Comparando evidencia en la
practica clinica con insulinas
basales de Ultima generacién

Dr. Chih Hao Chen Ku, FACE

Servicio de Endocrinologia, Hospital San Juan de Dios

Sistema de Estudios de Postgrado, Universidad de Costa Rica

18/6/21

Conflictos de interés (Ultimos 5 afios)

* Conferencista: Astra Zeneca, Abbott Nutricién, Novo Nordisk, Merck
Sharp & Dohme, Sanofi Aventis, Bayer, Pfizer, Novartis, Siegfried

* Advisory Board: Sanofi Aventis, Novo Nordisk, Stendhal, Pfizer,
Siegfried, Stein

* Investigacion clinica: Astra Zeneca, Novartis Pharma Logistics Inc.,
Recordati, Novo Nordisk

Agenda

« Insulinas basales de ultima generacion

* Estudios comparativos basados en clamps
+ Estudios comparativos en RCT

+ Estudios comparativos en la vida real




Insulin degludec
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Degludec insulin

Des(B30) LysB29(y-Glu Ne-hexadecandioyl) human insulin
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Insulin degludec: right after injection
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Meta analysis: confirmed general hypoglycemia
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Meta analysis: confirmed nocturnal hypoglycemia
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Compact depot formation results in more gradual insulin release with
Gla-300 vs Gla-100

Gla-300 ( ) ( \
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Insulin glargine SC depot with and slower
smaller reloaso from
o inj surface area'? depot surface'*
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s Gla-100

100 Units/mL. )

More stable glucose-lowering (PD) profile with Gla-300 vs Gla-100 and
Gla-300 vs IDeg-100
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Lower confirmed and/or severe hypoglycemia with glargine U300
vs glargine U100 at any time (24 h) and at night

Hypoglycemia at any time (24 h)
Cumulative mean number of confirmed” and/or
severe events

Nocturnal hypoglycemia (00:00-05:59 h)
Cumulative mean number of confirmed” andior
severe events

= Glargine U300 = Glargine U300

= Glargine U100

Rate ratio 0.69 (0.57 to 0.84)
P=0.0002
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Similar HbA; ¢ reduction with lower incidence of hypoglycemia
Gla-300 vs Gla-100 in EDITION T2DM studies* from baseline to Month 12
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Comparacion de glargia U300 vs
degludec: estudios de pinzas

euglicémicas
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Morning administration of 0.4 U/kg/day insulin glargine 300 U/mL
provides less fluctuating 24-hour pharmacodynamics and more even
pharmacokinetic profiles compared with insulin degludec 100 U/mL in
type 1 diabetes

T.5. Bailey ™", J. Pettus”, R Roussel “*, W. Schmider |, M. Maroccia®, N. Nassr, O. Klein",
GB.Bolli", R Dahmen

Diabetes Metab (2017) https://doi.org/10.1016/j.diabet.2017.10.001
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Glargina U300 vs degludec

* En pacientes con DMT]1, el perfil PK/PD de insulina glargina 300U/mL a una dosis
relevante (0.4U/kg/dia) fue mas plano y mas parejamente distribuido a lo largo de 24
horas que iDeg

* La fluctuacién inter-dia de la actividad metabélica fue 20% menor para insulina glargina-
300 (p = 0.047) que para iDeg

Figure IR (A), INS (B, C) and BG (D) profiles at the

0.4 U/kg/day dose level in steady state
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1. Bailey T, etal. Insulin Glargine 300 U/mL. (Gla-300) Provides More Stable and More Evenly Distributed Steady-state
Type 1 Dizbetes. Dibetes Metab 1016/]diabet 2017.10.001
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Disefio del estudio

perdiodo de lavado’

60 pacientes

" Primer periodo de tratamiento Segundo perioso de
Edad 18-64 afios 2 dias. 12 dias

Informacién

+ T1D 21 afio
= Mliltiples Inyecciones
diarias de insulina =1

IDeg 0.4 U/kg OD * Doble-ciego

IDeg 0.4 U/kg OD

* Cross-over
afio

* Dosis de insulina diaria
- Basal 20.2 U/kg/day * Ubicacién.

« - Total <1.2 U/kg/day Alemania

* Randomizado 1:1

IGlar U300 0.4 U/kg OD ) IGlar U300 0.4 U/kg OD

- BMI 18.5-29.0 kg/m: 0 6 9 12 0 6 9 12
- HbA. <9% A A A A A A A
Randomizacion
Clamps* Clamps*

IDeg refers to the U200 formulation

Both IDeg and IGlar U300 were dosed at 0.4 U/kg

*24-hour euglycaemic clamp at 5.5 mmol/L o ’
BMI, body mass index; CSlI, continuous subcutaneous insulin infusion; OD, once daily
Heise et al. Diabetes Obes Metab 2017; doi:10.1111/dom.12938

IDeg tiene aprox. 4 veces menor variabilidad dia-a-dia vs.
IGlar U300

IGlar U300/IDeg

IGlar U300
(n=57)

ithin-: j i *
Within s(lél‘r}“e/‘t’:’tgxarlance Ratio (P-value)

AUCs1r,0-24h,55 0.101 (33) 0.375 (67) 3.704 (<0.0001)




Variabilidad dia-a-dia en intervalos de 2 horas

e ®IDeg (n=57)
= 8 1Glar U300 (n=57)
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Day-to-day variability* in AUCE=

°

02 24 46 68 810 1012 12-14 14-16 16-18 1820 2022 2224

Time interval (hours)

Within-subject variance for log(AUCsIRo-2455)
p<0.05

CcAs
NN1250-4227; PK/PD response of IDeg and IGlar U300 at steady state in TIDM
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IDeg tiene aprox. 40% menor variabilidad farmacoldgica
intra-dia vs. IGlar U300

Deg IGlar U300

U
Fluctuations** Fluctuations** Ratio of

AUCorr, AUCerr, Eelative

o - fluctuationst
.- * - *
o0-24n, ss* | Absolute | Relative | o-24n, ss* | Absolute | Relative (P-value)

1913 | 023 | 1708 | 1336 | 025 2728 | (ped800n

Perfiles de glicemia individuales: Ideg efecto
hipoglicemiante mas estable y parejo durante 24 hs

®IDeg n:572
®IGlar U300 (n=57)
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Reflexiones

* Sin embargo, estos son estudios de pinza euglicémica, en laboratorios
de investigacion, pacientes sin comer, en reposo

* Resultados divergentes segun la métrica utilizada
« Es dificil de extrapolar estos datos a la vida real y a |a practica diaria
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Estudios cabeza a cabeza en RCT
entre degludec y glargina U3007?

BRIGHT: Primary Endpoint: Glycemic Control

Gla-300 Noninferior to Deg-100 in HbA1c Reduction at Week 24

LS mean difference for Gla-300 vs Deg mmol/mol (95% CI: ~1.7, 0.6) (-0.05% [-0.15, 0.05])
o e <0001

P volue <

Change in HbALC from
Baseline to Week 24

* Gla-300: -17 mmol/mol
1.6%)

[§

HbALC (%) mean ¢ SE

35 ueou (ou/founs) STvaH

* Deg-100: -17 mmol/mol
(-1.6%)

TT T T
Baseline WeekS  Week12 Week 24

*Tiwation period Waintenance period

Cheng AYY. ADA 2018. Oral presentation 301-OR.




BRIGHT: Anytime (24 h) Hypoglycemia

[T

e
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sargn) o om gl om0

59 mmolfL or < 3.0 mmolL.[< 70 me/dL or < 54 ma/dL), and svere

Justed for mutighcty. Sfety osuiation (G1e-300, 0 = 463; Deg-100,n = 462),

Cheng AYY. ADA 2018. Oral presentation 301-OR.
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Hypoglycaemia endpoints
eriod - primary endpoint

Prespecified analysis
M Degludec U200 M Glargine U300
Overall symptoma

RR: 0.88 [0.73; 1.06)qs ct
p=0.17

Number of events per patient

8 16 24 28 32 36
Time since start of maintenance period (weeks)

CONCLUDE

8, blood glucose; CI, confidence interval; largine U300, nsulln glargine 300 units/mL RR, rate ratio

Hypoglycaemia endpoints
TITRATION and VARIABLE MAINTENANCE periods

Post-hoc analyses

/ARIABLI
I ‘TITRATION PERIOD I I MAINTENANCE PERIOD I

RR [95% CI] RR [95% CI]
Overall symptomatic* —— 0.63 [0.42; 0.94] —e—f 0.76 [0.60; 0.97]
Rate Nocturnal symptomatic® +————&——f— 0.57 [0.25; 1.26] —— 0.45 [0.31; 0.66]
soew e oasoanian  ——e—|—  os7(0at 138

OR [95% CI] OR [95% CI)
Overall symptomatic* —— 0.93 [0.66; 1.32] —.— 0.64 [0.50; 0.81]
BrOBOEN i symptomatcs (| 1010534 1901 —— on031;0.00
Severe r— 0.55 [0.20; 1.49] s 0.53 [0.23; 1.22]

Al nocturms CONCLUDE

“Event defined as severe (requirng third-party assistance) or biood glucose <3.1 mmol/L confirmed with sy
hypos ported bet 01 and 05:59
argine U300, nsulin largine 300 unis/m OR, 0dds rati; RR, fate ratio




Cémo explicamos estas diferencias en

resultados?

* BRIGHT

* Patrocinado por Sanofi

* Pacientes sin uso previo de
insulina

* Glargina U300 vs degludec

« Titulacion a 80-100 mg/dl

* Se alcanz6 el desenlace primario
(no inferioridad Hbalc)

* Menor incidencia de hipoglicemia
durante el periodo de titulacion
favoreciendo glargina U300
(desenlace de seguridad)

* CONCLUDE

* Patrocinado por Novo Nordisk

* Usuarios de insulina en alto riesgo
por hipoglicemia

* Glargina U300 vs degludec

* Titulacion a 70-90 mg/dl

« Sin diferencias en desenlace
primario (hipoglicemia total) pero
hubo una diferencia en el periodo
de mantenimiento favoreciendo
degludec
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Glargina U300 vs degludec en CGM
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Desviacion estandar

Promedio

Coeficiente de variacién

Miura H_Diab Qbes Metab 2020:aug 3

. Cross over
Randomisation Wash out
Washoout MTF alone
MTF alone 1Glar-U300 + MTF 1Glar-U300 + MTF
i
c .
52 >
3% / H
38— 3
£ 2
£
g g \ IDeg-U100 + MTF IDeg-U100 + MTF &
g
£
1 WEEK 12 WEEKS 1 WEEK 12 WEEKS
157 POINT 2POINT 3% POINT 4™ POINT
TOTAL OF 26 WEEKS

Cindco PV BMC Fodacr Disard 2021:21:86
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Glargina U300 y degludec tienen efectos
similares en variabilidad glicémica

Mean glucose change in 3"*day  SD of glucose change in 3" day  CV of glucose change in 3"*day
0.00 03 05
0.05 02
04
2-010 01
3
H 02
E-015 00
00
0.20 0.
0.25 02 0.2
N N N N N N
B & R 5 R K
K & K & o
o o o o 5 o

Cindco PV BMC Fodacr Disard 2021:21:86
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Estudios basados en la vida real

CONFIRM: Disefio del estudio y puntos finales

SECONDARY USE OF DATA

Insulin naive
(min. 12 mo

T2D <_eroEy?a
n:4,05’+ =180y

— Insulin naive
(min. 12 months)

A 1t

6 months pre-index 3 months Index date 3 months 6 months post-index

* Tasa de nterrupeion del ratamiento

Abbreations: HbA, ghycated haemoglobin; 2D, type 2 diabetes
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Degludec proporciona una mayor reduccion de la HbAlc desde el inicio hasta
los 6 meses
Cambio de HbAicdesde inicio hasta 6 meses
Degludec proporciond una Deng:Lgnliec 'Glf:r7%3°°
‘ mayor reduccién de HbAlc en £
comparacion con IGlar U300
(ETD —0.3%, p=0.029)

-0.3
0.029

L ETI
p=

HbAsc values were estimated using repeated-measure analysis of
ovarian AN

NCOVA) with treatment as factor, baseline vs.
follow-up and subject as random effect. Results are presented as
means with associated ETDs and p-value

Abbreviations: ANCOVA, analysis of covariance; ETD, estimated treatment difference; HbAx, gycated haemoglobin; Glar insuln glargine
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Degludec proporciona una mayor reduccion en el riesgo de hipoglucemia a los
6 meses de seguimiento

Presencia de un 30% menos de
riesgo de hipoglucemia con
degludec frente a IGlar U300

0(95% C1;0.49,0.99)

experimentaron 1 episodio de PIODOTON With e, 64 (95% C1; 0.47, 0.88)
hypoglycaemia, OR

hipoglucemia fue
significativamente menor con

b
H
1
1
1
La proporcién de pacientes que :F
1
1
1
degludec frente a IGlar U300 1

FAVOURS DEGLUDEC  FAVOURS IGLAR U300

DELIVER-D: Comparacion directa en eficacia y seguridad al
camibiar a Gla-300 vs Degludec en la vida real

Estudio observacional retrospectivo disefiado para comparar resultados clinicos en ptes DM2 que
pasaron de usar Gla-100 a Gla-300/Degludec en la vida real

Criterios de Inclusién
+ Diagnéstico de T2DM en a base de atos

+ Haber recibido primera prescripcidn de Gia-300 0 Degludec entre. Gla-300 (n=810)

Marzo 1, 2015 icerbre 31, 2016
0s unaprescrpcién de Gla- 100 en o5 6 meses previos ala
fecha de ndexacion (baseline)

a1 menos 6 meses después dela misia

1Deg (n=810)

. Ssbroriesafacaiieat
- 2t e e e o e f
< 2l >
< >'<¢ P
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DELIVER-D: Control glicémico similar al igual que tasa de hipoglicemias al cambiar de Gla-100 a
Gla-300 o Degludec

- Tasa anualizada promedio de hipoglicemias a los 6 meses
Reduccién HbA1c a los 6 meses

B eso0resi0
s o po088 W o 0-610)
051
I I I I B 1

rencia NS entre Gla-300 vs IDeg P=t
ambos endpoints
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Figura 1. Incidencia de la hipoglicemia durante el
seguimiento por 6 meses en el estudio DELIVER-D?

=] p=0.58

g so—1 1

g 10 — p-0.45°

T 140|— | —
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= 1201 — —

B

£ 100{— — —

g

% 80

£ 60

s

é 40

g 20— — —

:§ 00 Gla-300 IDeg Gla-300

- alinicio al inicio en el seguimiento en el seguimiento

“Reduccion de la incidencia desde el inicio hasta el seguimiento: Gia-300, p<0.01; IDeg, p=0.05.
eAjustada para la incidencia inicial de Ia hipoglicemia. Gla-300~ insulina glargina, 300 U/mL,;
IDeg= insulina degludec. Reproducido con autorizacicn del trabajo por Blonde et al., 20188.

DELIVER D+: Patients switching to Gla-300 or IDeg had similar glycemic control and
a similar incidence and rate of hypoglycemia at 6 months

Hypoglycemia incidence*

Gune  Fabww  Geane it
30 (ne142) 720
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DELIVER-D+ subgroups: comparable glycemic control and hypoglycemia incidence
after switching to Gla-300 or IDeg

Hypoglycemia incidence for Gla-300 vs IDeg

HbA1c reductions for Gla-300 vs IDeg switchers in ; "
switchers in each of the subgroups

each of the subgroups

LI
o v
s &
o0 Moderate HbA e 28° High hypo- Age 265 z 8 !
oot ronal mpalemant t arcamiavakd  yows el mmismant et o
Deiver D+ ad it 720 o — csad
: ; ey 3 30T ot e st o
]
T Tt or eptopaty
o ora iR 73107 4 yoars; rocent
. o Tovoes)
st e =
design
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DELIVER-NAIVE D: similar glycemic improvement for Gla-300 and IDeg

Reduction of HbA1c

B Gla-300 (n = 638) Achievement of HbA1c goal
P05t W 1Deg (n = 638)
Lom22) L) i
2 P <0.0001 P<0.0001 p-oss
. -
= £ P =0.20
e e g =
= ®
i, .
Baseline Follow-up Baseline Follow-up ° HbAlc <7% HbA1c <8%
o ™ g sz
‘starting insulin + active records of 36+ w-up, from the IBM® Watson Health™ Explorys database (March
it e
R T e e TS Femedui )

Sulan SO et Diabetss Obes Matss. 2010 May 30. dok: 10.111 Tidom.13793. (Epu ahaad of pr
Study cosign ;

DELIVER-NAIVE D: similar overall and inpatient/ED-associated
hypoglycemia incidence and event rates for Gla-300 and IDeg

Hypoglycemia incidence during fixed 6-month follow-up

Incidence, n (%) sonesmen
Gad0(1=63) IDeg(n=63) aORE%C) Pt Ly e
Alhypoghycemia  66(103) 7011 0ssskan 075
Py 13(20) 1625  073(034156) 042 ‘_‘ F#ID
Favors Gla-300  Favord IDeg
Hypoglycemia event rates during fixed 6-month follow-up
Events, (PPPY) Lswst e
Gad0(1=6%) IDeg(n=635) Gad0 IDeg LSMidffernce(@%C) Pr G 00 os
Al hypoglycemia 143 (0.43) 138 (0.43) 044 044 0.00(-0.18t00.18) 097 T

e 190006) 200 o o omoneod ok g N
avors Faw!neg

ELIVERN: i onal study of T2 1Deg,
starting insulin hemoglobin Alc: 3 . from the IBIF
cpie 7. o 11
1 Adius once; 2O, 3 €D,  Ga300,
it IDeg insulin degludec; LSM, east squares mean; PPPY, per person per year. H
Study design
Sulivan SO ot a1 Dissetes Obos Metab. 2019 May 30, o 10.11131d0m. 13753, [Epub anead o o
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Limitantes

* No existen datos de la vida real reportados con glargina U300 para
América Latina

* Se ha limitado al uso en el mercado privado

* En el sector publico, la mayoria de los sistemas de salud cuentan con
glargina U100 6 Unicamente insulinas humanas

18/6/21

Metodologia

+ ATOS (NCT03703869): estudio observacional, prospectivo,
multicéntrico a 12 meses (18 paises: México, Colombia y Peru)

« Criterios de seleccién: Pacientes >18 afios con DM2, naive a
insulina, no controlados con 1 ADO, HbA1c >7% y <11%
* Objetivos
« Principal: Porcentaje de pacientes que llegaron a objetivo de HbA1c
(individualizado) a los 6 meses
» Secundarios:
« Cambio de HbA1c alos 3, 6 y 12 meses
« Cambio enla GPAy enlaAMG alos 3, 6 y 12 meses
+ Seguridad

Galstvan G_ADA 2020 Poster 102:

Uso de insulinas

‘Gnange n basal nsuin gose
o baselne, mezn (50) L e
Won3 5168) Vo 0

Monn & 75684 045 Monih 5 I

Mo 12 9303 Merih 12 bxtiy

tasa insundos=

Baseine Monin 3 Montn & Nonn12 Baseine Monh 3 Morth 6 Month12

Galstvan GADA 2020 Poster 102:
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Perfil glucémico
T
:

nge from baselne,

© lawz s o
. .
.
P T ———_
X
) g o s
o
baseine  Mowns Moo Mown2 .

25% (IC95% 23.3 — 26.6%) de los participantes n
llegaron a su meta de HbA1c © Toueie  Nowns  Moons  mounz

Galstvan G ADA 2020 Paster 1028
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Seguridad

All hypoglycemia  Nocturnal hypoglycemia
event rate event rate
per patient- per patient-
n (%) year n (%) year

Symptomatic (blood

glucose 570 mg/dL)
nth 6

34(075%) 0025  9(0.20%) 0.006
40(0.88%) 0027 9(0.20%) 0.005

Month 12

Symptomatic (blood

glucose <54 mgidL)
nth 6

6(0.13%) 0003  3(0.07%) 0.001

Month 12 9 (0.20%) 0004 3(0.07%) 0.001
Severe

Month & 2(0.04%)  0.001 1(0.02%) )
Month 12 2(0.04%) 0.001 1(0.02%) 0

Galstvan G_ADA 2020 Poster 102:

Pharmacological variability of insulins degludec and glargine 300 U/mL:
Equivalent or not?

This might explain why clamp results can fall towards either
one side or its opposite [1,8] when we are on the ‘cutting edge’ of
fluctuations in pharmacological profiles that characterize, and
perhaps even separate, two insulin preparations. For the moment,
it would appear that the two insulin preparations tested in the
studies of Heise et al. [8] and Bailey et al. [1] are more similar than
dissimilar in terms of their pharmacodynamic variability. As there is
compelling evidence that it is important to know whether this
parameter differs between the two insulins, it is to be hoped that, in
the near future, additional studies, perhaps with the help of new
methods of investigation, will provide further insights into this issue.

Monnier", C. Colette
University institute of clnical research, university of Montpelie, 641,
avenue du Doyen-Gaston-Giraud, 34093 Montpellier cedex 5, France

Please cite this artice n press as: Monnier L, Colette C. Pharmacological variabiliy of insulins degludec and glargine 300U/mL:
Equivalent or not?. Diabetes Metab (2017 o
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Conclusiones

* La nueva generacion de insulinas basales, glargina U300 y degludec,
tienen mayor duracién de accidn y perfil de accion més plano con
respecto a las basales anteriores

« Confiere menor riesgo de hipoglicemias comparado con glargina
U100y detemir

* Entre si, posiblemente sean muy similares en eficacia y seguridad

« Diferencias en los estudios posiblemente se debe a metodologia,
poblacién evaluada, metas de titulacién
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Puede descargar la
presentacion en:

Preguntas... OELAD)

chenku2409@gmail.com E

www.EndoDrChen.com
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