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BRITISH
PHARMACOLOGICAL
SOCIETY

JOURNALS Exemplary composition of complex geriatric patients and approaches in clinical practice

A complex patient is defined as someone for whom clinical
decision-making and required care processes are not
foreseen in routine or standard procedures. They are mostly
characterised by chronic comorbidity or multimorbidity and
diminished functional capacity.'

Ageing
Processes

Reciprocity

Complex care
Management

Geriatric Syndromes
and Functional
Capacity

Co-Morbidity &
Multimorbidity

CGA: Comprehensive Geriatric Assessment
EBM: Evidence-Based Medicine

Religion, Culture, Education, ... CER: Comparative Effectiveness Research

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



Ritorno al futuro

ONGRESSO | Ritorme s e
ZIONALE S I G G i | IEIARLHI‘\ZZEZ' (}3DIE6IDICC:,:%RRE52:§3|

Exclusion of Older Adults from Ongoing Clinical Trials
SESIATRICS - About Type 2 Diabetes Mellitus

Exclusion Criterion Frequency Poorly Justified

M AGS E1:734-T3E 2013
€ 2013, Copyright the Amhors

Joarmal compilasion € 2013, The American Geriatrics Sacery Age limit, rTE.ﬂr'I + standard
deviation
Age limit, n (%) 24 (5.5)
<B5 114 (25.9)
6574 128 (29.1)
Frequencies of Exclusion Criteria that Might 25?‘%4 23 (52)

Negatively Affect the Inclusion of Older Individuals in Short life expectancy, 39 (8.9)
Ongoing Clinical Trials on Type 2 Diabetes Mellitus '

SETTING: World Health Organization Clinical Trials Registry Platform ﬂmrhld
olypharmacy or specific

drugs, n (%)

Cognitive impairment, n (%) 81 (184) 34 (7.7)

Of the 440 clinical trials analyzed, only six (1.4%) Physical disability, n (%) 35 (8.0) 10 (2.3)

were designed to study older adults specifically, and only

e o ) ) _ meetings, n (%)
one additional clinical trial mentioned the use of strategies Communication or language 38 (8.6) 9 (2.0)

to improve recruiting of older adults. barriers, n (%)

Hearing or visual 8(1.8) 4 (0.9)
deficits, n (%)
Sex (only men or 16 (3.6)

women), n (%)
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Diabetes 4 DECISION CYCLE FOR PERSON-CENTRED GLYCAEMIC MANAGEMENT IN TYPE 2 DIABETES

Review management plan

= Mutual agreement on changes

= Ensure agreed modification of therapy is implemented
in a timely fashion to aveid clinical inertia

= Decision cycle undertaken regularly

(at least once/twice a year)

Current lifestyle

Comorbidities, i.e., ASCVD, CKD, HF

Clinical characteristics, i.e., age, HbA, , weight
Issues such as motivation and depression
Cultural and socioeconomic context

in Diabetes—2023

CONSIDER SPECIFIC FACTORS THAT IMPACT

ONGOING MONITORING AND GOALS CHOICE OF TREATMENT

SUPPORT INCLUDING: OF CARE - Individualized HbA, _target

= Emotional well-being . « Impact on weight and hypoglycemia

« Check tolerability of medication » Prevent complications « Side effect profile of medication

= Monitor glycemic status » Optimize quality of life « Complexity of regimen, i.e., frequency, mode of administration
- Biofeedback including SMBG, « Choose regimen to optimize adherence and persistence

weight, step count, HbA, ,
blood pressure, lipids

Access, cost, and availability of medication

SHARED DECISION MAKING TO CREATE A

IMPLEMENT MANAGEMENT PLAN MANAGEMENT PLAN
- Patients not meeting goals generally _ : . Invo‘lves an e‘ducated and informed patient (and their
should be seen at least every 3 — _ = 5—77-::-\ family/ cal.'eglver)
months as long as progress is being ~ AGREE ON MANAGEMENT PLAN % Sk gatient preburidicas e
made; more frequent contact initially ] « Effective consultation includes motivational
is often desirable for DSMES = Specify SMART goals: interviewing, goal setting,and shared decision making
- Specific « Empowers the patient
- Measurable < Ensures access to DSMES
ASCVD = Atherosclerotic Cardiovascular Disease - Achievable
CKD = Chronic Kidney Disease - Realistic
HF = Heart Failure 5 imi
DSMES = Diabetes Self-Management Education and Support | - - Hine{mited

SMBG = Self-Monitored Blood Glucose
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Standards of Care
in Diabetes—2023

13. Older Adults; Standards of
Care in Diabetes—2023

Diabetes Care 2023;46(Suppl. 1):5216-5229 | https//doi.org/10.2337/dc23-5013
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THE CARE OF OLDER ADULTS WITH DIABETES IS
COMPLICATED BY THEIR CLINICAL AND FUNCTIONAL HETEROGENEITY
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Fasting or

Patient characteristics/ preprandial Bedtime Blood

health status Rationale Reasonable A1C goal glucose glucose pressure Lipids

HEALTHY ing Longer remaining ] <7.0-7.5% (53-58 80-130 mg/dL  80-180 mg/dL  <130/80  Statin, unless
chronic illnesses, intact life expectancy mmol/mol) (4.4-7.2 (4.4-10.0 mmHg contraindicated
cognitive and functional mmaol/L) mmol/L) or not tolerated
status)

COMPLEX te Intermediate <8.0% (64 mmol/molfl 90-150 mg/dL  100-180 mg/dL <130/80  Statin, unless
(multiple coexisting remaining life (5.0-8.3 (5.6-10.0 mmHg contraindicated
chronic illnesses* or two expectancy, mmaol/fL) mmol/L) or not tolerated
or more instrumental high treatment
ADL impairments or burden,
mild-to-moderate hy poglycemia
cognitive impairment) vulnerability,

fall risk

VERY COMPLEX  qeaith  Limited remainingfl Avoid reliance on 100-180 mg/dL 110-200 mg/dL <140/90  Consider likelihood
(LTC or end-stage chronic  life expectancy A1C; glucose (5.6-10.0 (6.1-11.1 mmHg of benefit with
illnesses®** or moderate- makes benefit control decisions mmol/L) mmol/L) statin
to-severe cognitive uncertain should be based o

impairment or two or
more ADL impairments)

avoiding

hypoglycemia and
symptomatic
hyperglycemia
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TREATMENT GOALS FOR PATIENTS LIVING IN DIFFERENT SETTINGS

Diabetes 4

Fasting and
premeal blood

Special considerations Rationale AlC glucose targets Glucose monitoring
Standards of Care
VEPRbetos=2022 Community-dwelling e Rehabilitation * Need optimal glycemic ] ® Avoid relying on e 100-200 mg/dL e Monitoring frequency
patients at skilled potential control after recent Al1Cdueto based on complexity of
nursing facility for ¢ Goal to discharge acute illness recent acute regimen
short rehabilitation home illness

o Follow current
glucose trends

Patients residing o Limited life expectancy e Limited benefits of o <8.5% ¢ 100-200 mg/dL e Monitoring frequency
in LTC e Frequent changes intensive glycemic (69 mmol/mol) based on complexity of
2 in health impacting control ¢ Use caution in regimen and risk
_g' 13 Older AdllltS: S tandards Of glukose levels o Focus needs to be interpreting A1C of hypoglycemia
: Care in Djabetes_gozg on better quality due to presence
g Diabetes Care 2023;46(Suppl. 1):5216-5229 | https://doi.org/10.2337/dc23-5013 of life of il
o conditions
P that interfere
L]
with A1C levels
Patients at end ¢ Avoid invasive o No benefit of e No role of A1C e Avoid ¢ Monitoring
of life diagnostic or glycemic control symptomatic periodically only to
therapeutic except avoiding hyperglycemia avoid symptomatic
procedures that symptomatic hyperglycemia
have little benefit hyperglycemia
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Italian guidelines for T2DM treatment: Drug therapy

L2 If metformin is not contraindicated.

3With the exception of saxagliptin which is not indicated for patients with heart failure.

The recommendation for patients with eGFR< 60ml/min is weak (few studies on this population) and therefore is written with a lighter type

We recommend to deprescribe sulfonylureas and glinides.

. aYd N \(
No cardiovascular Nessun evento Previous et
_Ievent, ndo heart cardlovascolare,_ non cardiovascular event, failure
> .
failure, and eGFR= 60 scompenso cardle_;lco, no heart failure,
ml/min eGFR<60 ml/min
. J \. AN VAN
e N | O N [ hYa Ya N |
Metformin Metformin? SGLT2i SGLT2i
" | / D[RS
e . | " | Met. || GLPIRA | SGLT-2i | -
SGLT2i GLP1RA GLP1RA Met.2 GLP1RA
o AN AN )
aYs
DPP4i || Acar. Pio bPP4i || Acar. Pio PP4i || Acar. || Pio DPP4? Acar. Insulin
VAN
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Functional changes in beta cells during ageing and senescence

Insulin resistance

insulinemia

Beta-cell function

-10 - 0 5 10 15 20 25 30
Years of diabetic disease
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TRATTAMENTI FARMACOLOGICI ANTIDIABETICI PER FASCIA D’ETA

: 10,0 12,0 12,1 11,1
90% 22,2

80%

38,6
70%

60%

50% 78,0 77,8 73,7 Insulina & Antidiabetici

Trattati

40% B Antidiabetici non insulinici

30% W Insulina
20%
10%

0%

0-19 20-34 35-49 50-64 65-79 >
Fasce d'eta

ADATTATO DA OSSERVATORIO ARNO DIABETE - 2020 [12]
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Review
Clinical Care

Diabetes Metab ] 2012;36:336-344
hitp://dx. doi.org/10.4093/dmj.2012.36.5.336
PISSN 2233-6079 - eISSN 2233-6087

dm;

DIABETES 2 METABOLISM JOURMNAL

Management of Type 2 Diabetes Mellitus in Older
Adults

Glucose-lowering effects, advantages, and
disadvantages of various glucose-lowering
agents in older adults with T2DM

Alclowering .
effect, %* Advantages Disadvantages
Metformin 1.0-2.0 Proven effectiveness as the first- Contraindicated when serum creatinine >1.5 mg/dL in men or >1.4
line therapy mg/dL in women, liver failure, and advanced heart failure
Low risk of hypoglycemia GI side effects may cause poor appetite and malnutrition
Neutral effect on weight Concerns of vitamin B12 and folate deficiency
Long-term clinical experiences
Low cost
Sulfonylureas 1.0-2.0 Proven glucose lowering efficacy  Frequent hypoglycemia
Long-term clinical experiences Weight gain
Relatively low cost
Meglitinides 0.5-1.5 Rapid onset of action time Hypoglycemia
Flexible dosing for those with ir- Weight gain
regular eating habits Frequent dosing
Relatively high cost
DPP-4 inhibitors ~ 0.5-0.8 Low risk of hypoglycemia Limited efficacy: only mild to moderate lowering of Alc by 0.5-0.8%
Weight neutrality Relatively high cost
Limited long-term data
Alpha glucosidase  0.5-0.8 Effectively reduce postprandial Frequent GI side effects
inhibitors glucose Frequent dosing
No hypoglycemia Relatively high cost
Thiazolidinediones 0.5-1.4 Reduce insulin resistance Weight gain

GLP-1 receptor 0.5-1.0

agonists

Durable effects on glycemic con-
trol
Low risk of hypoglycemia

Low risk of hypoglycemia
Weight reduction (beneficial in
obese patients)

Proven effectiveness
No dose limitation

Fluid retention, which may exacerbate underlying heart failure
Increased risk of bone fractures
Concerns of bladder cancer

Relatively high cost

Need a parenteral injection

GI side effects may not be tolerated in some older patients
High cost

Need a parenteral injection
Frequent hypoglycemia

Weight gain
Need glucose monitoring and adjusting the dose accordingly
Require patient’s executive functioning

GI, gastrointestinal; DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1.
*Expected reduction in HbA 1c when used as a monotherapy.
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marmmmwmm (2032) 15:45 Journal of Pharmaceutical

hitps:/idolong/10.11 B&/540545-072-00441-7 PO"C}I’ and Practice
RESEARCH Open Access
™

Barriers and facilitators to insulin treatment: ===
a phenomenological inquiry

Count % Codes Cases % Cases
&b Barriers and faclitators to insuln treatment
& Faclitators
@ Membership in CBH! 4 0.4% 2 8.3%
@ Effectiveness ¥ 3.8% 18 75.0%
@ Bang convement 35 3.4% 14 58.3%
@ Belief insuin as ife 14 1.4% 8 33.3%
@ Doctors' discretions 9 0.5% 7 29.2%
@ Family support 2 0.2% 1 42%
&b Barriers
&b Market faires
® Supply shortage 13 1.3% 7 29.2%
@ Expensiveness 20 2.0% 14 58.3%
@ Traditonal healers 1 0.1% 1 4.2%
@ Providers' resistance 1 0.1% 1 42%
& Patents’ conditions
® Misperceptions 5 0.5% 5 20.8%
@ Inattention 13 1.3% 10 41.7%
@ Fear of injection 6 0.6% 5 20.8%
@ Inapt tme and dose 7 0.7% 5 20.8%
@ Sight prodiem 5 0.4% 3 12.5%
& Insulin's features
@ Life longness 3 0.3% 3 12.5%
@ Side effects 20 2.0% 12 50.0%
9 Being injectable 6 0.6% 4 16.7%
Fg. 1 Barlers and facliitators to insubn treatment )
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ACTION TO CONTROL CARDIOVASCULAR RISK IN DIABETES

ACCSZRD

% ‘. Microvascular complications
a.. ¢ ’ 3 "
t"‘ e.g. kidney disease and

“~ blindness*

43% i’ | Amputation or fatal
i i peripheral blood vessel
' disease*

HbA,,

Deaths related to
diabetes*

Heart attack*

* p<0.0001 StrOke* *

** 5=0.035
Stratton IM et af/. BM/ 2000; 321: 405-412.
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Published in final edited form as:
JAMA. 2016 March 8; 315(10): 1034-1045. doi:10.1001/jama. 2016 0295 Patient-plrysiclan partmership
Fatient Fryschn
Enoratedge of oma body Disoace and treatmenn knowiodge
oroaratasces, 9oxs of Seshh care

Polypharmacy in the Aging Patient:
A Review of Glycemic Control in Older Adults With Type 2 Diabetes

Step Iﬁ} Estimaro baret ks of intansive glycamic conorod (target HbA,, <7X)

Step 1o Ermate mucrovmosks
benels of Intersve giycemic control

Step Lbe Dstimuyte micrgerscels
Derclits ol Inters i ghacomic costrol

conudern ry Bt o) Tt
Prepcrnim anc e of ewchim ungges O i 000, Sociimd

Intersiae ghpcemic cantrol does rot
O 1nd Carhonaid ular ewres
Inoider achits

Minimiring Polypharmacy in Older Adults With Type 2 Diabewes Mellims

When to Consider Estimated e Estimated Me Estimated Me
- - sepectancy <3 y sepectancy B-15y seeciancy »15y
HReducing or Stopping

Passiie ™at | etorie

Uakbely 1hat anessive Uscertais whethor
— N qiveremic cantron wil reraaT AT eere corrtrod fyreric comtrod wii
Lack of benefit Eedooe the dose or stop the medication dR0rRae T OIS MR GMrere MICTASSCUSY | OOCrasse micn dar
it i} 3 M- : : Corrgh et complx ationn CoaTytic e weci sy of
barden, or patient ufme.'t: ) new-onuet dabetes
COrfen, thix wrill be the last medicarion started
HbA, <6.5% or T5% Y ne— Step (2) Estimate hace of intensive glycomic contrel
in with HEeyited
jpeT=ane Patential Sarra Factoes st iscreaws Factoes Mt decrexse
life expectamey of inteesve giyceai controd Ieetivood of harm Libeidcod of Narre
- - ypogiyceraly Age >80 y Age =80y
Cogretiee srparmers Cogrvtively amact

Lomger deration of dabetss Sharter dhration of diadartes

Tracmanant wih iecuks Traatesast wims dhet o Irstforsin

Oaver ddhwdyse evenns, inciuding deag drug Palyprarmacy Chet therapy o oral monathoy gy
s drug-daesse interabom
High toetreert burdes Imasdn theragry Orat manctiweazy
Coerphex 1egimten Sireple regiven
Poer suppart system SUTNg SUPPOrt systom
Gastrointestimal Metformin, GLP-1 apomists
adhmrne affects 1
Plat + 5 Flicit amd 3 e i B i - ¥ Sm@ Individuakae glycemic 1arget (MDA, range, 7.5%-9%)
for d 1i - £ Patient and plyscian weigh [Relhood of bonefits and fanmes of NToncw giywoomic control
af treatooent

Diwscrease of stop insulin

Stop newer, kiph-cost agents

Support patent o ezhanee capactty o choose
to acoept some hyperzlhyoensia

Explore whether comepivers can adninister
il Hrath

Diecreasing ar stopping medications may be best
approach if careprvers camnot help

Abbreriations: GL T, shecagon-likes peptide; HhA] o, bermeslobin 4] .

Faeors bower ¥OA,_ target

Borwats of imensve glycenic conrod possitle
Harras arddady

Percerand tressmeTt urten oA

Step () Misimize polypharmacy

Farvors Bigher VA, target

Eerafits of et ve glytemic Coner ol ity
Harres Ubwly

Percered treatmistt burden Sigh

HEA, < target WeA,, = targm paA >t

Dacrexse or ghacomnue Conmtinue current reatmest; Recorader HbA,, twget gven
Raghent.rink madication consider wivwsher tget A S5 prtectisl harres of
{ussady e last metication Mgt be achievable with Intitiog or imeaslyiog

i b0 [ew Tatve 37) fenwir medication radcatians Lo reath it

Figure.

Framework to Individualize Glycemic Treatment Decisions in Older Adults
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l n s u I ' n " Diabetes & Metaxlxl::tSR‘ié;ES:TeR:cal Research & __ ‘ ?
D:‘%rtn::ria]i:v.(:cl blood - {]
' High efficacy glucose (mmol/l)
Glycemic thresholds for
subjective symptomatic y i Lo e
§ awareness of hypoglycemia i |
and for the onset of ] SYMPTOMS ]
COGNITIVE DYSFUNCTION 30 —fIIIIIIIIIIIIIIoIoIIIIE }g’g";x‘l’m
in YOUNG AND ELDERLY T oo 2
HYPOG LYCAEM IA NONDIA BET’C MALES 25 7 FOUR CHOICE Younger men
WEIGHT GAIN REACTION TIME (2.6 mmol/l)
NECESSITY OF EDUCATION AND L 20 1 . b
SUPPORT

Diabetes & Metabolic Syndrome: Clinical Research & Reviews 12 (2018) 791-794
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Insulin

High efficacy

HYPOGLYCAEMIA
WEIGHT GAIN
NECESSITY OF EDUCATION AND

SUPPORT

Diabetes

Structured Care
Team based and patient centered
shared decision making

Multidisciplinary team care approach
Principles of care Specific strategies

Early detection of the secondary Comprehensive education and SMBG

/ condition Specific treatment regimens \
."'l Prevent symptomatic hyperglycemia Individualized medications & targets \
."l Minimize the risk of hypoglycemia Symptom awareness \
+ I|'I Support and advice families and +

caregivers

Antidiabetic drugs : Metformin, TZD, DPP4L, GLP-1R, SGLT2i

Indirect effects Direct effects
(Metabolic effects) (CNS effects)

II Glycemic control Direct neuroprotection |
Reduce insulin resistance Improve CNS insulin sensitivity |
Conitrol dyslipidemia Improve neuro cell proliferation |
Anti-inflammation Improve mitochondrial function i

Improve vascular function Prevent neurcinflammation and

decrease amyloid beta 42

Hypoglycemia

=) Mechanisms:
Neuronal damage +
' ‘ Inflammatory processes
Coagulation defects

Risk factors: Endothelial abnormalities
Diabetes duration

Complications and comorbldmes R
Impaired liver, renal, cardiac functions;
Antidiabetic drugs (insulin/sulfonylurea)

- Difficulties in Detecting
0 nd Self-managing Hypoglycemia
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Le conseguenze fisiopatologiche cardlovascolarl di una Ipoglicemia...

T CRP T VEGF T1IL-6
Inflammation .
Effects last up to 7 days#4 Persists for up to 48 hours3
‘ Blood
coagulation

T Neutrophil abnormalities
' activation
' e i
Impaired
* Platelet 2 Eactor Sympathoadrenal response vasodpilatation
activation VIII l_ T Epinephrine _l
Rhythm Haemodynamic changes
abnormalities T Heart workload

Heart rate T Contractility
variability 1 Output

CRP, C-reactive protein; IL-6, interleukin 6; VEGF, vascular endothelial growth factor.
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.
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Possibili Aritmie slatentizzate da una Ipoglicemia

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

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.
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during night and day
Differences in sympathoadrenal activit

Sympathoadrenal activity  Risk of
Day dominates over : Tachycardia Gt DA
parasympathetic activity S Atrial &

ypoglycaemia T SREIIE: ventricuiar " trial
1 Epinephrine secretion ectopicbeats o g illation

| Potassium levels

Sympathoadrenal activity

decreased ’ Bradycardia B @

Hypoglycaemia g h Atrial & ventricular

| Epinephrine secretion ventricular iy dunls
s & cardiac

1 Compensatory vagal ectopic beats arrest
activation

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



Results from the HAT study

|:pogI|cem|a e piu frequente di quanto si immagini...
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M T1D, retrospective (n=8,022)

B T1D, prospective (n=7,108)
T2D, retrospective (n=19,563)

M 12D, prospective (n=18,518)
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Severe hypoglycaemia
Prospective data suggest higher than previously observed
rates of hypoglycaemia in both T1D and T2D, in particular severe events
ori g inal article © 2016 Thhe Avithsors. Disbetes; Olbesity st Metabrotis sroblished by Johs Wiksy, 8¢ Souus TA1

Rates and predictors of hypoglycaemia in 27 585 people from 24
countries with insulin-treated type 1 and type 2 diabetes: the
global HAT study

K. Khunti’, S. Alsifri?, R. Aronson®, M. Cigrovski Berkovi¢*, C. Enters-Weijnen®, T. Forsén®, G. Galstyan?,
P. Geelhoed-Duijvestijn®, M. Goldfracht®'°, H. Gydesen'', R. Kapur'', N. Lalic'?, B. Ludvik'3, E. Moberg4,
U. Pedersen-Bjergaard’®, A. Ramachandran'® on behalf of the HAT Investigator Group

This study was a non-interventional, multicentre, 6-month
retrospective and 4-week prospective study of hypoglycaemic
events across 2004 sites in 24 countries in six regions (Eastern
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imitation in Ypog ycaemla detection
Will CGM change the perception?

Unrecognised events? Failure to measure events on finger-stick?
P<0.01 P<0.01
60 - 56,9 60 1

55

50 ~

of patients had unrecognised

hypoglycaemia detected by CGM1 40 1
(n=30; prospective study 20 |
in T2D)
20 A
83%
0 \
of hypoglycaemic events detected Proportions of patients with event < Number of calp}iured ev(?\ln)ts < 3.9
3.3 mmol/L (%) mmo
by CGM went unrecognised
by patients2 (n=367; 72 hours study in (n=38; 6 days study
(n=31; prospective study 12D%) in T2D5)
in T2D
L @cev @ sMBG

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
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Clinical Interventions in Aging Dove

ULTRA-FAST-ACTING INSULIN 3 REVIEW
Management of Glucose-Lowering Therapy in

Older Adults with Type 2 Diabetes: Challenges

Aspart Novorapid and Opportunities
Clinical Interventions in Aging 2023:18

Lispro Humalog

Glulisine Apidra

SHORT-ACTING INSULIN

lispro/aspart/glulisina 4-6 hours_ BOLUS INSULINS

Insulin regular Actrarapid o Humulin R (Humalog - Novorapid - Apidra)

regular 6-10 hours = BASAL INSULINS

INTERMEDIATE-ACTING INSULIN (Actrapid HM - Humulin R)

Insulin Neutral Protamine NPH Protaphane o Humulin | v NPH 12-20 hours

d>> (Protaphane HM - Humulin |)

A 4

LONG ACTING INSULIN ANALOGUES LAIAs L )

c detemir ~ 6-23 hours (dose dependant)
Glargine Lantus S (Levemir)

n
Detemir Levemir = glargine ~ 20-26 hours

© (Lantus)
Degludec Tresiba =

@ degludec
Aspart-protamine (Aspart+ Aspart Prot) Novomix o >42 ore
. T . : T T T T T T T T T T T T
Lispro-protamine (Lispro + Lispro Prot) Humalog Mix 0 12 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24

Hours
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When to start....

...ahd which to use ...

Plasma Insulin levels
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Clinical Interventions in Aging Dove

s} REVIEW

Management of Glucose-Lowering Therapy in
Older Adults with Type 2 Diabetes: Challenges

and Opportunities
Clinical Interventions in Aging 2023:18

lispro/aspart/glulisina 4-6 hours
(Humalog - Novorapid - Apidra) =

BOLUS INSULINS
= BASAL INSULINS

regular 6-10 hours
(Actrapid HM - Humulin R)

NPH 12-20 hours

(Protaphane HM - Humulin |)

detemir ~ 6-23 hours (dose dependant)
(Levemir)

glargine ~ 20-26 hours

(Lantus)
degludec

>42 ore

T 17 1 1T 1T T T T T T i
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hours
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HbA1c above target Symptomatic
despite optimal treatment hyperglycaemia¥

with non-insulin agent(s) SR, — 2
Al Basal Insulin

LONG-ACTING INSULIN INTERMEDIATE-ACTING INSULIN (NPH)
Initlate basal insulin to control fasting blood glucose

(Review concomitant glucose-lowering agents and
continue them as appropriate)

Intermediate-acting insulin OR LAIAS 2.4 hours 0.5-1 hours
Isophane/NPH Detemir, glargine, glargine atite Durstion
biosimilars, degludec 24 hours 10-16 hours I
=  More hypoglycaemia - Less hypoglycaemia,
=  Shorter duration of action, especially nocturnal
may require twice-daily hypoglycaemia
dosing =  Longer duration of action

= Lower cost =  Higher cost
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Acta Diabetol
DOI 10.1007/500592-007-0023-6

ORIGINAL ARTICLE

drugs

Therapeutic options for elderly diabetic subjects: open label,
randomized clinical trial of insulin glargine added to oral
antidiabetic drugs versus increased dosage of oral antidiabetic

Assessment of safety of antidiabetic treatments,
by study group and blood glucose (BG) level

IONALE SIGG 6 | PALAZZO DEI

Assessment of treatments for efficacy in glycemic control,

Hypoglycemic episodes with clinical symptoms Group A (OADs + glargine) Group B (optimized OADs) P
n=127) (n=18)
BG = 72 mg/dL
Episodes. n (median, min-max) 23 (0, 0-6) 79 (1, 0-19) 0.030*
Number of patients experiencing one episode at least n (%) 9333 17 (60.7) 0.045 ¥
BG = 59 mg/idL
Episodes, n (median, min-max) 500, 0=2) 18 (0, 0=T) 0.442#
Number of patients experiencing one episode at least, n (%) 3111 5(17.9) 0.482
BG < 49 mgidL
Episodes. n (median, min-max) 3 ND
MNumber of patients experiencing one episode at least, n (%) 2(7.1) ND

by study group
Group A (OADs + glargine)  Group B (optimized OADs) P
(n=2T) in = 28)
HbA,. %

Week 24 7.7 (0.9) 7.8(1.0)

Change from baseline —-1.5 (1.2)* —0.6 (0.9)**
[-20to —1.0] [—1.0 to —0.3]

Adjusted change from baseline —1.2 —0.8 0.318*
[~1.6 to —0.8] [—1.2 to —0.4]

Difference in adjusted changes —0.44

FBG, mg/dL
Week 24

Change from baseline

2h-BG, mg/dL
Week 24
Change from baseline
Adjusted change from baseline

Difference in adjusted changes

1313 (26.7)
—537(53.2)°
[~74.7 to —32.6]
-

[—53.6 to —2.9]

164.6 (28.5)
—47 4 (47.7)¢
[—66.3 to —28.6]
~364

[—47.6 to —25.2]
145

[—30.2 to 1.2]

143.9 (45.6)
—25.4 (39.7)**
[—40.8 to —10.1]

171.8 (34.4)
—163 (3.3)*
[—29.2 1o —3.3]
219

[-32.9 10 —10.9]

0.064"

Values are mean (SD) [95% CI].
* P 005 ** P <001,

* Wilcoxon's two-sample test

1 Chi-square test by logistic regression; ND, not determined due to the low number of findings

fP < 0.001 versus baseline
values of same group, f test for
paired data. Between-groups
comparisons: "TANCOVA,
tunpaired 1 test
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Gla-300 vs Gla-100: programma EDITION

Gla-300 vs Gla-100 in diverse popolazioni di pazienti diabetici

T2DM T1DM

EDITION 1 EDITION 2 EDITION 4
N=807 N=811 N=549
BB BOT BB
Insulina basale piu insulina Insulina basale piu OAD Insulina basale piu insulina

prandiale in bolo (analogo (escl. SU) prandiale in bolo (analogo
ad azione rapida) ad azione rapida)

EDITION 3 EDITION JP 2 EDITION JP 1
N=878 N=241 N=243
Insulina basale piu OAD Insulina basale piu OAD Insulina basale piu insulina

(escl. SU) e/o agonisti del prandiale in bolo (analogo
recettore GLP-1 ad azione rapida)

Tutti fase 3, 218 anni

Endpoint primario: non inferiorita 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
92 settimana e il 6° mese di osservazione
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Original article

S

Glycaemic control and hypoglycaemia risk with insulin glargine

300 U/mL versus glargine 100 U/mL: A patient-level mefa-analysis A. HbAlc and B. FPG by Study visit for pooled
examining older and younger adults with type 2 diabetes patient-level data from EDITION 1, 2 and 3
23 October 2018 A
T
== Gla- 100 265 years (n=320)
ﬁ 8.8+ o= G1a-300 265 yuars (v<326) | 7 .;-g
Baseline characteristics for participants > 65 years old (randomised population). -: g3 - :::ﬁ 1:::35::;‘ g
EDITION 1 (EB) EDITION 2 {BOT) EDITION 3 (BOT naive)  Patient-level meta- E %
analysis ;!j- T8 =}
Gla-300  Gla100  Gla-300  Gla100 G300  Gla-100 G300 Gla-100 it 2
(A=127) (n=119) (n=87) (a=103) (a=115) (n=111) (n=329) (n=333) < 7.3 o
T
Age, years (SD) 69.1(3.7) @.6(40) 692(37) 700(37) 70.0(43) 697(47) 694(19) @.8(42) 6.5 -
Aged = 75 years, n (%) 13(102) 14(1L8) 7 (8.0 15(146) 17(14.8) 19(17.1)  37(112) 48 (14.4) T . . m
Gender (male), n (%) 77(60G) 70 (58.8) 43(494) 48(466) 0(609) 66(595)  190(57.8) 184 (55.3) Baseline Week 12 Month &
BMI, kg/m® (50) 352(59) 3B6.1(56) 335(59) 333(45 3.7(e2) 320(e5) 335(e2) 39(59)
eGER, mLjmin/1.73 m® (SD) 659(16.9) @.5(194) 692(179) 689(182) 62.7(174) 725(184) 674(173) 68.2(190) B
History of cardiovascular disorder, n (%) 56{441) 63 (529) 31(356) 50(485) 3| (IJ0) 22(198) 125(380) 135 (405)
Ischaemic coronary artery disorders 21(165) 28(235) 11{126) 18(175) 18(157) 6(5.4) 50(152) 52 (15.6) W 200+ - o100 506 veurs 2ty [ 106 77
Coronary artery disorders 26(205) 28(235) 12{138) 19(184) 11{96) 11{94) 49(149) 58(17.4) @0 L 5
Heart failure 6(47) 9(76) 7 (8.0) 4(39) 6(5.2) 2(1.8) 149 (58) 15 (4.5) a 4 G100 <5 uars oo624) | g g =
Duration of diabetes, years (5D) 186(7.6) 19.6(81) 156(87) 149(82) 128(71) 127(7.6) 158(B1) 15.9(84) 8 150 - s Gla-300 <85 yaars (ne38) |~
Duration of priot basal insulin treatment, years (SDF 7.7 (5.5)  7.8(59)  4.1(44) 48035 - - 62(54)  G4(51) E S
Previous basal insulin daily dose, Ufkg (SDF 064 (021) 06B5(022) 065 (0.20) 067(023) - - 065(020) 066 (022) = Srreeessasscoan
HbA,., % (5D) B02(075) 7.96(073) 8.16(082) 810(073) &36(085) 8.34(1.03) 817(085) &13(085) 'Em 100 - |
o=, | 5]
BB: basal bolus; BMI: body mass index: BOT: basal-supported oral therapy; eGFR: estimated glomerular filtration rate; SD: standard deviation. o 48 3
* Participants in EDITION 3 were insulin naive and were therefore excluded from the caleulations of the means for these parameters, & ﬁ
&0 - - 2.8

r T 1

Baseline Week 12 Month &
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Original article

Glycaemic control and hypoglycaemia risk with insulin glargine
300 U/mL versus glargine 100 U/mL: A patient-level meta-analysis
examining older and younger adults with type 2 diabetes

23 October 2018

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

In summary, it is important to recognise that balancing
glycaemic treatment goals with safety in older people with
diabetes, while maintaining a priority of limiting hypoglycaemia, is
important, The results of this post hoc meta-analysis suggest that,
compared with Gla-100, Gla-300 was associated with less
nocturnal hypoglycaemia and comparable HbA, . reduction in this
vulnerable older age group, with similar results to those observed
in participants < 65 years old. Given the increased burden of
T2DM and its complications in older individuals, further studies
focusing on therapeutic goals and outcomes in older people with
T2DM will be important for defining the best treatment approa-
ches for this growing patient population.

SIGG

A Nocturnal hypoglycaemia (00:00-05:59 h)

Participants 265 years of age

Confirmed (3.9 mmol/L [£70 mg/dL]) or severe
Confirmed (<3.0 mmol/L [<54 mg/dL]) or severe
Documented symptomatic (3.9 mmol/L [£70 mg/dL])
Documented symptomatic (<3.0 mmol/L [<54 mg/dL])

Participants <65 years of age

Confirmed (=3.9 mmol/L [€70 mg/dL]) or severe
Confirmed (<3.0 mmol/L [<54 mg/dL]) or severe
Documented symptomatic (£3.9 mmol/L [£70 mg/dL])
Documented symptomatic (<3.0 mmol/L [<54 mg/dL])

Hypoglycaemia at any time of day (24 h)

Participants =65 years of age

Confirmed (£3.9 mmol/L [£70 mg/dL]) or severe
Confirmed (<3.0 mmol/L [<54 mg/dL]) or severe
Documented symptomatic (3.9 mmol/L [£70 mg/dL])
Documented symptomatic (<3.0 mmol/L [<54 mg/dL])

Participants <65 years of age

Confirmed (£3.9 mmol/L [£70 mg/dL]) or severe
Confirmed (<3.0 mmol/L [<54 mg/dL]) or severe
Documented symptomatic (3.9 mmol/L [£70 mg/dL])
Documented symptomatic (<3.0 mmol/L [<54 mg/dL])

Pooled safety population
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Gla-300
N=327
n (%)

104 (31.8)
32 (9.8)
81 (24.8)
25 (7.6)
Gla-300
N=915
268 (29.3)
88 (9.6)
209 (22.8)
71 (7.8)

Gla-300
N=327
n (%)

234 (71.6)
98 (30.0)
168 (51.4)
78 (23.9)
Gla-300
N=915
580 (63.4)
236 (25.8)
448 (49.0)
189 (20.7)

Gla-100
=332
n (%)

149 (44.9)
46 (13.9)
105 (31.6)
38 (11.4)

Gla-100
N=914

347 (38.0)
119 (13.0)
283 (31.0)
105 (11.5)

Gla-100
N=332
n (%)

257 (77.4)
121 (36.4)
191 (57.5)
89 (26.8)
Gla-100
N=914
640 (70.0)
294 (32.2)
512 (56.0)
248 (27.1)

futuro

CONGRESSI

Favours
Gla-100
B ——

Favours
Gla-300
-«

Relative ris <
Gla-300 vs Gl: 100
(95% CI)

0.70 (0.57 to OB
0.70 (0.46 to 1
0.77 (06110 O
0.67 (0.42 to 1

0.77 (0.68 to OB
0.73 (0.57 to O
0.73 (0.63 to O
0.67 (0.50 to OB

1.0 1.5
RR (95% CI)

Favours
Gla-300
+—

Favours
Gla-100
—p
Relative ris <
Gla-300 vs Gl: 1100
(95% CI)

0.93 (0.85 to 1
0.83 (0.67 to 1
0.89 (0.77 to 1
0.89 (0.69 to 1

0.90 (0.85 to Opp
0.80 (0.70 to OB
0.87 (0.80 to Opp
0.76 (0.65 to OB

0.2 1.0 1.5
RR (95% CI)
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Contributions of Basal and Prandial Hyperglycemia to Total
Hyperglycemia in Older and Younger Adults with Type 2

Diabetes MCllitllS JAGS 61:535-541, 2013
Relative contribution of basal hyperglycemia (BHG) to Relative contribution of postprandial hyperglycemia (PPHG) to
hyperglycemic exposure in older and younger participants hyperglycemic exposure in older and younger participants
according to glycosylated hemoglobin (HbAlc) category according to glycosylated hemoglobin (HbAlc) category
90 4 i
” 64
N n BT 2 i - ﬂ? ML =1 % 1 SBBUS? d 56
T 4 &7 1 = 85 years 0 = B09) 51
i B 62 2 <68 yous = 1,180 N 50 4 48
_w % Ed .mﬁ I Cverall (N = 1,689)
:§ =0 43 & % 40 4 B B388
2 a . T g # 3 18 2 85 years n = 509)
4«2 a2
§ " : msl_ % = a 26 26 <85 years {n = 1,190,
= gl % 2 Ngn xm
20 4
20 4
10 4
10
B " ¥ ¥ ' ¥ ; ¥ - A All r <65 r 6.5-1.0 I T.0-15 I T.5-8.0 : BO0-BS r 8,500 ‘ 9.0-8.5 r 95
il L] B.5-70 T0-T.5 T.5-8.0 BO-BS B.5-8.0 8.0-9.5 8.5
HbAlc Cateqory

HaAlg Cateqory
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Table 2. Incidence Rates and Hazard Ratios for ED Visits or Hospitalizations for Hypoglycemia Among New Users of Glargine
Severe Hypoglycemia Risk With Long-Acting Insulin Analogs ~ 2nd Detemir Compared With Neutral Protamine Hagedom (NPH) Insulin

vs Neutral Protamine Hagedomn Insulin = Unweighted
No. of Follow-up time, person- MNo. of Incidence rates per Hazard ratio rates per 1000 Adjusted hazard
Agent patients  median (IOR), ¥ years events 1000 parson-years (95% CI) PErson-yaars ratio (95% CI)?

Glargine ws NPH insulin
Glargine 407018 037(0.20-0.73) 299098 5194 1737 (16.89-17.84) 0,61 (0.55-067) 17.37(16.89-17.84) 0.71{0.63-0.80)
NPH insulin 26 402 0.27 (0.2-0.55) 14554 460 3068 (27.88-33.48) 1 [Reference] 26.64 (26.01-27.30) 1 [Reference]

@ 2021

Table 3. Hazard Ratios for ED Visits or Hospitalizations for Hypoglhycemia

Detemir vs MPH insulin
Among Mew Users of Glargine and Detemir Compared With Neutral -
Protamine Hagedorn (NPH) Insulin According to Prandial Use Detemir 141588 0.37(0.20-0.76) 101426 1693 1669 (15.92-17.51) 058 (0.52-0.64) 16.69(15.92-17.51) 0.72(0.63-0.B2)
During Follow-up MPH insulin - 26 402 0.27(0.20-0.55) 14534 460 3068 (27.88-33.48) 25.04(24.01-26.11) 1[Reference]
Concomitant prandial insulin use during aard ratio (85% C1 Abbraviations: ED, emergancy department; I0R, intarquartile range. peplid: BILCAEON-
sulin glargine vs insulin (expa € concomitant usae of noninsulin antidiabetic drugs, incuding sulforyluraas, others).
Time using prandial insulin
Glargine 0.99 {0.90-1.09)
NPH insulin 1 [Reference]
o e B Figure 1. Hazard Ratios of Hypoglycemia Risk by Age for Glargine Figure 2. Hazard Ratios of Hypoglycemia Risk by Age for Detemir
Glargine 0.78 (D.69-0.87) vs Neutral Protamine Hagedom (NPH) Insulin Users vs Neutral Protamine Hagedom (NPH) Insulin Users
NPH insulin 1 [Reference) 13-
P value for interaction (glargine = time using ool AN .
prandial insulin during follow-up) : AN /./

Insulin detemir ws NPH insulin (expanded cohort)
Time using prandial insulin

Hazard ratio
[=]
=1
i
Hazard ratio

Detemir 0.56 (0.B6-1.08)

NPH insulin 1 [Reference]
Time not using prandial insulin 0.8

Detemir 0.78 (0.68-0.839)

NPH insulin 1 [Referance] fas - = i p = o4t - - - - 2
P walue for imteraction (detemir = time wsing 02 Age, ¥ Aga, y

prandial insulin during follow-up)
Abbraviation: ED. emergency departmernt.

The hazard ratios are indicatad by the solid line and the corresponding upper,

i a The hazard ratios are indicated by the solid ine, and the corresponding upper
and lower bounds of the 95% Cls are indicated by the dashed lines.

and lower bounds of the 95% Cls are indicated by the dashed lines.
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Timeline of major clinical developments in insulin’s evolution.

Rapid acting
Insulin analogs

Lispro Ultra-rapid
Discovery of Aspart Inhaled acting
Insulin Glulisine Insulin Insulin analogs
1946 1953 1984 2000 2015
1921 1996 2006
NPH Lente Human 1st generation | | 2™ generation Once weekly
insulin insulins Insulin Basal insulin Basal insulin Basal insulin
analogs: analogs:
Glarginec Degludec
Detemir Glargine U300

Jay S. Skyler Dia Care 2021;44:1459-1461

American
Diabetes
- Asswmon 3

©2021 by Amencan Diabetes Association
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n: the Way of the Future

Basl Weekly Insuli

Remoalet  INSulin-naive T2D Insulin-experienced T2D
At

erminal
000000000000000000000 [ oNWARDS 1 ONWARDS ?

B2 Insulin naive T2D Basal switch T2D

Insulin icodec +
non-insulin anti-diabetic drugs

000000000000000000000000000000

IDeg + non-insulin anti-diabetic drugs

L. L. ONWARDS 3 ONWARDS 4
Acido icosanedioico Insulin naive T2D Basal switch T2D

Insulinicodec +
IAsp = non-insulin anti-diabetic drugs

«  Acylated insulin: 20-carbon fatty diacid sidechain :Sg ilr?g:_insu”n anti-diabetic drugs
* High albumin binding
* Reduced enzymatic degradation ONWARDS 5
) ) ) RCT with real world elements T1D
* Reduced insulin receptor-mediated clearance Insulin naive T2D
* Time-action profile (t% = approx. 8 days) supports Insulin icodec with DoseGuide ONWARDS 6

Basal-bolus T1D

Insulin icodec + IAsp

once-weekly dosing in humans

Once Daily basal insulin analogues

* Currently in Phase 3 Trials

IDeg + IAsp

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
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QUESTION How does once-weekly insulin icodec compare with once-daily insulin degludec in glucose-lowering efficacy
(hemoglobin A;. [HbA;]) in adults with insulin-naive type 2 diabetes?

CONCLUSION Among people with insulin-naive type 2 diabetes, once-weekly icodec demonstrated superior HbA;. reduction to once-daily
degludec after 26 weeks of treatment, with no difference in weight change and a higher rate of combined level 2 or 3 hypoglycemic events.

POPULATION INTERVENTION
369 Men 588 Participants randomized
219 Women
-
_— R 294 294
nsulin-naive adults wit
type 2 diabetes and HbA ;. Icode_c Degludec
o o Once-weekly icodec Once-daily degludec
of 7.0% to 11.0% / -
: : : and once-daily placebo via and once-weekly placebo
Seate It IS LK subcutaneous injections via subcutaneous injections
glucose-lowering agents ) )
(-0 M
Mean age: 58 years o
LOCATIONS

PRIMARY OUTCOME

Change in mean HbA . from baseline (week 0) to week 26
(noninferiority margin, 0.3 percentage points)

92
Medical sites
in 11 countries

FINDINGS

© AMA

Change in mean HbA

Icodec

Degludec

Baseline » 8.6%

6 months » 7.0%

Estimated change,
—-1.6 percentage points

Baseline » 8.5%

6 months » 7.2%

Estimated change,
—-1.4 percentage points

Icodec was found to be noninferior (P < .001)

and superior (P

=.002) to degludec:

Estimated treatment difference,
-0.2 percentage points (95%Cl, -0.3 to -0.1)

Lingvay |, Asong M, Desouza C, et al. Once-weekly insulin icodec vs once-daily insulin degludec in adults with insulin-naive type 2 diabetes:

the ONWARDS 3 randomized clinical trial. JAMA. Published online July 24, 2022. doi:10.1001/jama.2023.11313




S(X]HA ITALIANA
E GERIATRIA

N Engl ] Med 2020; 383:2107-2116

The NEW ENGLAND
JOURNAL of MEDICINE

ORIGINAL ARTICLE

Once-Weekly Insulin for Type 2 Diabetes without Previous Insulin
Treatment

Julio Rosenstock, M.D., Harpreet 5. Bajaj, M.D., M.P.H., Andre] JaneZ, M.D., Ph.D., Robert Silver, M.D., Kamilla Begtrup, M.Sc.,
Melissa V. Hansen, M.D., Ph.D., Ting Jia, M.D., Ph.D., and Ronald Goldenberg, M.D. for the NN1436-4383 Investigators*

A Change in Glycated Hemoglobin Levels

8.1%

Weeks

0.0+ #&_8.0%
-0.54
& Glargine
% -1.0
o= 6.87%
w 6.69%
154 Icodec -
_2 c T 1 1 1 ] T 1
Baselme 4 8 12 16 20 26 26*

B Percentages of Patients Who Met Glycated
Hemoglobin Targets

M Icodec M Glargine

100
904
80+
70
60
50+
404
304
20+
104

0-

Patients after 26 Wk (%)

<7.0%

=<6.5%
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C Patient-Measured Blood Glucose Profiles

234+ Baseline Wk 26 ~13.0
—— Icodec -~ Icodec
216 —@— Glargine -<{>- Glargine -12.0
198+ ~11.0 E
% 180- L100 5
£
3 1624 9.0 E
§ 1444 —-8.0 g
- i
;g 126+ 7.0 g
o
108 6.0 t=7
90 5.0
) ¥
0] 0.0
S & Q& y o'} 3# \6‘0 ~ éo‘s\
Q&';g) “-‘\00 > & .\‘&\“ & ep s@ Q«:}i: F
* S & s
D Insulin Dose
300~
Glargine
250+
2 200-
:
r 150+
=
g A6 Approximate Daily Dose
Icodec 33 U/day
50 Glargine 41 U/day
Vs
0 T T T T T T T T T T T T l
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HbA1c above target
HbA1c above target =

despite optimal treatment

Symptomatic
hyperglycaemia® +
(Consider more intensive

insulin regimens) High postprandial - Basal Insulin dose
 Symptoms o yperglycaemiaincudepolyurc, olyepsic, Blury vison, and welght s blood glucose exceeding 0.5 units/kg/day

Intensify insulin therapy

with non-insulin agent(s)

v

Initiate basal insulin to control fasting blood glucose

(Review concomitant glucose-lowering agents and
continue them as appropriate)

Select type of basal Insulin

A common approach to intensifying insulin therapy is to add bolus or
prandial insulin before meals. Combination compounds such as
premixed (biphasic) insulin or insulin/GLP-1 RAs are also available and

Intermediate-acting insulin  OR  LAIAs could be considered for patients with fixed eating patterns who prefer
Isophane/NPH Detemir, glargine, glargine more convenient regimens over multiple daily injections. Other
biosimilars, degludec considerations informing the choice of intensification regimen
. ;nhurehrm:rme:fia * Less hnl:;:ghw:aer"rz include glycaemic control requirements, risk of hypoglycaemia, and
- orter duration of action, especially noctu
may Jaily | - weight management. Patient education is crucial and team-based
dosing = Longer duration of action ﬂlPFﬂ'TE needed.
=  Lower cost = Higher cost

Basal Insulin ¥ Prandial Insulin

LONG-ACTING INSULIN INTERMEDIATE-ACTING INSULIN (NPH) Titrate dose

Start: 0.1-0.2 units/kg/day depending on age, comorbidities, and
fasting blood glucose levels, /\

= 5 = ~ é Adjust: 2-4 units every three or four days, or as dlinically indicated, = 4 \ [\ - . { A
< aadl iole SeOTe until fasting blood glucose target is reached. S 8 e Fe
2'—4; hours 0'.15”-1 hours Fnrhypﬂymnla: Address the cause and mﬂmmﬂqﬂ'ﬁ -Smrnihutes 30 minutes

ator rat [ 1§ 1 [ at '
24 hours 10-16 hours dose (fﬂfph. bﬂlll'lm- 4-5 hours Up to 6 hours
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Simplification of Cmplex Insulin herapy

( Patient on basal (long- or intermediate-acting) and/or prandial (short- or rapid-acting) insulins¥* ] ( Patient on premixed insulin§ )

Y y
C ) C )

* Use 70% of total dose as

basal only in the morning

( Change timing from bedtime to morning )

N
Titrate dose of basal insulin based on fasting If mealtime insulin <10 units/dose:
fingerstick glucose test results over a week If prandial insulin >10 units/dose: =  Discontinue prandial insulin and add
- insuli t
Fasting Goal: 90-150 mg/dL (5.0-8.3 mmol/L) « | dose by 50% and add noninsulin noninsulin agent(s)
= May change goal based on overall health agent
and goals of care** Titrate prandial insulin doses down as
noninsulin agent doses are increased
\ * J with aim to discontinue prandial insulin
( I 50% of the fasting i tick al h ~ / Add noninsulin agents:
value; :re oie?f':;l%‘;glg‘ers ik glucose = If eGFR is 245 mg/dL, start metformin 500 mg
« T dose by 2 units ’ daily and increase dose every 2 weeks, as
tolerated
If >2 fasting fingerstick values/week are <80 = IfeGFR is <45 mg/dL, patient is already
mg/dL (4.4 mmol/L): taking metformin, or metformin is not tolerated,
= | dose by 2 units proceed to second-line agent
_ J ' Y
' N\
Additional Tips Using patient and drug characteristics to guide decision-making, as depicted in

Fig. 9.3 and Table 9.2, select additional agent(s) as needed:

= Every 2 weeks, adjust insulin dose and/or add glucose-lowering agents based on
fingerstick glucose testing performed before lunch and before dinner

* Goal: 90-150 mg/dL (5.0-8.3 mmo/L) before meals; may change
goal based on overall health and goals of care**

= |If 50% of premeal fingerstick values over 2 weeks are above goal, increase the
dose or add another agent

= If >2 premeal fingerstick values/week are <90 mg/dL (5.0 mmol/L),
decrease the dose of medication

= Do not use rapid- and short-acting insulin at bedtime
=  While adjusting prandial insulin, may use simplified
sliding scale, for example:
O Premeal glucose >250 mg/dL (13.9 mmol/L),
give 2 units of short- or rapid-acting insulin
O Premeal glucose >350 mg/dL (19.4 mmol/L),
give 4 units of short- or rapid-acting insulin
= Stop sliding scale when not needed daily
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CONSIDERATIONS FOR TREATMENT REGIMEN SIMPLIFICATION AND
DEINTENSIFICATION/DEPRESCRIBING IN OLDER ADULTS WITH DIABETES

When may treatment
deintensification/
deprescribing be reguired?

SOCETA ITALIANA
DI GERONTOL(
EGERIATRA £

Diabetes g
Care

Supplement
1

Reasonable A1CS
treatment goal

g <7.0—7.5% (53—58

Patient characteristics,
health status

When may regimen

Rationale/conside rations simplification be required?

= Patients can generally = If sewere or recurrent = If severe or recurrent

7))
ar
- |
(a]
<
o
[TT]
(a]
-
o]
]
[ ]

HEALTHY

_Stan.dards of Care mimal ol ) perform complex tasks to hypoglycemia occurs in hypoglycemia occurs in
in Diabetes—2023 intact cognitive and maintain good glycemic patients on insulin patients on moninsulin
functional statuws) control when health is therapy (regardless of therapies with high risk
stable ALC) of hypoglycemia
= During acute illness, patients If wide glucose excursiomns [regardiess of A1C)
may be more at risk for are observed If wide glucose excursions
administration or dosing If cognitive or functional are observed
errors that can result in decline occurs following In the presence of
hypoglycemia, falls, acute illmess polypharmacy
fractures, etc.
< B.0% » Comaorbidities may affect If sewvere or recurrent If sewere or recurrent

13. Older Adults; Standards of
Care in Diabetes—2023

Diabetes Care 2023;46(Suppl. 1):5216-5229 | https//doi.org/10.2337/dc23-5013

COMPLEX *

chronic illnesses or
two or more
imnstrumental ADL
impairments or
miild-to-moderate
cognitive impairment)

LL]

VERY COMPLEX

(B4 mmol//mmol)

Avoid reliance on A1C = Mo benefits of tight glycemic

self-management abilities
and capacity to awoid

by poglyce mia

= Long-acting medication

formulations may decreases
pill burden and complexity
of medication regimen

hypoglycemia ococurs in
patients on insulin
therapy (ewen if A1C is
appropriate)

If unable to manage
complexity of an insulin
reginmen

If there is a significant
change in social
circumstances, such as
loss of caregiver, change
in living situation, or
financial difficulties

= If on an insulin regimen

hypoglycemia occcurs in
patients on moninsulin
therapies with high risk
of hypoglycemia (ewven if
A1C is appropriate)

If wide glucose excursions
are observed

In the presence of
polypharmacy

If on noninsulin agents

and awoid contral in this population and the patient would with a high hypoglycemia
stage chronic hypoglycemia and =« Hypoglycemia should be like to decrease the risk in the context of
illnesses or symptomatic avoided number of injections and cognitive dysfunction,
moderate-to-severe hyperghycemia = Most important outcomes fingerstick blood glucose depression, anorexia, or

cognitive impairment
or two or more ADL
impairments)

are maintenance of
cognitive and functional
st@atus

monitoring events each
day

= If the patient has an

inconsistent eating
pattern

inconsistent eating
pattermn

If taking amy medications
without clear benefits
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Standards of Care
in Diabetes—2023

13. Older Adults; Standards of
Care in Diabetes—2023
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ATMENT REGIMEN SIMPLIFICATION AND

DEINTENSIFICATION/DEPRESCRIBING IN OLDER ADULTS WITH DIABETES

Patient characteristics/
health status

Reasonable A1C/
treatment goal

Rationale/considerations

When may treatment
When may regimen deintensification/
simplification be required?  deprescribing be required?

Community-dwelling Avoid reliance
patients receiving on AL1C,
care in a skilled glucose target
nursing facility for 100200 mgfdL
short-term
rehabilitation

home

At the end of life
and symptomatic

hyperghycemia

& Glycemic control is
important for recovery,
wound healing, hydration,
and avoidance of infections

(5.55-11.1 mmaolfL) = Patients recovering from
ilness may not have
returned to baseline
cognitive function at the
time of discharge

# Consider the type of suppo
the patient will receive at

Avoid hypoglycemia  » Goal is to provide comfort
and avoid tasks or
interventions that cause
pain or discomfort

« Caregivers are important in
providing medical care and
maintaining quality of life

» If treatment regimen
increased in complexity
during hospitalization, it
is reasonable, in mamy
cases, to reinstate the
prehospitalization
medication regimen
during the rehabilitation

# If the hospitalization for
acute illmess resulted in
weight loss, anorexia,
short-term cognitive
decline, and/for loss of
physical functioning

o If taking any medications
without clear benefits in
improving symptoms
injections or finger sticks)  and/or comfort

o If there is excessive
caregiver stress due to
treatment complexity

o If there is pain or
discomfort caused by
treatment (e.g.,
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Steps to consider in the Us
Adults to Improve Diabetes and Quality of Life Outcomes

Assess for Barriers
Of Use of Diabetes Technology
-Cognitive dysfunction
-Physical disabilities
-Vision impairment
. -Hearing impairment

Reassess capacity for use and
usefulness of technology

Identify Patient

periodically USE OF TECHNOLOGY & Preference
-Impact on glucose levels GOALS OF CAREIN OLDER -Perceived as a burden
ADULTS -Perceived as interference

-Impact on quality of life S
eImprove glycemic control with lifestyle
eLower risk of
hypoglycemia

eImprove quality of life

Consider use of technology with

support from caregivers
Identify appropriate technology

based on benefits, barriers, and
preference

- Educate caregiver
- Simplified instructions

N,

_ - Ability to call for troubleshooting )

Endocrinol Metab Clin North Am. 2020 March ; 49(1): 57-67. doi:10.1016/j.ecl.2019.10.001
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e of Diabetes Technology and Goals of Care in Older

Technology
Systems:

Benefits in Older Adults

Challenges in Older Adults

Insulin
administration
systems

Pump or CSII:

Reduce hypoglycemia

Improve Alc

Availability of bolus calculators
Smaller accurate doses

Keep track of active insulin

Downloadable reports

Maintenance in context of getting and
changing various parts

Need for intact dexterity
High cost
Visual Impairment

Burden/ Negative impact on Quality of Life

Bluetooth-enabled

Bolus calculator

Maintenance in context of changing

-Financial considerations /

insulin pen: L. . cartridges
Keep track of active insulin
Need for dexterity
Downloadable reports
High cost
Useful to assess adherence
Visual Impairment
Monitoring
systems
CGM Reduce hypoglycemia Maintenance in context of changing sensor
Reduce glucose variability Need for dexterity
Improve glucose control High cost
Reduce need for fingersticks Visual impairment
measurement L
Hearing impairment
Downloadable reports .
Perception of data overload causing anxiety
Alarm/alerts are available in most
Alarm/alert fatigue
SHARE feature can help involve
caregivers
Hybrid Systems Reduce hypoglycemia Maintenance in context of many parts need
. replacement
Reduce glucose variability

Improve glucose control
Downloadable reports
Alarm/alert

Need for dexterity

Very high cost

Visual impairment

Hearing impairment

Perception of data overload causing anxiety

Alarm/alert fatigue




BARRIERS TO
TECHNOLOGY USE IN
OLDER ADULTS
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Barriers Glucose monitoring systems Insulin delivery systems
Cognitive - Unable to troubleshoot COGM data readings - Unable to remember mmltiple steps to change
dysfunction tubing and cannula
- May under bolus or over bolus due to
information overload of glocose readings . May administer repeated boluses due to
forgetfulness, leading to insulin stacking
- Challenge to remember mmltiple steps to OrEe
change sensor - Unable to problem solve when issues arise
(kinked tubes, bent cannulas, pump failure
- Owverreacting to CGM alarms € )
. Frustration when device seems too
complicated
- Unable to problem solve when issues arise
(failed sensors, problems with connectivity)
Dexterity . Difficulty calibrating CGM . Difficulty changing cartridges in the insulin
n
Pproblems . ) . ine COM pe
- Difficulty working with pump tabing and
. Difficulty dealing with CGM adhesion tape mﬁ
- Difficulty manipulating CGM transmitter to . Difficulty pressing buttons on insulin pump
change sensor required to administer insulin
. Difficulties tapping on button on CMG . Difficulty reaching insertion sites for pump
receiver
Wisual - Unable to read CGM readings - Unable to see numbers on insulin pen
impairment
P - Unable to read calibration prompts - Unable to see pump display
. Unable to notice pump damage that can lead
to malfunction
Hearing - Unable to hear CGM alarms and alerts - Unable to hear alarm from insulin pump
impairment malfunction
Social - Mo one to help during times of confusion - Unable to administer insulin injections alone
Isolation /
Lack of . Unable to find assistance changing sensors - Unable to find assistance changing pump
SI]PPOI[ sites

Endocrinol Metab Clin North Am. 2020 March ; 49(1): 57-67. doi:10.1016/j.ecl.2019.10.001
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CONSIDERATION FOR USE OF DIABETES
TECHNOLOGY SYSTEMS BASED ON PATIENT
CHARACTERISTICS, HEALTH STATUS, AND
GLYCEMIC GOALS

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

Glycemic goal

Potential Benefits on Use of Diabetes Technology

Potential limitations of Use of

and Health status Diabetes Technology
Healthy (few coexisting | Alc goal 7.5% (38 Bluetooth pen: Need to evaluate
chronic illnesses, intact mmolmol) cognitive function
cognitive and functional Can be used to keep track of adherence periodically
status) and educate patients regarding impact
of missed or inaccurate dosing Caregivers need to
be trained to help
Pump: especially with
. Capacity for small dose of insulin SHARE feature
Assismee with i o nd Alams et
active on anxiety
CGM:
Reduced need for finger sticks
Alarm and alert can help with
hypoglycemia fear and unawarensss
SHARE feature can be used to involve
caregivers as needed
Commumity-dwelling Alcis not areliable | Pump: Need to train staff at the facility
patients receiving care measure, glycemic L
in a skilled nursing goal between 100— . May maintain tighter control needed
facility for short-term 200 mg/dl (5.5-11 during rehabilitation
Tehabilitation mmol/L) coM:
Can help lower sk of hypoglycemia
especially if on insulin regimen
Very complex/poor Alc <B5% (69 Pump: Need to train mursing home staff
health (long-term care mmolmol) . . )
or end stage chronic . C(ms:der umhm_.ung pump in older
illnesses or moderate- adult with T1D if staff is able to
to-severe cognitive support
impairment or 21 ADL coM:
dependencies) -
Continue CGM therapy to prevent
in those on mmltiple insulin injections
or those who are not tolerating
fingersticks
Patients at end of life avoid extreme of Mot much role in person with T2D
ghucose level as }
hypo or CGM can help those with T1D to
hyperglycemia reduce burden of multiple fingersticks
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Nonadherence to Insulin Therapy
Detected by Bluetooth-Enabled
Pen Cap Is Associated With Poor
Glycemic Control

Diabetes Care 2019;42:1129-1131 | https://doi.org/10.2337/dc18-1631

Glycemic Control by Tertile of Adherence

W Alc (%)
10 ]

9

8 P=0.03
7

6

5 .

Most adherent tertile Least adherent tertile

Figure 1—Glycemic control by tertiles of adherence.
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Il sensore impiantabile rende possibile I'attivazione di
allarmi PER ALTI O BASSI LIVELLI di glucosio
opzionali e individuali. Il paziente ricevera quindi

awvisi in caso di ipoglicemia e iperglicemia

Technology can be useful in people with type Adapt the clinic/system to optimise effective

2 diabetes but needs to be part of an holistic use of technology among people with type 2
plan of care and supported by DSMES. Consider CGM in diabetes, particularly to support behaviour

people with type 2 change through self-monitoring.
diabetes on insulin.

G che mic Targets: Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse JB
Standards of Medical Care in Diabetes - 2022. Diabetes Care 2022;45(Suppl. 1) Diabetes Care 2022; hitps://doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/s00125-022-05787-2.
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AMBULATORY GLUCOSE PROFILE (AGP) REPORT:
CONTINUOUS GLUCOSE MONITORING

Section 7

. AGP Report: Continuous Glucose Monitoring
a American

Diabetes e e Test Patient DO®:janl. 1970
- Association. ey wigh 20t 14 Days: August 8-August 21, 2021
i i - Time CGM Active: L00%
D ia betes Connected for Life ~ aave
Hiigih 24% Glucose Metrics
- AversgeGluocose A TS mgeL
Technolo
- Target

G Ma nt indicator (GMI} _____ T.5%
Gaoal: <T%

e 5%
Esd | Gheco=se Vardabiliy
Defined as percent coefficie
- Wery Low 5% Saal: < 53:
Goak < 1% St 196 Hrme in m@mnge = —~ 1S Frirote Gosl: =365

Ambulatory Glucose Profile [AGP)

¥ af glucoss walles from Bhe Dot perdod, with median [SO0%] and other penosntiles. shown as if they ooourned in a singbe day.

S5%

TS

i

E Target \//\_/
- = < ALange
K.__J =

54 — o
Il sensore impiantabile rende possibile I'attivazione di allarmi Daily Glucose Profiles
PER ALTI O BASSI LIVELLI di glucosio opzionali e individuali. Focn daly profile reprasents & misniantte-mianiant peres _
Il paziente ricevera quindi avvisi in caso di ipoglicemia e iperglicemia LI T s P e S
3= rJ > TN TR T . N LA
1zpm 1zpm 1zpm 1zpm 1zpm 1zpm 1zpm
Glycemic Targets: e —v.a —— —_— —

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

| Figure 6.1 —Key points included in standand ambulatory gucose profile (AGP) report. Regrinted from Holt =t al. (33).
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The Evolution of Insulin and How it Informs
Therapy and Treatment Choices

Irl B. Hirsch,' Rattan Juneja,” John M. Beals,” Caryl ). Antalis,* and Eugene E. Wright, Jr.*

F e «TAILORED THERAPY
e ————— IN ELDERLY PATIENTS

Time (Hours)

Exogenous
insulin

Rapid acting analog insulins: lispro, aspart, glulisine
Short-acting insulin: human regular insulin
Intermediate-acting human insulin: NPH
Long-acting analog insulin: detemir
Long-acting analog insulin: glargine

Plasma insulin levels

0 12 24
Time (Hours)

Subcutaneous
space capillary

Adapted from Hirsch | 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, Tankova T, Tsapas A, Buse JB

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