HbA1c and diabetic complications

UKPDS

Risk reduction over 10 years

Any diabetes-related endpoint
Microvascular endpoints
Myocardial infarction
Cataract extraction
Retinopathy at 12 years
Microalbuminuria at 12 years

12%
25%
16%
24%
21%
33%

UKPDS 33. Lancet. 1998;352:837-853.

P=0.029

P =0.0099

P =0.052

P =0.046
P=0.015

P = 0.000054



HbA1c and microvascular disease
ADVANCE trial
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No. at Risk
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ADVANCE Study Group.
N Engl J Med 2008;358:2532-45.



HbA1c and microvascular disease
ADVANCE trial

Mean Glycated Hemoglobin Intensive Standard Relative Risk
Reduction during Control Control Reduction
Characteristic Follow-up (95% Cl) (N=5571) (N=5569) Hazard Ratio (95% CI)  (95% Cl)
percent number of patients (percent) percent
Age s
<65 yr 0.70 (0.65 t0 0.75) 367 (16.1) 421(18) , 14 (1 to 25)
265 yr 0.70 (0.65 to 0.75) 642 (19.5) 695 (21.0) i 8 (310 17)

ADVANCE Study Group.
N Engl J Med 2008;358:2532-45.




Glycemic control and CVD

Meta-analysis of large-scale RCTs

Cardiovascular events

Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio  limit limit Z-Value p-Value
ACCORD 0,944 0811 1,098 -0746 0455 1‘»
ADVANCE 0937 0830 1,059 -1,035 0,301
PROACTIVE 0811 0681 0966 -2,346 0,019 ——
UKPDS 33+34 0852 0723 1,003 -1,920 0,055 —ll—
VADT 0860 0700 1058 -1425 0,154 —8—
OVERALL 0893 082 0957 -3,182 0,001 L 3
05 1 2

Favours Interv. Favours Conv.

Mannucci E, Monami M, Lamanna C, Marchionni N.
Nutr Metab Cardiovasc Dis 2009:19:604-612.



HbA1¢c and macrovascular disease

ACCORD trial

Primary Outcome

Subgroup

Total

Previous cardiovascular event
No
Yes

Sex
Female

Age at baseline

<65 yr
=65 yr
Glycated hemoglobin at baseline
<8.0%
>8.0%
Race
Nonwhite
White

No. of
Patients

10,251

6,643
3,608

3,952

4,868
5,360

3,647
6,604

No. of
Events

723

330
393

212

284
438

222
501

Hazard Ratio P Value
: 0.04
—
J L ]
; 0.74
| =

0.29

0.6

T T 1

1.0 1.4

Intensive Standard
Therapy Therapy
Better Better

ACCORD Study Group.
N Engl J Med 2008;358:2546-58.



HbA1c in advanced age

[ Reduced life expectancy (smaller benefit) ]
Reduced functional benefit for avoidance of some
microvascular complications
[ Greater risk of hypoglycemia ]
Greater risk of consequences from hypoglycemia
\ J
L B,
Impact of some therapies on patients’ autonomy
\_ J




Hypoglycemic risk in aging T2DM

Impaired renal function

Prolonged /2 of insulin
and OHAs

Cognitive dysfunction

Irregularity in drug
therapy

Comorbidities

Irregularity in meals and

nutrient absorption

W

Hypoglycemia




MH-odds ratio
(logarithmically transformed)

C

Glycemic control and CV mortality
Meta-analysis of large-scale RCTs

00 03 06 09 1.2 15 18 21 24 27 30

Differences between severe hypoglycemic rates
(Interventional vs Conventional group, %)

Mannucci E, Monami M, Lamanna C, Marchionni N.
Nutr Metab Cardiovasc Dis 2009:19:604-612.



Hypoglycemia and falls

A cohort study

Predicted incidence rate

. : - 0000 son-years (95% C
Population with type 2 diabetes pet 0N pemacticyears (220 Gl

and nature of accident Hazard ratio (95% CI) Hypoglycaemia No hypoglycaemia

Age <65 years

g 135 (114,161 1
Accidental fall 1.17 (0.88, 1.57) 42.7 (304, 55.1) 36.4 (29.5,434)

76.0 (57.2,94.7) 53.1 (43.7,62.5)

Other accident 1.43(1.13, 1.81)*
Age >65years

Accidental fall 1.52 (1.18, 1.95)* 789 (58.3,994) 52.0 (41.4, 62.6)

otor venicle accident U.79 (0.20, 2.38) 1.7 10.0,9.7) 6.0 (2.6, 9.9)
Other accident 1.23 (0.82, 1.85) 38.0 (23.6, 52.3) 30.8 (23.1, 38.6)

Signorovitch JE et al. Diabetes Obes Metab 15:335-341, 2013



Diabetes therapy and fractures

A case-control study

Lower Higher OR Lower Higher OR
0.1 10 100 0.1 1.0 100

Secretagogues = ——+—{~ 0.67[0.33;1.34] e 0.77[0.44;1.37]

Metformin —e— 0.72[0.33,1.56] — 0.94[0.54;1.65]
r--------------- ---—---------—---------_---ql
¢ Insulin T  1.52[0.86;2.70] . Y - |
" —e—  1.77[1.05.2.97T" -
B

S
Figure 1—Adjusted ORs, with 95% CI, for bone fractures of exposure to different hypoglycemic
drugs in a logistic regression model. Left panel: Exposure for at least 36 months (mean = SD
67.6 = 22.3,66.0 = 21.5, and 60.2 = 18.3 months for secretagogues, metformin, and insulin,
respectively). Right panel: Exposure at index date. Data are presented on a logarithmic scale.

“P < 0.05.

Monami M et al. Diabetes Care 31:199-203, 2008



All-cause mortality in population

Relationship with HbA1c

Death from any cause
Glycated hemoglobin category — hazard ratio (95% Cl)
<5.0%
5.0 to <5.5% (reference)
5.5 to <6.0%
6.0 to <6.5%
26.5%

Selvin E et al. N Engl J Med 362:800-11, 2012

1.43 (1.17-1.74)
1.00

1.34 (1.18-1.52)
1.92 (1.63-2.27)
1.92 (1.54-2.40)



All-cause mortality in T2DM

Relationship with HbA1c
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Currie CJ et al. Lancet 315:481-9, 2010



All-cause mortality in T2DM

Relationship with HbA1c

100
§ Mean HbA1c . Non-insulin treated patients
(5 yrs)

Insulin treated patients

10

mean follow-up of 5.7 = 3.5 years

Survivors Dead

<6.5 6.5-7.4 7.5-8,4 >8.4 427 (44.0) 427 (47.8)

Monami M et al. Nutr Metab Cardiovasc Dis, 2012



All-cause mortality in T2DM

Relationship with HbA1c

§ . . Age <71 yrs
Mean HbA1c I

(5 yrs) Age >71 yrs

mean follow-up of 5.7 £+ 3.5 years

Survivors Dead
427 (44.0) 427 (47.8)

<6.5 6.5-7.4 7.5-8,4 >8.4

Monami M et al. Nutr Metab Cardiovasc Dis, 2012



4 Obiettivi di compenso glicemico meno strin-
genti (HbA,. 7-8%) dovrebbero essere perseguiti
In pazienti con diabete di lunga durata > 10 anni
soprattutto con precedenti di CVD o una lunga storia
di inadeguato compenso glicemico o fragili per eta

e/o comorbilita. L'approccio terapeutico deve essere

tale da prevenire le ipoglicemie. (Livello della prova

VI, Forza della raccomandazione B)

Standard Italiani per la cura del diabete mellito. SID-AMD, 2009




Advanced age or frailty?

Comorbidity

Renal function

Cognitive function

Duration of diabetes

Autonomy and social support




DPP4i and hypoglycemia

Meta-analysis of RCTs

Mantel Haenzel Odds Ratio (95%Cl)
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Mantel—-Haenszel odds ratio (with 95% Cl) for any hypoglycemia (logarithmic scale).

Monami M, lacomelli I, Marchionni N, Mannucci E.
Nutr Metab Cardiovasc Dis, 2009



Diabetes drugs

Not inducing hypos

Metformin
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SGLT-2 inhibitors

Inducing hypos

Insulin

Sulfonylureas

Glinides




Diabetes drugs and hypos

Mode of administration

Injectable
f 2
Metformin :
§ 3 { Insulin J
DPP4 inhibitors
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