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EFECTOS DE INSULINA: PROATEROSCLEROTICAS
O ANTIATEROSCLEROTICAS?
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* La asociacion de insulina con eventos cardiovasculares se ha
basado en la medicion de niveles endégenos de insulina, no

Consideraciones

en uso farmacoldgico

—Son un reflejo del estado de resistencia a la insulina del
paciente

—Gradiente porta/sistémico es diferente, s6lo medimos
circulacion sistémica

Disefio de estudios antiguos

—Muchos pacientes que inician con insulina tienen mayor

tiempo de evolucién de DM y mayor cantidad de
comorbilidades

Nuevos requerimientos de seguridad cardiovascular
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EVIDENCIA CON INSULINAS HUMANAS
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Diabetes Mellitus Insulin Glucose Infusion in Acute Myocardial
Infarction (DIGAMI): Benefit of Tight Glycemic Control in No Insulin — Low Risk
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Malmberg K, et al. BMJ. 1997;314:1512-1515.

DIGAMI-2: mortalidad total

Group 1 vs Group 2 Group1 15 Group3
HA-1 03071 34) P08 HR =126 0.2~ 172)P = 0157

o+ T T T y
Numberatric © 05 10 15 20 25  30Yeas
Group 1 474 415 357 309 252 196 113
Group 2 473 416 358 297 256 196 100
Group 3 306 272 250 21 177 150 @8

Figure 2 Mortality in groups 1, 2, and 3 (intention to treat analysis).

Malmberg K. Eur Heart J. 2005;26:650
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DIGAMI2: analisis post hoc
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Total iabeti insuli " i q
N cohort (554)  patients (422)  diabetic patients (89)  diabetic patients (43) P

Age (y) 520 +13.1 51.0+133 55.6 + 120 540+ 104 006
[Males (%) 756 756 775 721 468
NYHA IV (%) 768 759 791 815 754
EF (%) 246+74 246+75 24+ 65 248+ 81 945
LVEDD (mm) 67.1+10.4 672+ 104 68.2+ 100 627 =111 80

Severe miral regurgitation (%) 150 137 242 130 140
CAD (%) 451 40.6 551 690 10001
Smoking (%) past or present 73.1 738 746 600 392
Hypertension (%) 535 462 667 722 001

Duration of diabetes (y) NA NA 57+57 107 + 101 0001
BMI 275+ 62 269 +62 298+ 60 288+ 54 002
Peak Vo (mL /kg per min) 138+ 49 142 £ 50 128+ 36 11.6+53 037
Sysiolic blood pressure (mm Hg) ~ 113.4 £ 22.6 1104 +20.1 119.4 + 23.1 1243 + 331 001

Cardiac index (L/min per m?) 343+ 127 3.43+1.30 352+ 125 323+ 101 667
PCW (mm Hg) 214:88 208 =89 24+ 83 240+ 82 131

Serum sodium (mmol/L) 1362+ 47 1364+ 47 1362+ 48 1346+ 45 105
Serum BUN (mg/dL) 275+ 185 252+ 17.0 22+195 389 + 239 10001
Serum creafinine (mg/dL) 1.54 % 1.66 154+ 1.82 1.38 = 063 192+ 1.49 265
Serum Hb (g/dL) 132+ 19 134+18 130 + 21 122+18 .004
Total cholesterol (mg/dl) 1703 + 568 169.3 + 50.5 1741 + 698 1725+ 840 810
HbAlc (%) NA NA 785+ 206 693133 136
|ACE inhibior or ARB (%) 892 9.0 910 767 023
p-Blocker (%) 738 746 753 628 230
Stain (%) 446 391 640 581 10001

adodrch
Smooke S. Am Heart j. 2005;149:168
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EVIDENCIA CON INSULINAS ANALOGOS
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ORIGIN Research Questions

In high risk people with IFG, IGT or early diabetes,

a) does insulin replacement therapy targeting
fasting normoglycemia (< 5.3 mM or 95 mg/dl)
with insulin glargine, reduce CV outcomes more
than standard approaches to dysglycemia?

b) does adding omega 3 FA reduce CV death?

Participants (Key Inclusion Criteria)

« Age > 50 yrs

» Dysglycemia

— EITHER IFG or IGT or new type 2 DM by OGTT
[i.e. FPG > 110 (6.1); or 2 Hr PG > 140 (7.8)]
— OR prior type 2 DM @ stable dose > 10 wks & ...
+ onnoOADs ... +HbA1c <9.0%
* < half-max 1 OAD + HbA1c < 8.5%
* > half-max 1 OAD +HbA1c < 8.0%

» High CV Risk
— EITHER Prior MI, stroke, revasc, angina + doc. ischemia
— OR MA, proteinuria, LVH, 50% art. stenosis, ABI < 0.9

o |

Major Outcomes: Glargine Trial

Primary
« CVdeath MI stroke
« CVdeath MI stroke revasc CHF hosp’'n

Secondary
« Microvascular composite

(i.e. doubling of serum Cr, progression of albuminuria category,
dialysis/renal transplant, laser Rx/vitrectomy for retinopathy)

« New type 2 diabetes (in those without baseline diabetes)
« All cause death
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Insulin Use by Allocated Group

Glargine vs. Other insulins in Standard Care
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1st Co-Primary - Subgroups

Overall

Placebo Allocation
Omega 3 Allocation

Male
Female

Age <65 yrs
Age >=65 yrs

BMI <= 30
BMI> 30

A1C<6.4% (Median)
A1C>=6.4% (Median)

0.98 (0.89-1.09)

0.97 (0.87-1.09)

HR (95% CI)

1.02 094111

0.99 (0.88-1.12)

1.06 0.941.19)

111 0.94-1.31)

1.06 0.931.21)

099 (0.88-1.11)

1.09 (0.951.26)

111 (0.87-1.27)

0.95 (0.85-1.07)

P Interaction

047

022

043
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M, Stroke, CV Death

Glargine

Favors
Standard

1stCo-Primary - Subgroups

JORIGIN/
—

HR (95% Cl) P Interaction

Overall 1.02 (0.94 -1.11) -

NoPrior CVEvent 147 (1.00-1.37) F——
Prior CV Event 0.97 (0.87 -1.07) 0.05 —.—

No Metformin 0.99 (0.90 -1.10) ——

Metformin 112 094134 023 —+——
No Statin Use. 1.08 (0.95-1.22) —-—

Statin Use 0.98 (0.86-1.10) 0.25 ——

No ACE-I/ARB 1.14 (0.97 -1.35) T
/ACE-/ARB 0.98 (0.89-1.09) 0.13 ——

IFGNGT 0.99 (0.75 -1.30)

New DM 0.93 (0.65 -1.32)

Prior DM 1.03 (0.94-1.14) 0.82 -

05 1 2
Favors

M, Stroke, CV Death avors favors |

Microvascular outcome decreased with insulin glargine if

baseline HbA1c was 26.4% but not <6.4%

e Allocation to insulin glargine reduced the incidence of the
microvascular outcome in participants with baseline HbA1c 26.4%
but not in those with lower baseline HbA1c

HR (95%C1)
Overall 0.97(0.90, 1.05) -
HbALc < 6.4% 1.07 (095, 1.20) I
HbAlc> 6.4% 0.90 (0.81, 0.99) -

05

P (interaction)

—
Insulin Glargine Better Standard Care Better
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Numerically larger HbA1c difference with insulin glargine
vs standard care in those with baseline HbA1c 26.4%

In participants with baseline HbA1c 26.4%, the median HbA1c
difference was 0.33% with insulin glargine vs standard care
(P<0.00001)

In participants with baseline HbA1c <6.4%, the median HbA1c
difference was 0.22% with insulin glargine vs standard care
(P<0.00001

HR for microvascular Median (1QR) HbA1c difference Median HbA1C
outcome post-randomisation, % fference between
(95% CI) groups,

TReuTn glargine. Tandard care

HbATC 107 (09510 1.20) 4006 4027 -0.22; P<0.0001
<64% (021 40.40) (0,02, +0.64)
HbATC 0.90 (0.81t0 0.99) 065 -033 0.33; P<0.0001
264% (0.16;-0.91) (0.83,40.13)
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ORIGINALE Trial

Objective

Determine the effects of a median 6.2 years’
exposure to insulin glargine versus standard

care or omega-3 fatty acids versus placebo
on CV and other outcomes during an additional
median follow-up of 2.7 years

ORIGINALE Trial

Results (1) — Glargine: Participant flow
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“Sites retaining <80% of surviving randomized participantsin either the
glargine or standard care groups for postiial follow-up.
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ORIGINALE Trial

Results (4) — Glargine: Outcome events over time
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Results (5) — Glargine: Outcome events over time
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ORIGINALE Trial

Results (8) — Glargine: New diabetes

- No difference in the number of newly diagnosed diabetes between groups
- More newly diagnosed + possible diabetes in the standard care group

Insulin Glargine _ Standard Care Odds Ratio N
N N(%) (5% 1)

Definite Diabetes 278(377) 300(41.7) 085069104 012

Definite & Possible Diabetes 304 (412) 3 477) —— 077(063095) 0014

05 10 20

—
Insulin Glargine Standard Care
Bettor Better

Definite diabetes: A1c 26.5% (48 mmol/imol) or the new use of any glucose-lowering drugs

Possible diabetes: Diagnosed or treated by a nonstudy physician during the trial without
documented confirmation

13



ORIGINALE Trial

Results (9) — Glargine: Hypoglycemia

Proportion of participants 1g at least one
event during the whole study period was higher in the glargine group
than in the standard care group:

Severe hypoglycemia (5.8% vs. 1.9%; P <0.001)
Non-severe hypoglycemia (57.6% vs. 26.0%; P <0.001)

USS. Food and Drug Administration
[FIDA S miomsns i i

wwwfda.gov
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EAY UsS. Food and Drug

 Administration
Protecting and Promoting Pubic Health
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Primary Analysis Result

IDeg/IDegAsp Comparator
(N =5794) (N =3461)
MACE+
Events 95 37
HR (95% CI) 1.30(0.88, 1.93)
MACE
Events 70 21
HR (95% Cl) 1.67 (1.01, 2.75)

Cox model stratified by trial
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Updated DB, Censor: 7 days

Cartiovascular Meta-Analysis

9

FID/A b oo e
vewwida gov
MACE+ Components
IDeg/iDegAsp Comparators
(N =5794) (N =3461) Hazard Ratio|
Comparator Worse IDeg/DegAsp Worse 5% CI)
Events (%) Events (%) °
MACE+ 95 (1.6) 37 (1.1) . 1.3 (0.9, 1.9)
CV Death 12(0.2) 6(0.2) —_— 1(0.4,27)
Stroke 24 (0.4) 6(0.2) —_—— 2(0.8,5)
mi 34 (0.6) 9(0.3) —_—_— 1.9(0.9,4)
UAP 25 (0.4) 16 (0.5) —_— 0.8 (0.4, 1.5)
0.25 1 2
Hazard Ratio
Updated DB, Censor: 7 days
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MACE Components
IDeg/IDegAsp Comparators
(N =5794) (N =3461) Hazard Ratio
Comparator Worse. IDeg/DegAsp Worse 95% Ci)
Events (%)  Events (%) (e6%
MACE 70 (1.2) 21(0.6) — 1.7 (1,28)
CV Death 12(0.2) 6(0.2) _— 1(0.4,27)
Stroke 24(0.4) 6(0.2) —_—— 2(038,5)
mi 34 (0.6) 9(0.3) —-— 1.9(0.9,4)
0.25 X 1 2 a
Hazard Ratio
Updated DB, Censor: 7 days
u Cardiovascliar Meta Analysis %
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Us. Food and Drug Admintation
[FIDYA Prsccirg v o i

wwwidagov

Type 1 Diabetes (4 trials)

MACE+ MACE
IDeg/IDegAsp Comparator IDeg/IDegAsp Comparator

N 1469 656 1469 656
Events (%) 10 (0.7%) 4(0.6%) 7 (0.5%) 2(0.3%)
HR (95% Cl) 0.96 1.30

(0.30, 3.09) (0.27, 6.29)

Cox model stratified by trial

Updated DB, Censor: 7 days

u Cardiovasciar Meta-Analysis 2

E5) Food and Drug Administration
FIDYA peiecing o romoing Pt oot

wwwidagov

Type 2 Diabetes (13 trials)

MACE+ MACE
IDeg/IDegAsp Comparator IDeg/IDegAsp Comparator

N 4325 2805 4325 2805
Events (%) 85 (2.0%) 33 (1.2%) 63 (1.5%) 19 (0.7%)
HR (95% CI) 1.35 1.71

(0.89, 2.04) (1.01, 2.90)

Cox model stratified by trial

Updated DB, Censor: 7 days

u Cardiovascular Meta-Analysis 2

US. Food and Drug Administration
[FIDYA Proccn s ramoin P

wwwidagov

IGlar-controlled (12 trials)

MACE+ MACE
IDeg/IDegAsp IGlar  IDeg/IDegAsp  IGlar

N 4397 2540 4397 2540
Events (%) 87(2.0%)  27(1.1%)  62(1.4%) 16 (0.6%)
HR (95% Cl) 1.54 1.82

(0.99, 2.40) (1.03, 3.19)

Cox model stratified by trial

Updated DB, Censor: 7 days

u Cardiovascuiar Meta-Analysis 3
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Trial design

Patients with T2D IDeg OD (blinded vial) + standard of care
treated with =1
OAD or insulin with
high CV risk profile
=7637

Randomised 1:1

IGlar OD (blinded vial) + standard of care

r~-""7%
i +
Interim analysis at Final analysis at
150 primary events 633 primary eventd

Key inclusion criteria

T2D

High CV risk profile

Treatment with >1 oral or
injectable anti-diabetic agent
HDA;c 27.0% or

HbA, <7.0% and current basal
insulin 220 U/day

+ Patients seen weekly for 2 weeks, monthly for 6 months and
quarterly for the remaining part of the trial

+ At every visit information was collected on use of concomitant

medications, incidence of serious AEs and severe AEs and

investigational product compliance

HbA,. was measured at 7 and 30 days and at every visit thereafter

AEs, adverse events; OAD, oral anti-diabetic drug; OD, once daily; T20, type 2 diabetes

Marso et al. Am Heart J. 2016; dol:10.1016/).ahy.2016.06.004
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Endpoints

Primary endpoint:

« Time from randomisation to the first occurrence of a 3-component
MACE
e CV death, nonfatal myocardial infarction or nonfatal stroke

Secondary endpoint:

* Severe hypoglycaemia according to ADA criteria®

» Time from randomisation to all-cause death

« Frequency of serious AEs

* Frequency of AEs leading to discontinuation of the investigational
product

ADA, American Diabetes Assaciation
+ An'episode requiring assistance of another person to actively administer carbohydrate, glucagon, or take other corrective actions

Marso et al. Am Heart J. 2016; doi:10.1016/3.ah1.2016.06.004

DEVOTE inclusion and exclusion criteria (1)

Inclusion criteri Exclusion criteri

Type 2 diabetes An acute coronary or cerebrovascular event in the previous 60 days

HbA 27.0 % or
HbAy. <7.0 % and current insulin treatment | Planned coronary, carotid or peripheral artery revascularisation
corresponding to =20 U/day of basal insulin

Age 250 years at screening and at least

one of the following conditions: Chronic heart failure NYHA class IV

Current haemodialysis or peritoneal dialysis or eGFR <30
mL/min/1.73 m2 per CKD-Epi

End-stage liver disease, defined as the presence of acute or chronic
liver disease and recent history of one or more of the following

« Prior stroke or prior TIA ascites, encephalopathy, variceal bleeding, bilirubin 22.0 mg/dL,
albumin level <3.5 g/dL, prothrombin time 24 seconds prolonged,
international normalised ratio 21.7 or prior liver transplant

« Prior myocardial infarction

« Prior coronary, carotid or peripheral Known or suspected hypersensitivity to trial products or related
arterial revascularisation products

Table 1. DEVOTE inclusion and exclusion crteria
CKD-Epi, Chronic Kidney Disease Epidemiology Collaboration; eGFR, estimated glomerular filtration rate; NYHA, New York Heart Assoclation;
nt Ischemic attack

Marso et al. Am Heart J. 2016; dol:10.1016/).ahy.2016.06.004
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DEVOTE inclusion and exclusion criteria (2)

+ >50% stenosis on angiography or other | Female of child-bearing potential who is pregnant, breast-feeding or

imaging of coronary, carotid or lower- | intends to become pregnant, or is not using adequate contraceptive
extremity artery methods as required by local law or practice

« History of symptomatic coronary heart
disease documented by positive Expected simultaneous participation in any other clinical trial of an
exercise stress test or any cardiac investigational medicinal product. Participation in a clinical trial with
imaging, or unstable angina pectoris stent(s) is allowed
with ECG changes

« Asymptomatic cardiac ischaemia Receipt of any investigational medicinal product within 30 days
documented by positive nuclear before randomisation. Brazil: Receipt of any investigational
imaging test or exercise test or medicinal product within 1 year before randomisation unless there
dobutamine stress echo is a direct benefit to the patient at the investigator’s discretion

Current or past (within the last 5 years) malignant neoplasms

+ Chronic heart failure NYHA class II-ITT |
(except basal cell and squamous cell skin carcinoma)

+ Chronic kidney disease corresponding to| Any condition that, in the investigator's opinion, would make the
glomerular filtration rate 30-59 patient unable to adhere to the initial trial visit schedule and
mL/min/1.73m? per CKD-Epi procedures

‘Table 1. DEVOTE inclusion and exclusion criteria
ECG, electrocardiogram

Marso et al. Am Heart J. 2016; dol:10.1016/3.ah. 2016.06.004

DEVOTE inclusion and exclusion criteria (3)

Inclusion critei Exclusion criteria

Age 260 years at screening and at least one
of the following risk factors:

« Microalbuminuria or proteinuria

« Hypertension and left ventricular
hypertrophy by ECG or imaging

« Left ventricular systolic and diastolic
dysfunction by imaging

Ankle/brachial index <0.9

‘Table 1. DEVOTE inclusion and exclusion criterla

Marso et al. Am Heart J. 2016; doi:10.1016/3.ah1.2016.06.004

Degludec

* FDA aprobd la comercializacién de degludec
basado en un andlisis interino de DEVOTE

* Resultados finales para 2018

Marso SP. Am Heart J. 2016;179:175
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Peglispro: eventos CV en DM-1 + DM-2

3/12/17

c
Events, n (%) HR (95% CI) Favors BIL Favors Comparator
Comp BIl
MACE+ 36 (1.6) 47 (1.3) 0.82(0.53,1.27) ——
MACE 30 (1.3) 40 (1.1) 0.83(0.51,1.33) —
CVdeath 9 (0.4) 13 (0.4) 0.90(0.38, 2.11) —_—
Stroke 7 (0.3) 14 (0.4) 1.15(0.46, 2.83) —_—
M 18 (0.8) 15 (0.4) 0.52(0.26,1.04) ~——e—
UA 6 (0.3) 7 (0.2) 0.78(0.26, 2.34)
All-cause 10 (0.4) 19 (0.5) 1.15(0.54, 2.48) —
death
0.1 1
Hazard Ratio (95% Cl)
Hoogwerf B). Cardiovasc Diabetol. 2016;15:78
Peglispro: eventos CV en DM-2
d

omp
MACE+ 27 (1.6) 44 (1.7) 1.02(0.63,1.65)
MACE 22(13) 37 (1.4) 1.03(0.61,1.75)
CVdeath 7 (0.4) 13 (0.5) 1.14(0.45, 2.85)
Stroke 6 (0.4)  12(0.5) 1.13(0.42,2.99)

UA

All.cause 7 (0.4) 19 (0.7) 1.61(0.68,3.82)
death

EventS. n (%) HR (95% CI) Favors BIL Favors Comparator

13(0.8)  14(0.5) 0.67 (0.31,1.43)

5(0.3) 7 (0.3) 0.93(0.29,2.94)

-—
-

IHHII

01 1
Hazard Ratio (95% Cl)

Hoogwerf BJ. Cardiovasc Diabetol. 2016;15:78

The effect of insulin aspart on cardiovascular disease

Aim: to investigate the morbidity and mortality by cardiovascular disease in patients
with type 2 diabetes treated either with insulin aspart or regular human insulin

A prospective, randomized, open-label, blinded endpoint trial
Intermediate/long-acting insulin was added when necessary. The primary endpoint
was composite cardiovascular events (MI, angina, PCI/CABG, TIA/cerebral
infarction)

325 Japanese patients
with type 2 diabetes on
multiple injection
therapy with hUMan e
insulin

Aged 20-84 years

Regular human insulin  (n=162)

0 1 2 3 4 5
Years

2 2008;51(Suppl. 1):5543 (Poster 1

19



A1C and postprandial glucose control

s ALC 30 PPG

. Il
2 ,L A=A e
: i, L
o 20 < .2
- 2% P R
g g —"]
o7 E s
< e °
= 10
6 o Insulin aspart
50 A Regular human insulin
o
— T T T T T R e N
o 1 o2 3 4 s o 12 3 4 s
Duration Duration
(years) Postorandil glucolYBRSI0 minutes after breskfast. Values

are given as mean & 5. p<0.02

ogia 2008;51(Suppl. 1):5543 (Poster 1349)

3/12/17

Long-term use of insulin aspart and effect on cardiovascular disease
(CvD)

Regular human insulin
o (1L1%

Hazard ratio:
057

CI: 0.34-0.95
p<0.02

Insulin aspart (6.4%)

by Cox's roportionsl hazard regression analyss

Accumulation of CVD (%)
ocrNwAUON®

Duration (years)

2008;51(Suppl. 1):5543 (Poster 1349)

Lower incidence of recorded cardiovascular outcomes

in patients with type 2 diabetes using insulin aspart vs.
those on human regular insulin: observational evidence
from general practices

W. Rathmann' & K. Kostev?

" German Dishees Centr, nstiute of Siometric and Eidemiology, Disselor, Germany
2 Ocporiment Lfetink Epidemioogy, WS HEALT Frankirt Germany

Rathman W. Diab Obes Metab. 2013;15:358
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Metodologia

* Analisis de bases de datos en atencidon primaria de Alemania
« Solo pacientes que han usado insulina aspart o insulina simple,

no permitia combinaciones

* Pacientes a quienes se les prescribié por primera vez la

insulina

Rathman W. Diab Obes Metab. 2013;15:358]

3/12/17

Age (years)

3154

60.0 (10.2) 60.0(10.2)

Diabetes treatment period (practice) 2.2(2.5)

(years)
Males (%)
Private health insurance (%)
Diabetologist treatment (%)
Region (West Germany) (%)
Urban residencyt(%)
Antidiabetic treatment$(%)
Biguanides
Sulphonylureas
Acarbose
NPH insulin
Long-acting analogues
Co-medication(%)
Antihypertensives
Lipid-lowering drugs
Antithrombotic agents

574
5.8
42.1*
73.1*
26.6

26.2
13.5%
4.1*
47.6*
50.7%

59.4
32.0
209

Regular in:

3154

22(25)

57.4
5.8
32.6%
78.6%
26.2

26.1
19.7*
6.0%
67.9%
27.6*

62.5
28.6
23.4

Rathman W. Diab Obes Metab. 2013;15:358

Eventos cardiovasculares

Survival function

0.6 4 ~ Insulin Aspart
— Regular Insulin

6 12

18 24

30 36 42

Months since start of insulin therapy

Rathman W. Diab Obes Metab. 2013;15:358
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Glulisina vs insulina regular

Variables Insulin glulisine | Regular insulin
n 952 11,157
Age (y) 607 (112) | 647 (109)"
Observational period prior to 26(3.7)" 16 (3.0)°
the index date (y)
Males (%) 543 524
D treatment (%) 430 445
Private health insurance (%) 98" 35"
Region (West Germany) (%) TG 68.2"
Urban residency® (%) 265 256
Antidiabetic treatment® (%):
Any oral 413" 331"
Sulfonylureas 183 164
34.0° 272
Acarbose 74 42
NPH insulin 256" 64.6"
Long-acting insulin analogs 745" 307"
o Medication® (%)
555 56.3
Lipid-lowering drugs 323 301
Antithrombotic agents 77" 217

KressS. Int J Clin Pharm Ther. 2012;50:821

3/12/17

Sobrevida libre de enfermedad cardiovascular

1
0,9
0,8
0,7

~=-Glulisine
06
0T
0 6 12 18 24 30 36 42

Months since start of insulin therapy

Kress S. Int J Clin Pharm Ther. 2012;50:821

Sobrevida libre de enfermedad microvascular

1
0,9
0,8
0,7 N

-=Glulisine,
06
o T
0 6 12 18 24 30 36 42

Months since start of insulin therapy

Kress . Int J Clin Pharm Ther. 2012;50:821
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Carateristicas basales

Variable IAN-2764" HIN-4193
duration of follow-up on 1A or Hi treatment from index date [days], mean (D) 1891 (698) 1835 (608)
age [years], mean (SD) 61.0(113) 647 (105)
males [%] 569 535
private health insurance [%] 80 33
treated by diabetologist [%] 25 27
treated in West Germany [%] 7338 73
urban residency (>100000 inhabitants) [ %] 26 28
type of insulin treatment [ %]

multiple dailyinjection therapy 88.2 8.0

use of long-acting insulin analogue 536 298

HIJIA treatment before the index date 257 97

fons*® %]

505 532

2.1 365

467 528

495 552

calcium channel blockers 352 38.1
ACEinhibitors 576 625
angiotensin I eceptor antagonists 282 2.7
ipic-lowering agents 52.1 523
acetyl salicylicacid 351 3838

Rathman W. Exp Clin Endocrinol Diabetes. 2014;122:92

pvalues
0266
<0.001
0.006
<0.001
0424
0.022
04n

3/12/17

Analogos ultrarrapidos

a 0Odas ratios for of macro- and
Outcome Odas ratio (95% CI)
Macrovascular disease —e— 092(0.72-1.18)
Microvascular disease —e— 0.95(0.77-1.17)
Coronary heart disease —r 0.84(0.65-1.09)
Myocardial nfarction — 0.84(0.58-1.22)
Stroke or TiA —_—— 1.03(0.74-1.44)
Peripheral vascular disease — 1.03(0.80-1.31)
Retinopathy —e— 0.90(0.68-1.19)
Nephropathy —— 121(0.96-1.54)
Neuropathy —.— 0.96(0.76-1.21)
Diabetic foot syndrome —— 0.6 (0.46-0.94)
Lower limb amputation ——————  068(0.25-182)
00 1 2

Less common with More common with
IAvs. Hitreatment IAvs. Hl treatment

Rathman W. Exp Clin Endocrinol Diabetes. 2014;122:92

Pvalue
0497
0613
0192
0352
0849
0346
0452
0106
0739
0022
0440

ANALOGOS BASALES VS ANALOGOS
ULTRARRAPIDOS: HEART 2D
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——— BASAL (n=558)
. PRANDIAL (1557)

Fracton of Patients Not Experiencing
‘2 Combined Primary Outcome

06
Sy T T T T T T T d
] 00 400 60 80 00 1200 1400 1600 Days
PRANDAL n=657 =453  n=420  n=407 =303 =92 ne3ss e384

BASAL  n=S58  n=464 =430 n=410 =399  ne386  n=382  n=377

Raz |. Diabetes Care. 2009;32:381
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DOSIS DE INSULINAS

ACCORD: dosis insulina y Hbalc

© |-~ standars
iensve —

Updated Average Total Insuiin

Siraj ES. Diabetes Care. 2015;38:2000
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ACCORD: dosis insulina y mortalidad CV

log of Hazard Ratio

Standard

Updated Average Total nsuin

10

Gamble JM. Lancet Diabetes Endocrinol. 2017;5:43-5)
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Dosis de insulina y eventos cardiovasculares

* Base de datos del Reino Unido

* 6072 adultos
* Edad promedio 60 afios

* 54% hombres

* 6% con eventos cardiovasculares previos
* Hbalc promedio 8.5%

* Seguimiento promedio 3.1 afios

Gamble JM. Lancet Diabetes Endocrinol. 2017;5:43-52

(n=774)

(n=2277)

(n=1491)

(n=833) more (n=697)

Age(years)atinsulininitiation  635(132) 611(128) 592(123) 582(11:5) 570(109)
Sex

Men 404(52%) 1168 (51%) 804 (54%) 488(59%) 417 (60%)

Women 370 (48%) 1109 (49%) 687(46%) 345 (41%) 280 (40%)
Measure of deprivation*

Least deprived 73(9%) 276 (12%) 159 (11%) 82(10%) 64(9%)

Most deprived 84(11%) 276 (12%) 189 (13%) 107 (13%) 88(13%)
Years of anti-diabetictreatment 4129 37028) 37(7) 37(26) 35(24)
Days of metformin overlap 1014 (736) 1217 (856) 1338 (899) 1474 (924) 1585 (967)
Smokingstatus

Coment 145 (19%) 42309%) 287 20%) 146(18%) 109 (16%)

Former 204 (26%) 742(33%) 485(33%) 294 (35%) 285 (41%)

None 294(38%) 757 33%) 470(32%) 255 31%) 219 (31%)

Unknown 131 (17%) 355 (16%) 249 (%) 138 (17%) 84(12%)
BMI kg/m) 306(66) 308(65) 2509 B5(64) 35803)
Physician visis peryear

2 400 (52%) 1206 (53%) 828(56%) 459 (55%) 348(50%)

12 246 (32%) 724(32%) 448 30%) 237 (29%) 22(32%)

2Sormore 128(17%) 347 (15%) 215 (14%) 137 (17%) 127(18%)
History of vascular disease 23430%) 568(25%) 336 23%) 214 26%) 194 (28%)
Charsonindex

1 643(83%) 1992 (88%) 1314 (88%) 727 (87%) 599 (86%)

2 96(12%) 21(10%) 132(9%) 83(10%) 71.(0%)

S 35(5%) 64(3%) 450%) 2364 27 (4%)

Gamble JM. Lancet Diabetes Endocrinol. 2017;5:43-52
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Events (n) inci [€ Adjusted" HR (95% CT)
follow-up rate per 1000
person-years
i )
<S0units per day 5008 24 o7 . Reference Reference
50to <100 unts per day 3551 164 46 1 (082122 117 (©94-1-44)
2100 units per day 1513 62 a2 09 (068-119) 106 (©78-1.49)
<50 units perday 5058 2 63 Reference Reference
50t0 <100 units per day 3598 26 60 095 (080-113) 113 (094135)
2100 units perday 1534 ) 48 075 (058-097) 094 (©71-125)
(Cardiovascular-related death
<Sounits per day 5446 104 19 Reference Reference
50to <100 units per day 3018 62 16 085 (062-1:6) 168 (17-242)
2100 units per day 1688 n 18 1 (067-151) 265 (165-425)
Myocardial infarction
<SOunits per day 522 n 3 Reference Reference
50t0 <100 uits per day 3818 Ed 10 072 (048-107) 086 (©s7-131)
2100 units per day 1633 23 14 102 (063-1:66) 128 (076-217)
Gamble JM. Lancet Diabetes Endocrinol. 2017;5:43-52
Stroke
<SOunits per day 5161 m 23 Reference Reference
50t0 <100 units per day 3684 86 23 098 (074-129) 109 (081-1.47)
2100 units per day 1586 30 19 078 (052-117) 088 (057-136)
Heart failure
<50 units per day 5182 122 22 Reference Reference
50to <100 units perday 3715 8 2 096 ©72127) 113 (0851:52)
2100units perday 1585 3 27 124 (087-176) 136 (093-1.99)
Arthythmia
<50 units per day 5259 130 25 Reference . Reference
50t <100 units perday 3804 7 20 076 (057-101) 086 (064-116)
2100units perday 1634 a5 28 095 (068-135) 115 (079-1:66)
Revascularisation
<SOunits per day 3381 s60 166 Reference Reference
50to <100 units perday 2384 76 158 101 (088115) 105 (091-1:20)
2100 units perday 895 153 7 117 (0-97-1-40) 115 (0-95-1:39)

Gamble JM. Lancet Diabetes Endocrinol. 2017;5:43-52

Mortalidad total y dosis de insulina

plu Marginal structural model
time-varying covariates

Hazard ratio for all-cause mortality
bR MmN e W
BaSesad s
58 A 8RB A 8
BN S A S

Bto S0to 75t =100 Bto 50to 75t =100 Bto 50to 75t =100
<50 <75 <100 <50 <75 <100 <50 <75 <100

Average number of units of insulin per day

Gamble JM. Lancet Diabetes Endocrinol. 2017;5:43-52

26



3/12/17

Interpretacion

* Se debe tener cuidado al ajustar el analisis
con base a las caracteristicas iniciales del
paciente

—Las condiciones cambian con el tiempo y es
uno de los grandes confusores

—IMC, tabaquismo, hipoglicemias

Gamble JM. Lancet Diabetes Endocrinol. 2017;5:43-52

METANALISIS

Metanalisis: mortalidad total insulina vs

placebo
Study or Subgroup _ Events _Total Events  Total Weight M-H, Fixed, 95% CI
UKPDS 331998 184 9 180 896 70.5% 095(0.80,1.14]
Total (95% Cl 1325 1101 100.0%  0.92(0.80, 1.07)
Total events 288 250
Heterogeneity: Chi*= 0.40, of = 1 (P = 0.53); *= 0% o7 s )
Testfor overall effect Z=1.02 (P=0.31) Favours InsulinFavours PlaceboiDiet

Erpeldinger S. BMC Endocrine Disorders.2016;16:39
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Metanalisis: mortalidad total insulina vs ADO
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Erpeldinger 5. BMC Endocrine Disorders.2016;16:39

Metanalisis: muerte CV insulina vs placebo

msun  PlaceboDist Risk Ratio

udy or Subgroup _Events Total Everts _Total Weight M.H, Fixed, 95% C1
UGDP 414 31 205 27.2%  1.011068,150)
UKPDS 33 1999 104 911 110 896 728%  0.93[072,1.20)
Total (95% C1) 1325 1101 100.0%  0.95(0.77,1.18]
Total events 1

67 141
Heterogeneity: Chi*= 0.1, of= 1 (P = 0.74), F= 0%
Testfor overall effect Z=0.47 (P = 0.64)

05 07 15 3
Favaurs Insulin - Favaurs PlacaboiDiet

Erpeldinger S. BMC Endocrine Disorders.2016;16:39

Metanalisis: muerte CV insulina vs ADOs

Exporimental  Control Risk Ratlo Rusk Ratio
oup _Evenls Total Events Totsl Weight M.H,Fixed, 05% Ci M, Fixed, 05% €
nsuin Vs Tomutamide
3 4¢3 204 60% 089061129 ———
a 04 60% 0891061129 | —eE—
o s
Heterogeneity Not applicable
Testior orerall efect Z= 062 (P = 053)
222 Insuin Vs Phenformin
6 414 M 204 53 100067149
Subtotal (95% C) e 04 53 1000067149
Total events 63 £l
Hetarogeneity Not apolicable
Testfor orerall effect Z= 0.01 P = 099)
223 msun Vs SU
UKPOS 33 1998 9 911 133 1234 145% 0980076125
Subltotal (95% C) ot 1234 145% 0981076125
Total vents 9% "
Hetarogenaity Not applicable
Testfor orerall effect Z= 018 (P = 0.86)
224 sl Vs ADO
Gerstein 2012 580 626¢ 578 6273 741%  101[080,113 t
Subtotal (95% C) 6264 6273 7405 1010090, 1.13]
Total events 580 B
Heterogeneity Not apolicable
Testfor orerall effect Z= 0.15 (P = 0.08)
Total (951 1) 8003 7915 1000%  100[0.9%,1.09]
Total events 902 75
Heterogensity Cni'= 0.43,df= 3 (°= 0,63}, = 0% R
Tostfor orarallefect Z» 0.08 ¢ = 0.9 LA

a0
Testfor sudaroup diferences: ChF'= 043.d1= 3 (P = 0.83). F= 0%

Erpeldinger S. BMC Endocrine Disorders.2016;16:39
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Metandlisis: ceguera e IRC insulina vs placebo

Exporimental  Control Risk Ratio Risk Ratio

Study or Subgroup _Events _Total Everks Total Weight M.H, Fixed, 95% CI M.H, Fixed, 95% CI
UGDP 100 203 67 156 462% 079[062,1.01] -
UKPDS 331998 72911 101 896 538%  0.70(053,0.94] g
Total (95% C) 1204 1052 100.0%  0.7410.62,0.90] .

Total events 172 163
Hetarogenalty. Cni*= 0.45, df=1 (P = 0.50); F= 0%

Tostlororera eftect 22 306 (5 0002 I — "
Insuin PhoDiet Rask Ratio Risk Ratio
Study or Subgroup _Events _Total Events Total Weight M.H, Fixed, 95% CI M.H, Fixed, 95% CI
60 3 414 25 205 806% 069043113
UKPDS 33 1998 5 91 8 89 194% 0610020,187
Total (95% Cl) 1325 1101 100.0% 0.68 [0.43, 1.06]
Total everts w© 3
Heterogemeity: Chi*= 0,04, df = 1 (P = 0.95), = 0% ~
Testfor overal efect Z=1.71 (P=0.09) T

Erpeldinger S. BMC Endocrine Disorders.2016;16:39
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Metanalisis
* No diferencias en amputaciones, muerte

subita, IAM, ictus, muerte por cancer
* Aumento de riesgo de hipoglicemias

Erpeldinger S. BMC Endocrine Disorders.2016;16:39

Conclusiones

* Los estudios aleatorizados controlados muestran que
la insulina es segura

* Los estudios epidemioldgicos tienen muchos factores
confusores para sacar conclusiones, incluyendo
diferencias entre los pacientes con insulinas 'y
agentes orales

* Seguridad cardiovascular debe ser evaluado de

manera critica al igual que con todos los otros
tratamientos en diabetes
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