLICATED BY THEIR  CLINICAL AND FUNCTIONAL HETEROGENEITY

HEALTHY

COMPLEX

VERY COMPLEX



TREATMENT GOALS FOR PATIENTS LIVING IN DIFFERENT SETTINGS



Italian guidelines for T2DM treatment: Drug therapy

Nessun evento 

cardiovascolare, non 

scompenso cardiaco, 

eGFR<60 ml/min

Acta Diabetol, 2023



Insulin resistance

Beta-cell function

Years of diabetic disease



TRATTAMENTI FARMACOLOGICI ANTIDIABETICI PER FASCIA D’ETÀ 

ADATTATO DA OSSERVATORIO ARNO DIABETE - 2020 [12] 



Glucose-lowering effects, advantages, and 
disadvantages of various glucose-lowering 

agents in older adults with T2DM



Clinical Inertia

Clinical inertia: failure of healthcare providers to initiate or 
intensify therapy when indicated, due to:

• overestimation of care provided

• use of “soft” reasons to avoid intensification of 
therapy 

• lack of education, training, and practice organisation
aimed at achieving therapeutic goals

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, TankovaT, Tsapas A, Buse JB

Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia2022;https://doi.org/10.1007/s00125-022-05787-2.
.
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The vicious cycle of hypoglycemia and dementia



Le conseguenze fisiopatologiche cardiovascolari di una Ipoglicemia…

Adapted from Desouza CV et al. Diabetes Care 2010;33:1389; 2. Frier BM et al. Diabetes Care 2011;34 (Suppl. 2):S132;
3. Wright RJ et al. Diabetes Care 2010;33:1591-7; 4. Chow EYK et al. Diabetologia 2013;56 (Suppl. 1):S243.

Rhythm 
abnormalities

Heart rate 
variability

CRP, C-reactive protein; IL-6, interleukin 6; VEGF, vascular endothelial growth factor.

 CRP  VEGF  IL-6

 Neutrophil 
activation

 Platelet 
activation

 Factor 
VIII

Blood  
coagulation 

abnormalities

Sympathoadrenal response

 Epinephrine

Inflammation

Endothelial 
dysfunction



Impaired 
vasodilatation

Haemodynamic changes

 Heart workload
 Contractility
 Output

HYPOGLYCAEMIA

Persists for up to 48 hours3Effects last up to 7 days4



Possibili Aritmie slatentizzate da una Ipoglicemia

IRRs and 95% CI of arrhythmias during hypoglycaemia versus euglycaemia as analysed using generalised estimated equations. 
CI, confidence interval; IRR, incidence rate ratio; NA, not applicable; T2D, type 2 diabetes; VPB, ventricular premature beats.
Chow E et al. Diabetes 2017;63:1738–1747.

Day Night

IRR 95% CI p-value IRR 95% CI p-value

Bradycardia NA NA NA 8.42 1.40–51.0 0.02

Atrial ectopic 1.35 0.92–1.98 0.13 3.98 1.10–14.40 0.04

VPB 1.31 1.10–1.57 <0.01 3.06 2.11–4.44 <0.01

Complex VPB 1.13 0.78–1.65 0.52 0.79 0.22-2.86 0.72



Proposed mechanisms for hypoglycaemia- induced arhythmias

during night and day
Differences in sympathoadrenal activity

Adapted from Frier Nat Rev Endocrinol 2014;10:711–22

Hypoglycaemia

Day

Sympathoadrenal activity 
dominates over 

parasympathetic activity

↑ Epinephrine secretion
↓ Potassium levels

Tachycardia 
Atrial & 

ventricular 
ectopic beats

↑ Risk of 

arrhythmia  

s such as 

atrial 

fibrillation

Hypoglycaemia

Night Sympathoadrenal activity 
decreased

↓ Epinephrine secretion

↑ Compensatory vagal 
activation

Bradycardia 
Atrial & 

ventricular 
ectopic beats

↑ Risk of 

ventricular 

arrhythmia  

s & cardiac 

arrest



L’ipoglicemia è più frequente di quanto si immagini…
Results from the HAT study



Limitation in hypoglycaemia detection
Will CGM change the perception?

Unrecognised events? Failure to measure events on finger-stick?

CGM, continuous glucose monitoring; SMBG, self-measured blood glucose
1. Chico et al. Diabetes Care 2003;26:1153–7; 2. Weber et al. Exp Clin Endocrinol Diabetes 2007;115:491–4; 3. Gehlaut et al. J Diabetes Sci Technol
2015;9:999–1005. 4. Zick et al. Diabetes Technol Ther 2007;9:483–92; 5. Gomez et al. J Diabetes Sci Technol 2015;10:325–9; 6. Khunti et al. Diabetes Obes 
Metab 2016;18:907–15

(n=30; prospective study  
in T2D)

47%
of patients had unrecognised

hypoglycaemia detected by CGM1

(n=31; prospective study  
in T2D)

83%
of hypoglycaemic events detected 

by CGM went unrecognised
by patients2
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ULTRA-FAST-ACTING  INSULIN

Lispro Humalog

Aspart Novorapid

Glulisine Apidra

SHORT-ACTING INSULIN

Insulin regular Actrarapid o Humulin R

INTERMEDIATE-ACTING  INSULIN 

Insulin Neutral Protamine  NPH Protaphane o Humulin I

LONG ACTING INSULIN ANALOGUES LAIAs

Glargine Lantus

Detemir Levemir

Degludec Tresiba

Aspart-protamine (Aspart+ Aspart Prot) Novomix

Lispro-protamine (Lispro + Lispro Prot) Humalog Mix

degludec

>42 ore



degludec

When to start....

...and which to use …

>42 ore





Assessment of treatments for efficacy in glycemic control, 

by study group

Assessment of safety of antidiabetic treatments, 

by study group and blood glucose (BG) level



Gla-300 vs Gla-100: programma EDITION
Gla-300 vs Gla-100 in diverse popolazioni di pazienti diabetici

Endpoint primario: non inferiorità nella riduzione di HbA1c

Endpoint secondario principale: incidenza di partecipanti con > 1 episodio di
ipoglicemia notturna confermata (70 mg/dl) e/o ipoglicemia grave nel periodo tra la
9ᵃ settimana e il 6° mese di osservazione



A. HbA1c and B. FPG by study visit for pooled 

patient-level data from EDITION 1, 2 and 3



Proportion (%) of participants experiencing  

1 hypoglycaemic event over 6 months A. at night and B. 

at any time of day in pooled patient-level data from 

EDITION 1, 2 and 3



Relative contribution of basal hyperglycemia (BHG) to 

hyperglycemic exposure in older and younger participants

according to glycosylated hemoglobin (HbA1c) category

Relative contribution of postprandial hyperglycemia (PPHG) to 

hyperglycemic exposure in older and younger participants

according to glycosylated hemoglobin (HbA1c) category

JAGS 61:535–541, 2013
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Basal Weekly Insulins: the Way of the Future
Insulin-naïve T2D

ONWARDS 1

Insulin naïve T2D

Insulin icodec +
non-insulin anti-diabetic drugs

IGlar U100 +
non-insulin anti-diabetic drugs

ONWARDS 3

Insulin naïve T2D

Insulin icodec +
non-insulin anti-diabetic drugs

IDeg + non-insulin anti-diabetic drugs<<<<<<<<<

ONWARDS 5

RCT with real world elements 
Insulin naïve T2D

Insulin icodec with DoseGuide

Once Daily basal insulin analogues <<<<<<<<<<<<<<<<<<<<

ONWARDS 2

Basal switch T2D

Insulin icodec +
non-insulin anti-diabetic drugs

IDeg + non-insulin anti-diabetic drugs

Insulin-experienced T2D

ONWARDS 4

Basal switch T2D

Insulin icodec +
IAsp ± non-insulin anti-diabetic drugs

IGlar U100 +
IAsp ± non-insulin anti-diabetic drugs

ONWARDS 6

Basal-bolus T1D

Insulin icodec + IAsp

IDeg + IAsp

T1D

• Acylated insulin: 20-carbon fatty diacid sidechain

• High albumin binding

• Reduced enzymatic degradation

• Reduced insulin receptor-mediated clearance

• Time-action profile (t½ = approx. 8 days) supports 
once-weekly dosing in humans

• Currently in Phase 3 Trials

Rosenstock J , Del Prato S, Metabolism Clinical and Experimental 2022;
Moyers J et al. Preclinical Characterization of Once Weekly Basal Insulin Fc (BIFJournal of the Endocrine Society, Volume 5, Issue 
Supplement_1, April-May 2021, Page A442, https://doi.org/10.1210/jendso/bvab048.903

Acido icosanedioico











CONSIDERATIONS FOR TREATMENT REGIMEN SIMPLIFICATION AND 

DEINTENSIFICATION/DEPRESCRIBING IN OLDER ADULTS WITH DIABETES
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CONSIDERATIONS FOR TREATMENT REGIMEN SIMPLIFICATION AND 

DEINTENSIFICATION/DEPRESCRIBING  IN OLDER ADULTS WITH DIABETES



Steps to consider in the Use of Diabetes Technology and Goals of Care in Older 

Adults to Improve Diabetes and Quality of Life Outcomes 

Endocrinol Metab Clin North Am. 2020 March ; 49(1): 57–67. doi:10.1016/j.ecl.2019.10.001 



Endocrinol Metab Clin North Am. 2020 March ; 49(1): 57–67. doi:10.1016/j.ecl.2019.10.001 

BARRIERS TO 

TECHNOLOGY USE IN 

OLDER ADULTS



Endocrinol Metab Clin North Am. 2020 March ; 49(1): 57–67. doi:10.1016/j.ecl.2019.10.001 

CONSIDERATION FOR USE OF DIABETES 

TECHNOLOGY SYSTEMS BASED ON PATIENT 

CHARACTERISTICS, HEALTH STATUS, AND 

GLYCEMIC GOALS





Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, TankovaT, Tsapas A, Buse JB

Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia2022;https://doi.org/10.1007/s00125-022-05787-2.
Glycemic Targets: 

Standards of Medical Care in Diabetes - 2022. Diabetes Care 2022;45(Suppl. 1)

Il sensore impiantabile rende possibile l’attivazione di 

allarmi  PER ALTI O BASSI LIVELLI di glucosio 

opzionali e individuali. Il paziente riceverà quindi 
avvisi in caso di ipoglicemia e iperglicemia



Glycemic Targets: 

Standards of Medical Care in Diabetes - 2023. Diabetes Care 2023

Il sensore impiantabile rende possibile l’attivazione di allarmi 

PER ALTI O BASSI LIVELLI di glucosio opzionali e individuali. 
Il paziente riceverà quindi avvisi in caso di ipoglicemia e iperglicemia

AMBULATORY GLUCOSE PROFILE (AGP) REPORT: 
CONTINUOUS GLUCOSE MONITORING



Adapted from Hirsch I et al; Endocr Rev 2020; 41: 733-755

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, TankovaT, Tsapas A, Buse JB

Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia2022;https://doi.org/10.1007/s00125-022-05787-2.

«TAILORED THERAPY 
IN ELDERLY PATIENTS»
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