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« Eficacia de metformin en reduccion de Hbalc, peso
+ Seguridad cardiovascular

* Uso en insuficiencia renal

* Uso en insuficiencia cardiaca




Introduccion

* 62 afios de uso de metformin

 Cada vez mayor debate sobre si debe continuar siendo la terapia de
primera linea

« Confiere realmente proteccién cardiovascular?
* Por qué seguirlo usando como primera linea de tratamiento?
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Consideraciones de los CVOT

* Todos los estudios con desenlaces CV realizados en la era moderna
son con pacientes usando terapia de base, en cuyo caso el farmaco
mas utilizado ha sido metformin

* Entre 60 y 80% de todos los pacientes en las diferentes ramas de
tratamiento estaban usando metformin

* La exigencia y lo que sabiamos sobre RCT en la época en que se
diseiiéd UKPDS y los estudios anteriores eran diferentes

* Pocos estudios que comparan directamente metformin vs otros
agentes en contexto de “escenarios limpios”

Mecanismos farmacolégicos de la Metformina para la reduccién de la Glucemia
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Potential underlying molecular mechanisms of action of metformin on NAFLD,
atherosclerosis, oxidative stress, and pancreatic -cell dysfunction (dotted arrows: inhibition, solid
arrow: activation).
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Eficacia en control glicémico

Metanalisis metformin primera linea: Hbalc a
3 meses

Metfor Mean Difference Mean Difference
Study or Subgroup _ Mean Weight _IV, Random, 95% CI IV, Random, 95% C1
Damsbo 1998 28 2 9% 0.50(-2.53,3.53] —_—]
Defronzo 1995 134 19.0% -143(-171,-115] -
Grant 1996 -105 14.8% -1.45 [-2.06, -0.84] —*=
Haak 2012 -126 17.8% -113[-151, -0.75] =
Hoffmann 1997 -0.72 15.1% -0.87 [-1.46, 0.28] —
Johnson 1993 35 3.1% -0.80(-3.13, 1.53]
List 2009 -0.73 205% -0.55[-059, -0.51] -
Mather 2001 -03 147 7.7%  000[-127,127]
Total (95% CI) 368 317 100.0% -0.95 [-1.39, -0.50] -
Heteragenety: Tau? = 0.25; Chi? = 55.94, df = 7 (° < 0.00001); I = 87% 5 + 3
Test for overall effect: Z = 4.18 (P < 0.0001) T
bl C_Therapie. 2018




Metanalisis: metformin Hbalc a 6 meses

Metformin Placebo Mean Difference Mean Difference
Study or Subgroup _ Mean __SD_Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% Ci
DeFronzo 1995 T159 143 143 019 121 146 160% -178(-2.09, -1.47] -

Grant 1996 -1z 13 27 06 08 23 111% -180[-239-121] &

Guo 2014 -152 091 29 019 084 29 135% -171[-2.16,-1.26] =

Haak 2012 -133 098 67 -02 096 32 142% -119[-160,-0.78] =

Haffmann 1997 -087 117 31 035 129 31 108% -122[-183, -0.61] ——

Harton 2004 -08 099 98 03 099 98 165% -110[-138 -082] X

Hallsten 2002 -07 102 13 -02 053 14 107% -050(-112,0.12] Nl

Lee 1998 -1 144 16 01 113 16 7.2% -0.90[-180, -0.00] —=

Total 95% CI) 424 389 100.0% -132(-162,-101]

Heterogeneity. Tau? = 0.13; Chi? = 24.36, df = 7 (P = 0.0010) P = 71%

Test for overal effect: Z

47 (P < 0.00001)

favours metformin- favours placebo

pi C_Therapie 2018
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Metanalisis: metformin y peso a 6 meses

Mettormin Placebo Mean Difference Mean Difference
Study or Subroup _Mean SO Total Mean  SD Total Weight IV, Random, 95% 1 . Random. 95% ¢
Foffmam 1937 05 217 31 02 1358 32 632%  -070(-7.06,5.66]
Halsten 2002 21504 13 011323 14 244 -210(-1282 862 T

83819 16 11923 15 64 78002875, 1305 ——— — |
Total @5% C) 60 62 1000%  -149(-679,380] -
Heterogeneity: Tau? = 0.00; Chi* = 0.42, df = 2 (P = 0.81); F = 0%

556058

Test for overall effect

-0

o 2
favours metformin. favours placebo

pi C.Therapie. 2018

Pooled mean between-group difference in hemoglobin A1c
comparing metformin with DPP-4 inhibitors

Author, year Es (95% <)

Goldstein 2007 —=— 047 (0.70, -0.24)
Jadzinsky 2000 —— -0.30 (0564, 0.04)
Aschner 2010 018 055,0.19)
Russeli-Jones 2012 —— 033 (054,-0.12)
Haak 2012 - -060 (088,-032)

Pratiey 2014 059 (:0.86,-0.32)

Overall (-squared = 17.9%, p = 0.297) 0.43(0.55, 0.31)

NOTE: Weights are from random effects analysis

Gs 4 B s 1
Favors metformin Favors DPP-4 inhibitors
Mean between-group difference in HbA1c (%)




Change from baseline in HbAlc at week 24 in randomized groups

A . , iy

1 r 1

£
l 18
1.3

amma om o
B ot hmonl 530

B o an st
om0t on o
W o D088 240

my Hadjad) . Iitial Combination of Empagli
Metformin in Patient tes D
2016;39:1718-1728 | DOL: 10.2337/del

4/27/19

Percentage of patients with HbAlc <7%at baseline who had
HbAlc, 7% at week 24 in randomized groups
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Dapagliflozin in Combination with Metformin:
Char)%e in HbA1c Over 24 Weeks

apaglifiozin plus metformin demonstrated mean HbA1c reductions significantly
greater than either monotherapy

+ Dapaglifiozin 10 mg was non-inferior to metformin for HbA1c reduction

Week 24 (LOCF)"* change -1.44 (1,59, -1.29) 1.35 (.53, 1.18)
from baseline, 1.45 (1,59, 131) ¢ 1119 (.36, -1.02)
" 3 @198 (213, 189) 2,05 (223, 188)
.
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Dapagliflozin in Combination with Metformin:
Change in Body Weight Over 24 Weeks

+ Mean weight loss with combi therapy and was more
than double the weight loss with metformin monotherapy

Week 24 (LOCF)* change -1.36(-1.83,-0.89) -1.29(-176, - 0.82)
_from baseline, & -273(-319,-227)° -261(-3.07,-2.15)
i @ -333(-380,-286) -266(-314,-219)1
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Metandlisis de agentes en monoterapia como
primera linea de tratamiento

Jia Y. Obes Rev. 2018,

Evidencia cardiovascular




Randomisation of Treatment Policies

Main Randomisation
n=4209 (82%)

—_—
3867
]

Conventional Policy Intensive Policy
30% (n=1138) 70% (n=2729)

Sulphonylurea Insulin
n=1573 n=1156

Aggregate Clinical Endpoints

Relative Risk
& 95% ClI

Any diabetes related endpoint 0.88
Diabetes related deaths 0.90
All cause mortality 0.94

Myocardial infarction 0.84
Stroke 1.11

Microvascular 0.75

Favours Favours
intensive conventional

Randomisation

3041 patients
in 15 centres
—————
Conventional Policy Intensive Policy
\
Diet alone Chlorpropamide || Glibe Insulin
n =896 n=619 n=911

comparison between three intensive therapies

compare each with conventional policy
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HbA1c

cohort, median data
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Myocardial Infarction
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Randomisation

HbA1c

overweight patients cohort, median values

Conventional Insulin Ch mide benclamide Metformin

Years from randomisation
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Change in Weight

overweight patients cohort, mean values

10 Conventional Insulin Chlor de nide Metformin

weight change (kg)

Years from randomisation

Hypoglycaemic episodes per annum

overweight patients Actual Therapy analysis

any episode or episodes
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Any diabetes related endpoint

overweight

patients 0.6

— Conventional (411)
— Intensive (951)
— Metformin (342)

041 mve
p=0.0023

of patients with events

Mvi
p=0.0034

6 9 12 15
Years from randomisation
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Diabetes related deaths

ove_rweight 0.4
patients — Conventional (411)
— Intensive (951)
0.31 — Metformin (342)
Mv C
p=0.017
0.2

Mvl
p=0.11

6 9 12 15
Years from randomisation

Proportion of patients with events

Myocardial Infarction

OVferight 0.4 — Conventional (411)
[P — Intensive (951)
0.34 — Metformin (342)

MvC
p=0.010
0.2

Mvi
p=0.12
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Microvascular endpoints

overweight

patients — Conventional (411)

— Intensive (951)
— Metformin (342)

Proportion of patients with events

6 9 12
Years from randomisation
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Metformin in Overweight Patients

« compared with conventional policy

32% risk reduction in any diabetes-related endpoints  p=0.0023
42% risk reduction in diabetes-related deaths p=0.017
36% risk reduction in all cause mortality

39% risk reduction in myocardial infarction

Post-Trial Changes in HbA

Metformin vs. Conventional

UKPDS results
resented Mean (95%CI)

Glycated haemoglobin (%)
©

0 I P=0.59 P=0.99 P=0.18 P=0.89 P=0.37 P=0.86
1997 1998 1999 2000 2001 2002

UKPDS 80. N Eng J Med 2008; 355

Any Diabetes Related Endpoint Hazard Ratio

Intensive (metformin) vs. Conventional glucose control

4 Any diabetes related endpoint
8

HR=0.79
12 p=0.0023 p=0.012

10 -=——=——-—m— - mm - HR (95%CI)

Hazard ratio

0.4
Number of events
Con: 160 190 220 240 252 262
Met: 98 126 152 175 189 209

1997 1999 2001 2003 2005 2007

UKPDS 80. N Eng J Med 2008; 359. pd p
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Microvascular Disease Hazard Ratio

vitreous , renal failure)

Intensive (metformin) vs. Conventional glucose control

147 Microvascular disease

HR=0.71 .
1.2{ p=0.19 30
-]
§10 Bt i e et md =T==——|-—1 — HR (95%CI)
B
§os
T
0.6

Number of events
Con: 38 58 70 73 74 78
Met: 24 37 44 52 58 66

1997 1999 2001 2003 2005 2007

UKPDS 80. N Eng J Med 2008; 359.
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Myocardial Infarction Hazard Ratio

(fatal or non-fatal myocardial infarction or sudden death)

Intensive (metformin) vs. Conventional glucose control

HR=0.67

Myocardial infarction
H 61

Hazard ratio

Number of events
Con: 73 83 92 106 118 126

Met: 39 45 55 64 68 81
1997 1999 2001 2003 2005 2007

UKPDS 80. N Eng J Med 2008; 359.

HR (95%CI)

All-cause Mortality Hazard Ratio

Intensive (metformin) vs. Conventional glucose control

1.4
0.73

All-cause mortality
HR=0.64
.002

1997 1999 2001 2003 2005 2007

UKPDS 80. N Eng J Med 2008; 359.

1.2
2
E 10fF - - HR (95%C)
B
Jos
T
0.6
0.4
Number of events
Con: 89 113 136 160 183 217
Met: 50 70 86 110 123 152
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Legacy Effect of Earlier Glucose Control

After median 8.5 years post-trial follow-up

4/27/19

Aggregate Endpoint 1997 2007
Any diabetes related endpoint RRR:  12% 9%
pP: 0.029 0.040
Microvascular disease RRR:  25%  24%
P: 0.0099 0.001
Myocardial infarction RRR:  16% 15%
P: 0.052 0.014
All-cause mortality RRR: 6% 13%
P: 044 0.007
RRR = Relative Risk Reduction, P = Log Rank
UKPDS 80. N Eng J Med 2008; 359: pd P
Legacy Effect of Earlier Metformin Therapy
After median 8.8 years post-trial follow-up
Aggregate Endpoint 1997 2007
Any diabetes related endpoint RRR:  32% 21%
P: 0.0023 0.013
Microvascular disease RRR: 29% 16%
pP: 019  0.31
Myocardial infarction RRR:  39% 33%
pP: 0.010 0.005
All-cause mortality RRR:  36% 27%
pP: 0.011  0.002
RRR = Relative Risk Reduction, P = Log Rank

UKPDS 80. N Eng J Med 2008; 359.

745 Elibk patents
355 Did not give
informed consent

HOME

390 Patints enrolled
and randomized

196 In Metformin 1841in Placebo group
hydrochloride group
65 Noncompleters 48 Noncompleters

5 Death by other causes
17 Withdrawal of consent
5 Noncompliant

2 Lost to follow-up

16 Adverse events
1 Gontraindications
tfalure
1 Sudden death
5 Death by other causes
16 Withdrawal of consent
9 Noncompliant
0 Lostto follow-up

[ 15t compieters |

[146 compieters |

Kooy A_ Arch Inter Med. 2009;169:616
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SPREAD-DIMCAD: RCT en pacientes con EAC

565 pationts were screencd

304 undarwentrandormization

=
Ottr rasons (n-19)

Otherreasons {n-11) ‘

e

Hong J. Diabetes Care. 2013;36:1304
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SPREAD-DIMCAD

[evenco | lipede (ne108) Wetformin (c=156)

Mortaliad total 14 7
Mortalidad cardiovascular 1 7
1AM no fatal 6 5
Ictus no fatal 15 10
Revascularizacion arterial 25 21
Desenlace compuesto primario 35.1% 25%
HR

Hong J. Diabetes Care. 2013;36:1304

[ Metformina: Beneficios en Mortalidad Cardiovascular

Estudio Descripcion Duracon  Resultados finales
Bannister et al! Retrospectivo 6aios Los pac
diabéticos, datos.
Morgan etal’ Retrospectivo 3ahos
Bannister et al' Retrospectivo 6afos Los pac
diabéticos, datos.
UkPDs 34 Prospectivo 10afi0s T
relacionado con diabetes.
Sgambato et al* Retrospectivo 3afos
Johnson et aF” Retrospectivo 9afos
Kaoetal Prospectivo 2afos
Jadhav et a” Prospectivo 8semanas | Mef pe
Kooy etal’ Prospectivo 43305 | Reduccion delresgo de desarrola enfermedad macro vascular
Cheng VY etal” Retrospectivo aios
cerebrovascular estudo asidtico)

16



Metformina, disminucién del riesgo de mortalidad versus SUs y TZDs ]

conSUsy TZDvs con
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metformina
2
£ 20
5 s
g 10
5 s
Metformina Glipizida: SU Glibenclamida: SU Rosiglitazona: TZD n=3753
=132,306 n-28,957
Metformina ¢Pueden las personas con diabetes tipo 2 vivir mas tiempo que las

Reduccién de la mortalidad en

os versus SU y controles no

que no tienen?
Una comparacion de la mortalidad en personas iniciadas con
metformina o Monoterapia con sulfonilurea y controles no diabéticos.

Andlisis retrospectivo, base de datos de practica clinica
del Reino Unido

Considerados como un todo, nuestros datos sugieren
que los pacientes con diabetes tratados con metformina
en monoterapia pueden esperar que su supervivencia
sea al menos tan buena como la de la poblacién no
diabética, mientras que en este régimen especifico.

Estos hallazgos sugieren que puede haber un beneficio
pronéstico de la profilaxis con metformina en personas
sin diabetes

Supervivencia Acumulada

6
Metanalisis: metformin y mortalidad total
Metformin Control RR RR
Study or subgroup Events Total Events Total Weight M-H, fixed (95% CI) M-H, fixed (95% CI)
Chiasson et al (2001a) [24] 0 83 0 83
Chiasson et al (2001b) [24] 0 76 0 8 Not estimable
DeFronzo et al (1995a) [25] 0 143 0 146 Not estimable
DeFronzo et al (1995b) [25] 0 213 0 209 Not estimable
Gram et al (2011) [23] 2 184 2 187 07% 1.02(0.14,7.14) —_—
Hermann et al (2001) [20] o 16 0 15 Not estimable
Holman et al (2008) [21] 152 217 411 657% 0.84 (0.72,0.98) o
Horton et al (2000a) [26] 1 178 0 172 02% 2.90 (0.12, 70.69) e
Horton et al (2000b) [26] 0 135 0 134 Not estimable
Hallsten et al (2002) [19] o 13 0 14 Not estimable
Kooy etal (2009) [22] 9 196 6 194 20% 1.48 (0.54, 4.09) -1
Rachmani et al (2002) [27] 62 195 64 198 212% 0.98 (0.74, 1.31) T+
UKPDS (1998) [12] 47 268 31 269 103% 152 (1.00,2.32) —
Total (95% CI) 2042 2114 100.0 % 0.96 (0.84, 1.09)
Total events 273 320
Heterogeneity: y2 = 8.76, df =5 (p = 0.12); /= 43% ob o %
Testfor overall effect 84 (p=052) Favours (metiormin)  Favours (control)

17



Metanalisis: metformin y mortalidad
cardiovascular

4/27/19

Metformin Control RR RR
Study or subgrou Events Total Events Total Weight M-H, fixed (95% CI) M-H, fixed @ cly
Chiasson et al (2001a) [24] 0 83 0 83 Not estimable
Chiasson et al (2001b) [24] 0 76 0 8 Not estimable
DeFronzo et al (1995a) [25] 0 143 0 146 Not estimable
DeFronzo et al (1995b) [25] 0 213 0 200 Not estimable
Hermann et al (2001) [20] 0 16 0 15 Not estimable
Holman et al (2008) [21] 81 342 120 411 623%  0.81(0.64,1.03) u
Horton et al (2000a) [26] 1 178 0 172 03% 290(0.12,70.69) .
Horton et al (2000b) [26] 0 135 0 134 Not estimable
Hallsten et al (2002) [19] 0 13 0 14 Not estimable
Kooy et al (2009) [22] 4 196 1 194 06% 3.96 (0.45, 35.10) e
Rachmani et al (2002) [27] 50 195 52 198 205%  0.98(0.70, 1.36) -+
UKPDS (1998) [12] 25 268 13 260 74%  1.03(1.01,369)
Total (95% CI) 1858 1927 1000%  0.97 (0.80, 1.16)
Total events 161 186
Heterogeneity: 72 = 8.4, df = 4 (p = 0.08); °=53%
Test for overall effect: Z= 0.36 (p 72) 001 o1 B 100
Favours (metformin)  Favours (control)
Metanalisis: metformin e IAM
Metformin Control RR RR
Study or subgroup. Events Total Events Total Weight M-H, fixed (95% CI M-H, fixed (95% CI)
Gram etal (2011) [23] 15 1 16 187 73% 0.95 (0.49, 1.87) —
Hermann et al (2001) [20] 1 16 0 15 02% 282(0.12,64.39)
Holman et al (2008) [21] 81 342 126 411 523%  0.77(0.61,0.98) -
Hallsten et al (2002) [19] 113 0 14 02% 321(0.14,7255) R —
Kooy et al (2009) [22] 4 19 4 194 18%  0.99(0.25 3.90) —t
Rachmani et al (2002) [27] 51 195 53 198 240%  0.98(0.70,1.36) -
UKPDS (1998) [12] 33 268 31 269 141% 1.07 (0.67, 1.69) —
Total (95% CI) 1214 1288 100.0%  0.89 (0.75, 1.06) L
Total events 230
Heterogeneity: y2 = 0.74); P=0%
geneity: 12 74 P

Test for overall effect:

18) 001 01

Favours (metformin)  Favours (control)

Griffin sj. Diabetologia. 2017,60:1620

Seguridad renal

18



Farmacocinética de metformin
« Sefiltra en glomérulo

* Se excreta en tubulos (cimetidina reduce excresion en 50%)
* Aclaramiento 507 + 129 cc/min

* Si AEC <60 cc/min, aclaramiento de metformin se reduce en 75%
+ sin cambios si cae a <30 cc/min
* Niveles séricos de metformin:
* AEC >60 cc/min: 4.5 (0.1-20.7) umol/L
+ AEC 30-60 cc/min: 7.71 (0.12-15.5) umol/L
* AEC <30 cc/min: 8.88 (5.99-18.6) umol/L

* Niveles de metformin en acidosis lactica es 5-15x mayor que los niveles anteriores y
usualmente creatinina >3 mg/d|

Bakirs GL. Diabetes Care. 2016;39:1287
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NHANES: metformin y acidosis
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FIGURE 2. Trends of serum bicarbonate and anion gap levels across CKD stages up to stage 3b by metformin use staus. Eror bar

represents the 95% confidence interval of the group mean and the stalticl significance is denoted by ‘0.05< P<0.10,

0.01 < P<0.05, and " P0.01. The test or linear trend was evaluated by modeling the categorcal dassfications of CKD staging
KD eGFR

fitration rate.

Kuo CC. Medicine. 2015;94:1

Riesgo de acidosis lactica en GPRD (General Practice Research Database)

* Base de datos de atencidn primaria del Reino Unido
* 50048 pacientes

14 casos de acidosis lactica, de la cual se excluyeron 7 al revisarlos por no
corresponder a acidosis lactica
* De los 7 pacientes restantes:
* 5 pacientes estaban usando metformin
* 1usé metformin en el pasado
* 1usa glicazida
* Tasa estimada de acidosis lactica:
+ 3.3 por 100000 pacientes afio con metformin
* 4.8 por 100000 pacientes afio con sulfonilureas

Bodmer M. Diabetes Care. 2008;31:2086
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Riesgo de acidosis lactica en Clinical Practice Research Database en UK

* Usuarios de metformin 223968 vs 34571 no usuarios de metformin

* Riesgo de acidosis lactica o elevacién de lactato
* 7.4 eventos por 100000 pacientes afio con metformin
* 2.2 eventos por 100000 pacientes afio en no usuarios de metformin

* 74% fueron acidosis lactica y 26% elevacion de lactato

Eppenga WL. Diabetes Care. 2014;37:2218

4/27/19

Riesgo de acidosis lactica y funcion renal en CPRD en

UK

never users of metformin

Risk o actic acidosi or elevated actate concentration

Age/sexadusted R Adjusted HR
Metformin use Personyears,n__vents,n to5.q) (os%ay
Never use 91,287 2 Reference Reference
e 212,007 s 194(042-897)  225(048-105)
Recent use 0526 2 225(032-160)  299(042-215)
Current use 743,151 55 338(082-138) 403 (097-168)
Substratificaton of current users by most recent renal
function (mL/min/1.73 ) in the previous year”
= 547,731 2 242(058-101) 287 (067-123)
3055 124275 19 709(198-279)  594(155-247)
559 89,976 13 660(149292)  606(137-27.1)
3044 2550 s 798(161-396)  5.47(L05285)
<30 2605 2 35.1 (4.90-249) 257 (3.57-185)
<as 25751 7 897(185434)  674(134-338)
Unknown 68539 s 333(065-172)  451(085238)
i , sex, BMI,
‘2 READ code for

years,
mimin/ 173 ).

Eppenga WL. Diabetes Care. 2014;37:2218

Metandlisis: metformin y mortalidad en IRC

suy n CxD setniton OB weight HA [o5% 01
Vogun201e 181 SOr>15 (M)>14(F) —-— low  1889% 061[053,089]
Vasuci200s S5 et . moderae  1884% 086[075. 098]
Edsionz02 7177 OFR 4560 —— moderate  19.10% 087(07,099]
Aguiar 2011 1216 GFR <60 _— low  980% 0€0[040.000]
Rousssizio 490 GFR3060 — moderae  1321% 064[0.48.058]
Edsionzo2 2146 ©GFR3045 —— modorae 1671% 102(004,124]
Summary (2 - 829%, 0 -29.2, P<0 001) — 0771081007
Routsal 2010 s oGFR 0 modormo  372% 108[047,239]
Oversi Summary —_— 10000% 0781069, 098]

12-70.8% Q- 207, P00

Favors motormin

oo 050

Hazard o HR)

0

Favors oo

Crowley MJ. Ann Intern Med

2017;166:191
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Metanalisis: metformin en pacientes con IRC

Otros hallazgos

con 30-45 cc/min fue NS
No diferencias en MACE

independientemente de funcién renal

Mortalidad se redujo en mayor magnitud con AEC entre 45 y 60 cc/min, en pacientes

Menor riesgo de hipoglicemias comparado con insulina y sulfonilureas

Crowley MJ. Ann Intern Med. 2017;166:191
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Revision sistematica grupo Cochrane

Risk of fatal and nonfatal lactic acidosis with metformin use in

type 2 diabetes mellitus (Review) 347 estudios

[ ——— 70490 pacientes afio en el grupo de
metformin vs 55451 pacientes afio en el
grupo no metformin

THE COCHRANE
COLLABORATION®

Incidencia acidosis lactica:

+ 4.3 casos por 100000 pacientes afio en el grupo
metformin

+ 5.4 casos por 100000 pacientes afio en el grupo
no metformin

Sin cambios en niveles de lactato

Sapeter S. Coch Datab Syst Rev. 2010.

Metformin y mortalidad en REACH

10

Cumulative Incidence, %

All-cause mortality

0 [ 12
No.atrisk Follow-up, mo
Metformin use

Yes 7397 7234 6848

No 12156 11805 10979

3340
5808

Roussel R. Arch Intern Med. 2010;170:1892
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Metformin y mortalidad en REACH
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National Diabetes Registry en Suecia

A, All-cause mortality

Survival

1 Othor OHA anly

Insuin only
Insuin + ther OHA

B Any CVD

Survival
2

L

| Metormin only
1 Motiomin +

Insuln + oo OHA

Ekstrom N. BMJ Open. 2012;2:001076

Metformin vs otros agentes segin funcién renal

302 oGFR <15 455 0GFR <60 <GFR 260 All patients
Events _|HR Events | HR Events | HR
N (% of total) (% of total) |(95 % Cl) | N (% of total) (% of total) | (95 % C | N (% of total) (% of total) f@5%C) | N Events
AnyOVD
Meformn 670 (354) 210 (307) Imn(m 3809 67.7)  849(512) [094(084| 27083 (67 3698 (634) |098 (02| 3628 4774
o 1.19) 101.05) 10 1.05
Insulin 1180 (623) 474 (92) 130(102 3201 @81) 930 (561) 124(109 16718(415) 2853 (489) 119 (111 21503 4476
t01.64)" 10 142" to 1.2
702(371)  241(@2) |1.03(0% [2450(368)  608(37) |1.05(0SS[ 13552(387) 2065 (35.4) | 1.03 (0.97 [ 16817 2065
o 1.26) to 1.18) 0 1.08)
1894 685 6655 1657 40239 582
jserious infecti
Meformin  692(389)  143(284) [098(070 |4000 (575  557(49.4) 085(07 27618(67.3) 2444 (606) 091 (084 345 3155
to 1.21) o097 10098
Insulin 1902(637) 366 (726) [134(1.02 [3406(489)  652(579) | 1.07 (091 17152(418) 2057 (51) 1zz(1z 22310 3260
101.26) o 1.32)"
OherOHA  738(1) 168 (229) 2655(367)  970(336) |087 (075| 13852(387) 1975 (34.1) | 1z wun[ 17265 1960
101.00) 10.1.09)
Totalin growp 2044 504 6960 1127 41018 004
Alrcause mortaty
7153 1mEn 4079 668) 558 (465) 28015(67.1) 2120 (86.9) 087 (081 w48 2673
4
Insulin 1306 646) 468 (705) 3550 495) 701 (584) 17565 (421) 1921615 129(119 23000 3328
10 1.4
OnerOHA  7e6(357)  222(334) 2626(366) 420 (357) 14049 (336)  1375(3.9) 1w (LU 17578 2087
101.19)"
Totalingrowp 2146 661 77 1201 1756 w120
Ekstrom N. BM) Open. 2012;2:€001076
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Metformin post transplante renal

Clinical Outcomes >1 to 2 Yrs after Transplant,

oo e According to Diabetes Regimens in the First Year Post-KTx

I i | . I

MNomposre  msOmgdsy 4 20SU Mgy wass0mesisy

Metformin Exposure In First Ve Post KT

sl baed 0ther

Vest LS. Clin Transplant. 2018;32:13302

4/27/19

Metformin post transplante renal

A. Adjusted Associations of Diabetes Regimens in the First Year Post-KTx with
Outcomes >1 to 2 Yrs after Transplant

A Metforminbased
s Insulin-based

o ® Gitazone based
g0 @ Sloryhreabased
T A oter *pe0os
g 25
£
2 20
2 ®
Bl w . i .
2 3
Toos 4
T os 1
00

Aeute
Rejection

Vest LS. Clin Transplant. 2018;32:e13302

Metformin y desenlaces duros en
insuficiencia renal: la otra cara de la

moneda
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Metformin e IRC
« En Taiwan no hubo

restriccion de prescripcion de

metformin por IRC hasta el
afio 2009

« Estudio cohorte nacional en
Taiwan del Sistema nacional
de salud que incluye al 99%
de los habitantes de la isla
« Mayoria en estadio V (creat
>6 mg/dl) sy | [ 1

AEC promedio 10 cc/min en
hombres y 7 cc/min en
mujeres

e

Hung SC. Lancet Diab Endocrinol. 2015;3:605
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Metformin e IRC y mortalidad

A Allcause moraiy

804
rr— Metabocaddoss
s e Cdeaid o Adgstedhuad | breis Incderce Gt At bt
@ oo Esxa) GO (M) it G%0) i 95401
pter et
yexs) )
Nomases o200 58 100 100 s 13 o
s SU8D 11 151 1B02AS) 68D 16 17088 100815 Medomimonwse 239 170 7 36 30
) Meorminwser 83 414 6 80 14
aasoon DO 167 1REEAR SO B 7 AHeSY 160823 N
1640000 W 2 17EsIs) BERAS) W 13 72w 1semas) Messboicacidos
»40000 WR By 9nAH BRI W 15 12608220 18I pon
plorans oom o051 os5 o5tz
sy dose
e I e R e ]
SOLIOmgdy RS D2 ABOIAT) RO ENS M4 10059 170323
1000 majesy s W2 1m0 190aE) WS 15 DO 1909633
plortne ook oot o6n ouss ———————
T 1 & 3
Followp e
Nomberstrisk poes)
Medominmonser 2439 LS} Sy 2 B
Wetominuser 83 &1 25 79 19

Hung SC. Lancet Diab Endocrinol. 2015;3:605

Metformin y riesgo de dialisis

= sutonices

* Estudio en Dinamarca
+ 168443 pacientes

« Riesgo mayor de didlisis en metformin
especialmente en

Mujeres

8 —~ - pacientes mayores

H s

1 / + Pre existencia de insuficiencia renal
!l .

] + Dosis mayores de antidiabéticos

§ /_/_/ // orales

3

+ Metformin asoclado también a mayor de
lesién renal aguda que no requiere
didlisis (OR 1.61)

+ NNH 1988

« Menor riesgo de MUERTE comparado con
sulfoniureas (OR 0.66)

Rikomme [days]

Carlson N. Diab Obes Metab. 2016;18:1283
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Recomendaciones de agencias
« EMA: contraindicado con <60 cc/min
« Canadian Diabetes Association:
<60 cc/min: dosis maxima 1700 mg por dia
30-60 cc/min: dosis méxima 850 mg por dia
« NICE
Revisar dosificacion si creatinina >1.5 mg/dl 6 AEC <60 cc/min
Parar metformin si creatinina >1.7 mg/dl 6 AEC <30 cc/min
+ KDIGO: valorar seguridad de metformin en pacientes con IRC estadio 4 0 5

Inzucchi SE. JAMA. 2014;312:2668
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Precauciones
- La mayoria de las acidosis lactica tienen una causa precipitante
« Recordar suspender metformin cuando:

— Caida aguda de la funcién renal

- Sepsis/shock
- 1AM

—Uso de medios de contraste
« Pacientes con <60 cc/min deberian suspender metformin cuando
tienen deplecion de volumen por cualquier causa

« Evitarlo en pacientes hospitalizados, sobre todo si tiene alguna de
las condiciones anteriores

Bakirs GL. Diabetes Care. 2016;39:1287

Metformina en Insuficiencia Renal

LGFR, mimin/1.73 m? US FDA Inzncchi et al. 6] recommendations Onr recommendations [32]
recommendations [31]

Lis-—<an No changs inuse — Avoid if kidney fanction is expected to
le

ephralogist for
aceurate ¢GER ssscssment

000 mg.
~but drug may be

bocas Revicw use
Do not initiate

cted to

Kidney functio
mstable

accurate cGER assc.

Consider more <cautious follow-up of
Fidney function
Masimunm total daily dose: 1,000 mg.

=n Divcontiue Discontinue
Z Refirmal 0 nephiologist for
aceurate eGIR assessment
vy il with sisk of AT No change i use Discontinae  Withold wntil Surther sk bessei
cvaluation
Referral o nepheologit fox
presention and monoring of AKI|
Stage 5 Stage 4 Stage 3 Stage 2 Stage 1
. v v T v "
T T T T T
ESRD 15 30 45 60 90

eGFR (mL/min/1.73 m2)

Metformin in CKD Nephron 2017;135:147-153 DOI: 10.115/000450862
1038/nrendo.2015.1
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Metformin y falla cardiaca

4/27/19

Meta-analysis of all-cause mortality among

patients with CHF receiving treatment

regimens including metformin

versus those receiving regimens
metformin

Eurich et al, 2005 (19) 81
Inzucchi et al, 2005 (36) 2591
Masoudi et al, 2005 31) 13930
Andersson etal, 2010 (18) 4303
Evans et al, 2010 35) 246
Roussel etal, 2010 (33) 010
Shah et al, 2010 (37 201
Agullar etal, 2011 29) 2874
Romero et al, 2013 (39) 1121
Weir ot al, 2014 (20) aas7
Tinetti et al, 2015 (38) sea

Overall summary
P =622%, Q=266 P=0.003

without

Annals of Intemal Medicine

Review

Clinical Outcomes of Metformin Use in Populations With Chronic
Kidney Disease, Congestive Heart Failure, or Chronic Liver Disease

A Systematic Review

Hatthos J. Crowley, MD, S, Clarksa . Diaantls, D, 1

el 5. Kosieki, PHD, and John . Willams J, D, MHS.

——— Moderate
—_— Low
—-— Moderate
——— Moderate
I — Moderate
—— Moderate
Moderate
—_— Low
- Low
—_— Moderate
R — Moderate

Favors metformin

r
000

050 100
HR

Favors other
1

150

:Jonifor R, McDuftls, PhD; C Blaks Caeron, MD, Wi,

10.84
.66
1481
17.01
579
636

028
2014
as6
261
100.00

Meta-analysis of CHF readmission among patients with CHF
receiving treatment regimens including metformin versus those
receiving regimens without metformin.

Study, Year (Reference)  Patients,

Masoudi et al, 2005 (31) 13930

Aguilar etal, 2011 (29) 2874

Romero etal, 2013 (39) 1184

Weir etal, 2014 (20) 9062
Overall summary

1F=743%,Q=117,P=0.009

ROB
— Moderate
— Low
L Low
— Moderate
Favors metformin Favors other
I 1
050 100 150

0.00

HR

* Nurmbers do ot total 100% because of ounding,

Weight, %

3531
12.44
41.50
10.74
100.00
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Meta-analysis of cardiovascular mortality among patients with
CHF receiving treatment regimens including metformin versus
those receiving regimens not including metformin.

Study, Year (Reference)  Patients, n

Eurich et al, 2005 (19) 981

Andersson etal, 2010 (18) 4303

Romero etal, 2013 (39) 1184
Overall summary

1=743%,Q=7.8,P=0.02

Favors metformin
[

0.00

ROB  Weight %
—_— Moderate 20.87
—— Moderate 3473
HH Low 44.40
———— 100.00
Fayors other
T

100 150
HR

4/27/19

Pooled unadjusted risk ratios for
metformin compared with other
treatments for all-cause mortality. Cl
indicates confidence

interval.

ve Safety and Effectiveness of Metfo) i
atients With Diabetes Mellitus and He: Failure
Systematic Review of Observational Studies Involving 34000 Patients

Dean T, Eurich, PhD; Daniala L. Weir, BSc; Sumit R. Majumdar, MD, MP

Ross T. Tuyuii, PharmD. MSc; Jefir fnson, PhD; Lisa Tiosvold, MLIS;
Saskia E. Vanderloo, MSc; Pinlay A. MeAlister, MD, MSe
Metformin Control Risk Ratio Risk Ratio

Study or Subgroup _Events Total Events Total Weight M-H, Random, 95% Cl _Year M-H, Random, 95% CI

Eurich 29 208 200 773 7.0% 0.54[0.38,0.77] 2005 =

Masoudi 460 1861 4345 12069 13.3% 0.69[0.63, 0.75] 2005 -

Inzucchi 93 406 768 2184 11.0% 0.65 [0.54,0.79] 2005 -

Andersson 239 688 2344 3615 12.9% 0.54 [0.48, 0.60] 2010 -

Roussel 221 1220 488 2790 12.0% 1.04 [0.90, 1.20] 2010

Evans 137 205 183 217 12.8% 0.79[0.71, 0.89] 2010 =

Shah 22 99 112 302 6.2% 0.60 [0.40, 0.89] 2010 —

MacDonald 155 376 733 1306 12.4% 0.73[0.65, 0.84] 2010 =

Aguilar 246 1561 1117 4624 12.5% 0.65 [0.58, 0.74] 2011 -

Total (95% CI) 6624 27880 100.0% 0.69 [0.61, 0.79] ¢+

Total events 1602 10290

Heterogeneity: Tau? = 0.03; Chi? = 63.59, df = 8 (P < 0.00001); I* = 87%

Test for overall effect: Z = 5.45 (P < 0.00001)

001 01 10 1
Favors Metformin  Favors control

Is It Time to Change the Type 2 sitvio £. Inzucchi

Diabetes Treatment Paradigm?
No! Metformin Should Remain the
Foundation Therapy for Type 2
Diabetes

Basandose en la amplia experiencia de la comunidad médica y en la eficacia demostrada del farmaco,
la seguridad, el bajo costo y los beneficios cardiovasculares, Ia metformina debe seguir
siendo la "terapia de base" para todos los pacientes con diabetes tipo 2,

salvo contraindicaciones.

William T. Cefalu Chief Scientific, Medical & Mission Officer, American Diabetes Association
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Reflexiones finales

4/27/19

Metformin

* Es el farmaco oral en diabetes con mayor experiencia a nivel mundial,
tal vez sélo superado por las insulinas humanas

* Mucha evidencia en diferentes lineas de investigacion mas alld de
diabetes

* Se debe recordar que la aprobacién y uso principal sigue siendo para
tratamiento de la diabetes mellitus tipo 2

* 62 afios de experiencia a nivel mundial tiene mucho peso!

Metformina y su uso clinico: nuevas ideas para un viejo
farmaco en la préctica clinica

“Anti-obesity n
+ Decreased appetite
- Inereased GLP-1 secretion

Anti
+ Decreased intestinal absorption 4 postprandial

= Inibition of hepatic fluconeogenesis: INAIBItIon of the Krebs cyels and/or oxidative phospheryIation by activation of AMPIC

+ Enhancement of insulin stimulated glucose ransport in skeletal musde: increased recruitment and activiey
of GLUT-4 and enhanced non-oxidative disposal inte skeletal musde

‘Anti Upidernic effects:

- Increased free fatty acid esterification and inkibition of lipolysis in adipose tissue

“Anti diabetic <

- Protection of @ -cells from glucose toxicity and lipataxicity: protection of f-cell secretory capadty, prevention of acceleration
<o severs diabetes

Hepaloprotoctive effects:

- Decreased hepatic insulin resistance and improved lipemia levels

‘Anti neoplastic effects:

+ Indirect effect via decreased insulin resistance and decreased IGF-1 levels
- Direct effect: via AMPICrelated and AMPICIndependenteellular pathways

+ Cumulative effects of decreased welght gain and better Ipld proflle provided by long-tem use
1

- Undefined semlogic or endothelial factors siich as AL

Ani-actwated pratem kinaze. GLUUTA — plucaze franzperter te 4 1GFE — Mzl lice groweh factar 1.
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Cancer outcomes and all-cause mortality in adults allocated to
metformin: systematic review and collaborative meta-analysis of

randomized clinical trials
ety

s Gomparaior (years)  (deatharn)  (desthe/n) AR (o5
ACTIVE GOMPARATOR TRIALS
Various . rorzzr 20508 — - 081 048,137
P : 07 weor e 067 ©.12.2.00)
: sess wme  ————— 1 e 5 2z2027mon
2 2mz0 a5 iao(10. 11709
s avrass  avnes - 067 @51 1.47)
Rosigitazons 4 avrass  aaras o 092 ©.55. 1.50)
REGORD (261 Rosigitazons 5.5 7enze  eanon 108 070, 14%)
097 ©.77.1.29)
smza omas e 5 10s(0m. 14a1)
ez ames e 5 osionems
oo o  ——— e 121081500
DT S R — 077 (020, 2.0
20200 a0 [—— 1,60 (102, 2.52)
Somez movsrs - 064 045,001
Subtotal (- 50.%. p-0.071) <> 091 ©.70. 1.18)
Heterogansity betwesn oroups: £-0.696
Overall (= 9.6%. p-0.349) 004 .70, 1.12)
ok o5 R

Favours matiormin

Favours comparator
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Conclusiones

* Metformin sigue siendo por ahora la primera linea de tratamiento en
todas las guias de tratamiento basado en:

* Experiencia!

« Eficacia antihiperglicémica

* Seguridad cardiovascular

* Seguridad renal

* Todos los estudios mas recientes son realizados en el paciente ya
tomando metformin previamente

* Nuevos lineamientos para su uso en pacientes con insuficiencia renal
y seguridad en falla cardiaca

Preguntas...

chenku2409@gmai|.com

Puede descargar la

presentacion en:

;5[]

=

www.EndoDrChen.com
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