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Introduccion

* Es muy comun la coexistencia de diabetes
mellitus con NAFLD

* Aln cuando se encuentren normoglicémicos,
estos pacientes tienen mayor riesgo de
desarrollar DM y enfermedad cardiovascular

¢ Se proyecta que para el 2020, NAFLD va a ser
la causa mas comun de transplante hepatico
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Introduccion (2)

* Hay muy pocos tratamientos que han sido
evaluados adecuadamente

* A pesar de todo esto... los estudios tienen un
nivel de evidencia muy limitada

— Estudios son muy pequefios, con 10-20 pacientes
en la mayoria de los casos

— Muchos son no controlados
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Mecanismo en NAFLD
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Metformin: hallazgo histolégico

esteatosis

0dds Ratio 0dds Ratio
Study or Subgroup  M-H, Random, 95% Cl M-H, Random, 95% CI
Haukeland 2009 0.56 (0.15, 2.05) —
Idilman 2008 2.00(0.26, 15.38) BT B
Shields 2009 0.54 (0.08, 3.53] ol FEER
Uygun 2004 5.25(1.09,25.21) R
Total (95% CI) 1.30[0.41,4.08)

Total events
Heterogeneity: Tav? = 0.64; Chi? = 5.68,df = 3 (P = 0.13); I = 47%

Testfor overall effect Z = 0.4 (P = 0.66) L

Favours metformin  Favours cortrol
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A . . ,
Metformin: inflamacién en histologia
0Odds Retio 0Odds Ratio

Studyor Subgroup  M-H, Random, 95% C! M-H, Random, 95% C!
Haukeland 2009 0.35(0.08, 1.57] —
Idiman 2008 0.78(0.04, 14.75] |
Shields 2009 120(0.19,7.44] U] i
Uygun 2004 771(0.75,79.77) T
Total (95% Cl) 1,08 (028, 3.99] . o

Total events.

Heterogeneity: Tau® = 0.68; Chi* = 4.8, df = 3 (P = 0.18); * = 39%

; B 001 01 1 10100
Test for overall effect Z=0.12 (P = 091) Favours metformin  Favours control
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Metformin: abalonamiento
hepatocelular
Odds Ratio QOdds Ratio

Study or Subgroup __M-H, Fixed, 95% C| M-H, Fixed, 95% CI
Haukeland 2009 0.37 [0.04, 3.85) —

Idilman 2008 0.78 (0.04, 14.75) T R

Shields 2009 1.13(0.05, 21.09) TR SEEREIE
Uygun 2004 1978 [1.01, 386.03) e
Total (85% CI) 1.89 [0.64, 5.64) -~

Total events

Heterogeneity: Cl .74, df =3 (P=0.19); P=37% ' y " N

001 0.1 1 10 100
Test for overall effect: Z =1.15 (P = 0.25) Favous melformin  Favours control
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Metformin: fibrosis

Odds Ratio Odds Ratio
Study or Subgroup __M-H, Fixed, 95% CI M:H, Fixed, 95% Cl
Haukeland 2009 0.26[0.03, 2.57) ——
Idilman 2008 0.78 [0.04, 14.75) R |
Shields 2009 3.20 (0.42, 24.42) N
Uygun 2004 1.00 (0.06, 17.41)
Total (95% CI) 0.93 (0.31, 2.83]
Total events
H ity: Chi? = 262, df = 3 (P = 0.45); I* = 0%
Testin over oot 25013 o os%)s) g (TTCRR 49 =199
. . N Favours metformin  Favours control
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Metformin: cambios en ALT

A

Mean Difference Mean Difference
Study orSubgroup 1V, Random, 95% CI IV Random, 95% C1
1.2.1 NAFLD
Bugianesi 2005 -19.00(-26.39, -11.61)
Filiz 2007 8.00 (-13.00. 29.00) I
Garinis 210 050 (-7.35,8.35) T
Haukeland 2009 22.00(-38.05, -5.95)
Nar 2009 9.00 [-18.40,0.40) -
Sofer 2011 ~4.90 [-14.66. 4.86)
Subtotal (95% C1) -8.44 (-16.67, 0.21)

Heterogeneity: Tau® = 71.35; Chi* = 18.37. df = 5 (P = 0.003); = 73%
Test for overall effect: Z = 2.01 (P = 0.04)

1.22 NASH

Idiman 2008 -8.00(-26.91, 10.91) -
Shields 2009 19.00 [-5.88, 43.66]

Uygun 2004 1970 (-32.20, .7.20)

Subtotal (95% CI) 5.18[-25.72, 15.35] -

Heterogeneity: Tau® = 238.07: Chi* = 7.54, df = 2 (F = 0.02); 1= 73%
Test for overall effect: Z = 0.49 (P = 0.62)

Total (95% CI) -842(15.41, 0.82) *
Helerogenaity: Tau? = 77.11; Chi = 26.04, df = 8 (P = 0.001); = 69%
Test for overall effect: Z = 2.18 (P = 0.03)

Test for subcrouo diferences: Chi“ = 0,08, df = 1 (P= 0.77). = 0%
EndoDrChen.con
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Metformin: cambios en AST

B
Mean Difference Mean Difference
Study or Subgroup IV, Random, 95% C1 1V, Random, 95% C1
1.1.1 NAFLD
Filiz 2007 200(-9.66,13.66) -1
Garinis 2010 140 (-5.42,262) -
Haukeland 2009 -7.00 (-14.20, 0.20) —
Nar 2009 2.10 (-8.68, 4.48) -
Sofer 2011 -390(-9.81,201)
Subtotal (95% CI) 2.62[-5.29, 0.05)

Hateroganaity: Tau? = 0.00: Chit = 2.58, df = 4 (P = 0.63); i =
Test for overall effect: Z = 192 (P = 0.05)

1.1.2 NASH
Idiiman 2008 -6.00 (16,65, 2.05)

Shioids 20090 10,00 (-6.42,26.42) -
Uygun 2004 17,00 (-24.35, -9.65) —

Subtotal (95% Cl) 669 [-20.24, 6.86) i

Heterogeneity: Tau* = 109.06; Chi* =9.14, df = 2(P = 001} I = 78%
Test for overall eflect: Z = 0.97 (P = 0.33)

Total (35% CI) 452 (-8.91,-0.12] >
Heterogeneity: Teu” = 22,84 Chi’ = 16.94, df = 7 (P = 0.008); I’ = 63%
Test for overall effect: Z = 202 (P = 0.04)

Test for subarouo differences: Chi* = 0.33, 6f = 1(P = 0.56) I = 0%

20 -10 0 10 20
Favours metformin  Favours control
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Metformin vs otras terapias en fibrosis
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Metformin vs otras terapias en NASH
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TZD vs metformin: grasa intrahepatica

a

Study N, mean N, mean %

[} WMD (95% C1) (SD);TZDs (D) metformin Weight
Jupta AK (2009) — ~2262(-4356,-167)  14,-234(281)  16,-811(30.4) 8694
jonker JT (2010) -6947(-184.10,4516)  34,-305(232)  37,39261) 290
riikkainen M (2004) —6102(-12228,024)  9,-533(55.1) 11,769(838) 1016
Joverall (I-squared = 0.0%, p = 0.392) < -27.88 (-47.41,-8.35) 57 64 100.00
rest for overall effect: z=2 80 (p=0.005)

184 favor TZDs favormetformin 184
Tang W. Diab Metab Res Rev. 2016;32:200




TZD vs metformin: ALT

Study N, mean N, mean %

WMD (95% C) (SD);TZDs  (SD); metformin Weighl

~6.98(-35.66,21.70)  14,-17.9(33.4p 16,—10.9 (46.4) 21.3

Gupta AK (2009)

Tiikkainen M (2004) ~1172(-5583,3239)  9,-31459) 11,-192(548) 901
Omerz(2010) ——— ~2931(-45.18,-13.44) 20,-55.8(233) 22,265 (29.1) 696§
Overall (I-squared = 2.8%, p = 0.357) —22.96(-36.21,-9.72) 4 4 100.

st for overall effect:2=3.40 (p=0.001)

R favor TZDs favor metformin 958

EndoDrCher
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‘T’ang W. Diab Metab Res Rev. 2016;32:200

Qué indican las guias?

19. Metformin has no significant effect on liver
histology and is not recommended as a specific treat-
ment for liver disease in adults with NASH.
(Strength — 1, Evidence - A)
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Chalasani N. Hepatology. 2012;55:2006

SEGURIDAD EN PACIENTES CON
HEPATOPATIA
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Metformin en hepatopatia sin cirrosis

NAFLD group (n = 62)

ALD group (n=17)

Pre-treatment Post-treatment Pvalue Pre-treatment  Post-treatment  Pvalue

HbAlC (%) 8574123 7994122 <0001 HbATC (%) 8204177 779£142 0099

AST (UA) 5274253 5554204 0491 AST(UA) 6654283 631220 0563

AT (U 7924454 747415 0398 ALT(UAY 880674 6304261 0083

YGT Uy 1204804 N54£957 0713 YaT (U 232841447 16381023 0023
EndoDrChen.c

Asakawa M. SpringerPlus. 2015;4:346
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Metformin en cirrosis

LC group (n=19)

Pre-treatment

Post-treatment P value
HbATc (%) 812+129 738+ 124 0.006
AST (IU/L) 604 £+ 309 6454333 0628
ALT (IU/L) 495 +284 4451243 0483
yGT (IUL) 2776+3104 2127 £ 2775 0237
EndoDrchenco

Asakawa M. SpringerPlus. 2015;4:346

INHIBIDORES DE DPP-4
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Terapia basado en incretinas

Efectos muy disimiles con los anadlogos de
GLP1 vs inhibidores de DPP4

Modelos animales muy dificiles de extrapolar
a seres humanos

Las mayores diferencias se presentan
precisamente en los efectos extrapancreaticos

Cémo diferenciar efecto del analogo de GLP-1
de la pérdida de peso que inducen?

EndoDrChen.cor
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2 hour postprandial

2-Hour Postprandial Active GLP-1 Concentrations During A Standard Meal Test At
Baseline and After 2 Weeks of Exenatide or Sitagliptin (Left Panel)
and 2-Hour Plasma Concentration for Exenatide (Right Panel) (N= 61)

75 4 [ Baseline |
|1 sitagliptin 63.8
M Exenatide |

plasma GLP-1 50 -

or plasma exenatide

level (pM)

15.1

7.2 7.9 ‘ |
o I
Plasma Plasma
GLP-1 Exenatide
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Por qué efectos beneficiosos del
iDPP-4?

El higado es uno de los tejidos que mas expresa
DPP4

* Expresado en las zonas acinares 2 y 3, similar a
CYP y GGT, lo que sugiere que esta involucrado
en la regulacion del metabolismo hepatico

* DPP4 puede ligarse a la matriz extracelular
especialmente colageno tipo | y II, lo que puede
modular interaccién de hepatocito con matriz
extracelular

EndoDrCh
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Mecanismos de iDPP4

Biological activities of DPP-4
Peptidase Immune stimulation

Inactivation of

1. Incretin (GLP-1, GLP-2)

2. Appetite-suppressing hormohe
3. Chemokine etc.

T-cell proliferation
Immune globulin production
1L-2 and IFN-y secretion

Binding to ECM A {3 \,5\‘
Rsustant to anti-cancer aqems
Inhibition or promotion of

cell migration and invasion High topoisomerase 1l « level

Degradation of ECM \ Lipid accumulation

Degradation of type IV collagen Inactivation of PPARc
Activation of MMPs Activation of SREBP-1¢c

EndoDrCher

Itou M. World J Gastroenterol. 2013;19:2298
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DPP4 en hepatopatia

* Niveles de DPP4 estdn aumentados en cirrosis
y carcinoma hepatocelular por aumento de su
expresion

* Ratas KO para DPP4 tienen menores niveles
de citoquinas hepaticas proinflamatorias y
profibréticas y menor grado de esteatosis

EndoDrCher

Itou M. World J Gastroenterol. 2013;19:2298

EFECTO DE LOS INHIBIDORES DE
DPP-4 EN NAFLD
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Alogliptina: estudio no controlado

29/10/16

HbAle range, %

Changes 5565 (a=14) 6672 @=12) 73118 (0=13) Total
[Fasting IRI, Ufml

Month 0 127 (6.1-48.6) 115 (65172) 136(115-19.3) 126 (65-19.3)
Month 12 96(30-174) 12.19.1-160)

P-value 06378 01330
Type 4 collagen 7S, ng/ml

Month 0 37(2847) 48(3568) (.152)
Month 12 (3.3-43)
P-value 06249
Ferritin, ng/ml
Month 0 2115 (53.0-3800) 1550 (47.0-342.0)
Month 12 1370 (40.3-251.5) 1080 (36.0-1910)
P-value 00844 00003
Data 1c; IRI.
EndoDrChen.c

Mashitani T. Biomedical Rep. 2016;4:183

Vildagliptina y funcion hepatica

Baseline 1 month 3 months 6 months
Total (n=224)
Body weight (kg) 6294135 6241118 6391135 63.4:14.3
AST (U/) 28417 27417 26114 28416
ALT (U/L) 30425 28123 27119 28422
YGTP (UAL) 46149 45149 46153 48459
HbA1c (%) 79412 7.5+1.0"* 73510 7.2410***
With Liver injury (n=44)
Body weight (kg) 69.3:17.8 69.3+13.7 738£19.0 71.7118.0
AST (U/1) 51125 45130 42524 45520*
ALT (U/L) 65136 54138 49430 52136
YGTP (UAL) 84174 7671 82191 88+102
HbA1c (%) 81513 764127 74511 7.141.0"*
EndoDrChen.co

Macauley M. J Clin Endocrinol Metab. 2015. Epub Feb 15

Vildagliptina y contenido intrahepatico
de triglicéridos

>

1 -

Change in absolute
hepatic TG content (%

G

w

a 1 -
£
&
25 odne mzmoh. = Pacebo
og = Vildagliptin
2 E
8=
8 g
£8
5.

&3
@
2
S -

i S S Sa—

01 3 6

Menth

EndoDrChen.co

Macauley M. J Clin Endocrinol Metab. 2015. Epub Feb 15

11



Correlacién de contenido
intrahepatico de trilgicéridos y ALT

104

Difference in Liver fat
.P
[ ]

r=0.83

p<0.0001

0o 10

20

30 40

Difference in ALT
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Sitagliptina: fibrosis

Shogliptin (n = 25) Placebo (n = 22) Difference
Baselne ___Post-reament_pvalue Baseline ___Postireatment _pvalve ©value)
FIBROSpect Il index 210(168)  217(157) 07460 186(180)  224(194) 00306 30 (03057)
a2 macroglobulin 1697(561) 167.9(607) 07680 1677(38.1) 157.1(3906) 08319 12(086%)
Hyaluronic acd 577(522) 616(450) 06223 703(1253) 947(1539) 00125 205 (0.0911)
Tissue inhibitor 8777(2289) 8759(266.1) 09710 8120 (149.8) 848.9(1803) 01489 383 (04221)

type 1

Data are expressed as means (2 SD) or mean difference with p values in parentheses. Associated p values are from the ¢ test

EndoDrChen.cor

Cui J. J Hepatol. 2016;65:369

Sitagliptina: histologia

NASH score
P

»

Baseline

Fig. 1. — Changes in NASH scores in paired liver biopsies (n =

One year

15) before and after one year of treatment with sitagliptin.

EndoDrChen.cor
Yilmaz Y. Acta Gastroenterol Belg. 2012;75:240
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Sitagliptina

29/10/16

Baseline One year P
Steatosis 233+072 193+0388 0.054
Lobular inflammation 173+0.70 147+083 033
Ballooning 153+064 107+0.70 0014
Fibrosis 167+154 1.60+1.59 0.77
NASH score 5.64+1.60 450+183 0.04
EndoDrchen.co
Yilmaz Y. Acta Gastroenterol Belg. 2012;75:240
Sitagliptina
Baseline One year P
BMI kg 07256 w7252 00
AST, UL 4619 30+10 0.003
(ALT, UL 65422 40 £21 0.001
Serum glucose, mg/dL. 126 +37 12532 097
Serum insulin, U/mL 1722 (7:84-33.20) 17.32 (1104-2324) 091
HOMA-IR 566 (2.18-8.52) 509 (4.16-723) 073
Triglycerides, mg/dL 158 (126-190) 153 (121-247) 027
Total cholesterol, mg/dL. 223+58 221454 076
HDL cholesterol, mg/dL. 45114 43x15 046
LDL cholesterol, mg/dL e ey 031
HbAlc, % 67+13 6517 061
EndoDrchenc

"Yilmaz Y. Acta Gastroenterol Belg. 2012;75:240

INHIBIDORES DE DPP-4 VS OTRAS

TERAPIAS
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Sitagliptina vs glimepiride

A) Change of IHL from baseline B) Percent change of IHL from baseline
. = =

70

baseline 12 24 (weeks) 12 24 (weeks)

EndoDrChen

Kato H. Diab Res Clin Pract. 2015;109:199
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Sitagliptina vs liraglutide vs placebo

30~
20

10

Hepatic fat content (%)

T T T
60, Liragiutide | Sitagliptin | Placebo

E”'{“Dmépﬁigs MM. Diabetologia. 2016; online Sep 15

Sitagliptina vs liraglutide vs placebo

0.6 1

0.4 1

T T T
Liraglutide Sitagliptin Placebo
NFS: edad, IMC, DM, AST, ALT, Pks, albiimina
- '“Dmépﬁ'i%s MM. Diabetologia. 2016; online Sep 15
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Sitagliptina vs liraglutide vs placebo

1.5+
= Fil @
1.0
¥
m
o
0.5
0 T T T
Liraglutide  Sitagliptin ~ Placebo
FIB-4: edad, Pks, ALT, AST EndoDr

0évrv‘fi%s MM. Diabetologia. 2016; online Sep 15
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Sitagliptina vs otras terapias:
evaluacion por ultrasonido
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CAMBIOS FARMACOCINETICOS EN
HEPATOPATIA
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Propiedades farmacocinéticas de los inhibidores de DPP-4?

T v4. de absorcion Vida media (t;) a la dosis

(mediana) Biodisponibilidad clinicamente relevante Distribucion Metabolismo Eliminacion
Sitagliptina | 1-4 horas 12.4 horas 38% unido a ~16% Renal 87%
(Merck)" proteinas metabolizado | (79% intacto)

Vildagliptina |1.7 horas 9.3% unido a 69% Renal 85%
(Novartis)? proteinas metabolizado | (23% intacto)
principalmente
renal (metabolito
inactivo)

Saxagliptina (2 horas (4 horas | 275%¢ 25 horas (fémaco Baja unidn a Hepético Renal 75%
(BMSIAZ)® | para el metabolito| original) proteinas (metabolio | (24% como
activo) 3.1 horas (metabolito) activo) compuesto
CYP3A4/5 | original; 36% como)
metabolito activo)

Alogliptina |12 horas ~21 horas Unién a proteinas | <7% Renal 76%
(Takeda)® 20-30% metabolizado | (60-70%ntacto)

Linagliptina (1.5 horas Typeficaz~12horas | Unién a proteinas  (~13% Heces 80%
@) Ty terminal >100 horas | dependiente dela | metabolzado | Renal 5%
concentracion:

1 nM: 99% (DPP-4)
230 nM: 75%-89%

LGOS S G0N n CHENIS St G

porthuman010391

29/10/16

Cambios farmacocinética

Sitagliptina No cambio
Vildagliptina No cambio No cambio No cambio
Saxagliptina AUC 10% mayor AUC 38% mayor AUC 77% mayor
5-OH saxagliptina AUC 22% menor AUC 7% menor AUC 33% menor
Linagliptina AUC24h menor AUC24 h menor AUC24h similar
Alogliptina No cambio

EndoDrChen.cq

Scheen AJ. Clin Pharmacokinet. 2014;53:773

Seguridad

* No cambios en seguridad medido por
elevacién de transaminasas o bilirrubinas con
ninguno de los inhibidores de DPP-4

EndoDrChen.coy

Scheen AJ. Clin Pharmacokinet. 2014;53:773
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Consideraciones

* Alahora de interpretar datos...

* Pequefias variaciones en la ingesta caldrica
pueden impactar en higado graso

* Cémo diferenciar efectos relacionados al peso
de aquellos que son por el farmaco?
— Metformin

* Algunos de los estudios con inhibidores de
DPP4 muestran pequefias pérdidas de peso

* Sino hay grupo control, cdmo diferenciarlo?

Conclusiones

* Efectos de metformin e inhibidores de DPP4
— Mejoria bioquimica: ALT y esto puede verse
reflejado en scores de fibrosis como marcador
sustituto

— Mejoria por imagenes como resonancia y
ultrasonido

— Alguno datos de mejoria de cambios histoldgicos
como abalonamiento: sitagliptina (peso?)
— No han demostrado reduccién de fibrosis

Preguntas...
chenku2409@gmail.Com
EndoDrChen.Com
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