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Medicina Basada en Evidencia
Tipos de Evidencia

1A Evidencia obtenida de varios o de un meta-analisis de estudios clinicos controlados A
randomizados bien disenados (MRCT)

1B  Evidencia obtenida de un Estudio clinico randomizado bien disenado (RCT) A

2 A  Evidencia obtenida de al menos un Estudio clinico no randomizado bien disenado B

2B  Evidencia obtenida de al menos un Estudio caso-control (retrospectivo) o de cohorte B
(prospectivo)

3 Evidencia obtenida de al menos un Estudio no experimental (series de casos, estudios caso- C

control o de cohorte no bien diseiados, estudios transversales (cross-sectional), de registro,
encuesta, reportes de caso Ginico

3 Estudio de vigilancia (registros, encuestas, estudios epidemiolégicos) (SS) C
1 Opinion de expertos de autoridades respetadas basada en su experiencia clinica (gpublicada?) EoC
Sin Evidencia D

Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson WS. Evidence based medicine: what it is and what it isn’t.
1996. Clin Orthop Relat Res. 2007 Feb;455:3-5



Tipos de Resultados (outcomes o endpoints)

Duro Muerte o Sobrevida, Eventos Cardiovasculares, Cancer,

Enfermedad renal (Dialisis o Trasplante), Fracturas, AD

Secundario o Intermedio LDL-C, Presion Arterial, Albuminuria, Peso, DMO, MMSE

Sub-rogado Marcadores de Inflamacion, Lpa, Funcion endotelial,
Insulinoresistencia, CTX



Controversias en Medicina Basada en Evideneia

La evidencia se basa en estudios publicados. Muchos estudios con resultados negativos o sin

resultados significativos no se publican.
Imposibilidad de hacer estudios controlados randomizados:
— Enfermedades raras con poca prevalencia para completar tamaiio muestral.
— Imposibilidad ética: en tabaco, grasas saturadas, alimentos ultraprocesados
Imposibilidad de hacer estudios controlados randomizados con resultados duros o primarios
— El resultado duro requiere o un gran tamaio muestral o un seguimiento largo
— Requiere una gran adherencia a la intervencion
— No hay recursos para financiarlo

Muchas interrogantes clinicas no son adecuadas para hacer un estudio clinico randomizado.
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Y Qué hay antes de Medicina Basada en Evideneia

* Estudios fisiologicos y moleculares (mecanisticos)

* Estudios in vitro

* Estudios en animales.

* Evidencia de cada componente por separado (alimentos)

* Este tipo de estudios puede detener el desarrollo y produccion de medicamentos y alimentos

antes siquiera de que se realicen los ensayos clinicos o se obtenga evidencia observacional.
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Fuerza de la Recomendacion

GRADE (MINSAL, ASMBS)

Basada solo en la Basada en Efecto del Tratamiento . . .
(lo anterior mas valores y preferencias

evidencia (ADA) (AHA-)

del paciente y recursos economicos)

Fuerte Clase I (evidencia o acuerdo general Fuerte a favor
que la intervencion es beneficiosa)

Intermedia Clase II (evidencia u opiniones Condicional en favor
divergentes sobre los beneficiosos de la
intervencion)

Deébil Clase III (evidencia o acuerdo quela  Condicional en contra

intervencion no es util o es peligrosa)

Sin evidencia Fuerte en contra

Se agregan conceptos como: reduccién de riesgo absoluto, nimero necesario para tratar (NNT),

nimero necesario para danar (NNH).



Reduccion de Riesgo y Costos

Farmaco Poblacion RA Tiempo Costo
ECV TTO vs CT Prevenir
1 evento
Empagliflozina 99% 14% 12,1 vs 10,5 1.6 61 161 semanas $54 millones
Empa-reg
Semaglutida 33% 26% 3.9 vs 6,6 2,3 44 104 semanas  $228.8 millones

Sustain-6



Aprobaciones para uso de Farmacos

Las autoridades sanitarias solicitan estudios controlados randomizados bien disenados, con alta

fuerza estadistica para aprobar el uso de cada farmaco en cada indicacion.
Estos estudios tiene un altisimo costo.
Estos estudios los financian las compaiias farmacéuticas propietarias de la patente del farmaco,

En la medida que estos derechos se pierde, no se hace rentable invertir en la realizacion de este

tipo de estudio.

Quedan entonces solo estudio observacionales (Evidencia 2) que no basta para aprobar una

nueva indicacion.

Queda entonces a criterio de cada profesional.

Juan Patricio Valderas



Osteoporosis y Fracturas por Fragilidad:

Epidemiologia

DALYs, Disability-adjusted life years
- ST ,- ] " e 1. 37 millones fracturas por fragilidad al ano

2. 1 de cada 3 mujeres sobre 50 afnos experimentara

fracturas Osteopor(')ticas

B 1 000000.00 - 2600000.00
20 100000.00 - 1000000.00
F0000.00 + 100000.00
B 1 000000 - S0000.00)
B 5000.00 - 10000,00
@ 1 00.00 - 5000.00
.00 - 100.00

3. Osteoporosis afecta cerca del 21.2% de las mujeres

4. Las fracturas de cadera aumentan el Riesgo de

Death number

8 mortalidad del 20 a 40% el primer afo y persiste 5 anos
después
5. 40% de las sobrevivientes requieren asistencia para
B 50000.00 - 100000.00

10000.00 - 5000000
S000.00 - 1000000
B 1000.00 - 5000.00
B 500.00 - 1000.00 ‘
@ 100.00 - 500.00 Ly
@00 - 100.00

caminar un ano después.

Shen et al. Front. Endocrinol. 13:882241.



Salud Osea

Fracturas por Fragilidad

: : , Microarquitectura
Densidad Mineral Osea

Fragilidad y Caidas

Osea




Densidad Mineral Osea.
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Riesgo de

Mujeres

Fracturas en DM

Mujeres | Hombres

Edad

% Fx

vertebrales

T-score

DMO

lumbar
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control

65,9

24.9

2,3

0,755

Yamamoto et al. J] Bone Miner Res 2009;24: 702-709

DM

control

67,5 67,6 66,0

31,4 14,5 37,9



Densidad Mineral Osea en IDM

Meta=-analisis

Type 2 Diabetes Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 Female Subgroup
Dennison et al 2004 (Female) 107 018 32 094 018 278 26% 0.13(0.06,0.20] _—
Mitama et al 2017 (Female) 082 015 379 08 013 3005 46.0% 0.02(0.00,0.04) ——
Subtotal (95% CI) 41 3283 48.6% 0.03[0.01,0.04) -

Heterogeneity: Chi*= 10.13, df= 1 (P = 0.001), F= 90%
Test for overall effect Z= 3.32 (P = 0.0009)

1.1.2 Male Subgroup

Dennison et al 2004 (Male) 116 012 33 107 016 349 59% 0.09[0.05,0.13) _—
Mitama et al 2017 (Male) 104 018 413 098 018 2110 31.8% 0.06 [0.04,0.08) —_——
Subtotal (95% CI) 446 2459 37.7%  0.06 [0.05, 0.08] =

Heterogeneity. Chi*=1.49, df=1 (P=0.22), F=33%
Test for overall effect Z=7.26 (P < 0.00001)

1.1.3 Male & Female Subgroup

Bonds et al 2006 112 024 91 102 018 1608 46% 0.10(0.05,0.15) —_—
Jawhar et al 2020 089 02 141 08 02 428 7.9% -0.01F0.05 0.03] —_—

Pritchard et al 2013 111 015 15 099 015 22 12% 0.12(0.02,022

Subtotal (95% CI) 247 2058 13.7% 0.04[0.01,0.07) | SR

Heterogeneity: Chi*= 14 66, df= 2 (P = 0.0007), F= 86%
Test for overall effect Z= 2.57 (P = 0.01)

Total (95% CI) 1104 7800 100.0% 0.04 [0.03, 0.05] B
Heterogeneity: Chi*= 37.01, df= 6 (P < 0.00001), F= 84% _0#1 n :05 5 0 55 0:1
Testfor overall eflect Z=7.72 (P < 0.00001) Favours [Ty'péz Diabetes] Favours [control]

Test for subaroup differences: Chi*= 10.73, df= 2 (P = 0.005), F=81.4%

Figure 2. The effect of type 2 diabetes on lumbar spine bone mineral density (g/ cm?) [22,23,25,28,29].

Type 2 Diabetes Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Dennison etal 2004 (Female) 083 012 32 074 041 278 431% 0.09(0.05013) —i—
Dennison et al 2004 (Male) 09 013 33 084 011 349 389% 0.06(0.01,011) ——
Pritchard etal 2012 073 0N 15 0869 009 22 181% 004003 011) S
Total (95% CI) 80 649 100.0% 0.07 [0.04,0.10] ‘ OJO et al‘ Int J' EnVIron Res

Helrogeno: OF = 76,20 04Z: P 0% P AU Public Health 2025, 22, 910.

Testfor overall effect Z= 4.75 (P < 0.00001) Favours [Type 2 Diabetes] Favours [control]

Figure 4. The effect of type 2 diabetes on femoral neck bone mineral density (g/cm?) [22,29].
Juan Patricio Valderas



Microarquitectura Osea en DM

Meta=-analisis

Type 2 Diabetes Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Heilmeier et al 2021 7.3 958 10 683 9.04 12 427% 047[7.37, 8.31]
Pritchard et al 2013 510 10 14 510 10 21 573% 0.00[6.76,6.76]

Total (95% CI) 24 33 100.0% 0.20[-4.92,5.32]
Heterogeneity: ChF=0.01,df=1(P=093); F=0% -250 _140 6 150 240
Test for overall effect: Z=0.08 (P = 0.94) Favours [Type 2 Diabetes] Favours [control]

Figure 7. The effect of type 2 diabetes on trabecular thickness (um) [26,29].

Type 2 Diabetes Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
T

Heilmeier et al 2021 344 43 10 3758 4642 12 B6.7% -318[-4060, 3424 ¢
Pritchard et al 2013 540 10 14 540 20 21 933% 0.00[-10.03,10.03]

v

Total (95% CI) 24 33 100.0%  -0.21[-9.90,9.48]
Heterogeneity: Chi*= 0.03,df=1 (P=0.87),F=0% _250 _1#0 B 1%0 2‘.0
Test for overall effect 2= 0.04 (P = 0.87) Favours [Type 2 Diabetes] Favours [control]

Figure 8. The effect of type 2 diabetes on trabecular separation (um) [26,29].

Type 2 Diabetes Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Heilmeier et al 2021 -0.08 013 10 -014 017 12 39.0% 0.31 [0.53,1.16) —=

Pritchard et al 2013 093 0.02 14 093 003 21 61.0% 0.00 [-0.68, 0.68]
Ojo et al. Int. J. Environ. Res.

Total (95% Cl) 24 33 100.0% 0.12[-0.41, 0.65]
Heterogeneity. Chi*=0.32, df=1 (P = 0.57), = 0% 3 + 5 } 3 Public Health 2025, 22, 910.
Testfor overall effect: Z= 0.45 (P = 0.65) Favours [Type 2 Diabetes] Favours [control]

Figure 9. The effect of type 2 diabetes on trabecular number (standardised mean difference) [26,29].



25 estudios: 1 millon personas con IDM2 5 millones controles

Fracturas Totales

Study

Jung
FRAILCO
THIN
The Rotterdam Study
The Tromso study
The Blue Mountains Eye Study
Melton
MalmoPreventive Project
WHI
Leslie
Majumdar
SOF

Overall

Wang et al BMJ Open. 2019 Jan 3;9(1):e024067.

Fracturas enmn DM: Meta-analisis

=

1
RR

32% RR

RR
(95% Cl )

1.23(0.89,1.71)
1.10(1.08,1.13)
1.60(1.54,1.67)
1.19(0.97, 1.46)
1.38(1.00, 1.92)
2.74 (1.44,5.20)
1.32(1.26, 1.39)
2.23(1.72,2.89)
1.24(0.96, 1.63)
1.01(0.97,1.04)
1.12(1.04,1.21)
1.32(1.13,1.53)

% Weight

6.0
10.9
10.8

8.3

6.0

2.6
10.7

7.2

7.1
10.8
104

93

1.32(1.17, 1.48); P<0.001 100.0

(1”=97.1%; P<0.001)

Fracturas de cadera

Study

CHS

Jung

FRAILCO

Dobnig

H-EPESE

IWHS

SCI-D C

SIDIA P

THIN

NHS

The Rotterdam Study

The Tromso study

Swedish Inpatient Register
The Blue Mountains Eye Study
Singapore Chinese Health Study
Meyer

Lipscombe

Melton

Nord-Trundelag Health Survey
Malmo Preventive Project
WHI

Leslie

Majumdar

SOF

Chen

Overall
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n

RR

® 77 % RR

RR

(95% C1)
1.17(0.87,1.57)
1.33(065,2.71)
111(1.07,1.16)
1.10(0.76, 1.60)
1.50(0.97,2.32)
2.19(1.59, 3.00)
1.06(1.02, 1.09)
1.17(0.87,1.57)
2.60(2.27,298)
2.58(2.14,3.11)
1.21 {0.81,1.80)
2.86(1.80,4.54)
8.46(7.03,10.18)
3.80(0.50, 29.00)
1.99(1.79, 2.20)
9.27(4.33,19.84)
1.13(1.10,1.16)
1.15(0.99,1.33)
1.66(1.18, 2.35)
6.28(3.93,10.04)
1.82(0.90, 3.64)
1.12(1.06,1.19)
1.58(1.39,1.79)
1.71(1.19,246)
1.57(1.52,1.61)

1.77 ( 1.56, 2.02); P<0.001
(1=98.09%; P<0.001)

% Weight
4.2
20
53
37
33
4.0
54
4.2
51
48
3.5
3.2
48
04
52
1.9
54
5.0
39
3.1
2.1
53
5.1
38
54

100.0
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Riesgo de Fracturas en DM segun Capacidad Fisica

294 mujeres con M2 > 75 anos vs 29141 controles

No. of Adjusted HR

Group patients (95% ClI)
Treatment duration

T3 duration 81 1.64 (1.17-2.29) -

T2 duration 81 1.48 (1.05-2.09) ——

T1 duration 82 1.04 (0.71-1.52) —— .
Treatment type : Todas las fracturas osteoporéticas

Insulin 54 1.71(1.16-2.54) : =

Oral medication 190 1.27 (1.00-1.62) ——

No medication 50 0.88 (0.53-1.44) L e
T2D 294 1.26 (1.04-1.54) -

0 05 1.0 15 20 25 3.0 35
Adjusted HR (95% CI)

T3 duration 81 1.64 (1.17-2.29) -

T2 duration 81 1.48 (1.05-2.09) ——

T1 duration 82 1.04(0.71-1.52) —F Fracturas osteoporoticas mayores
Treatment type :

Insulin 54 1.71(1.16-2.54) B

Oral medication 190 1.27 (1.00-1.62) -

No medication 50 0.88 (0.53-1.44) —a
T2D 294 1.26 (1.04-1.54) .

0 05 10 15 20 25 3.0 35
Adjusted HR (95% ClI)

Zoulakis et al. JAMA Netw Open. 2024 Aug 6;7(8)/uan Patricio Valderas



Impacto de los Antidiabéticos en Hueso

Mesenchymal stem cell

METFORMIN

BMP-2
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ZDs
PPARy .
L ]
<@
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+
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+
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*increased risk of falls and
consequently of fracture risk ()

due to hypoglycemic episodes GLP- lRAS

DPP-4i \ Vi
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£°4
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METFORMIN
ﬂ Osteoclast

Psachna et al. Endocrine. 2025 Mar;87(3):907-919.



Impacto de los Antidiabéticos en Salud Osea

Farmaco Efecto en DMO Efecto en Riesgo de Fractura | Perfil de seguridad
(N° de estudios)

Metformina Aumento (2) o neutro ( Disminucion (1) neutro (
Glitazonas Disminucion (4) Aumento (2)

Sulfonilureas No estudiado Aumento (2) neutro (1)
GLP-1RA Aumento (2) o neutro (1) Disminucion (2) neutro (1)
iDPP-4 Aumento (2) o neutro (1) Disminucion (3) neutro (1)
Insulina Neutro (1) Aumento (2) neutro (1)
1SGLT-2 Neutro (2) disminucion (1) Neutro (5) Aumento (3)

Psachna et al. Endocrine. 2025 Mar;87(3):907-919.

Beneficioso

Negativo, sobre todo en
postmenopausia y edad avanzada

Neutro/negativo (Riesgo de caida por

hipoglicemia)
Neutro/beneficioso
Neutro/beneficioso

Neutro/negativo (Riesgo de caida por
hipoglicemia, retinopatia y neuropatia

por mayor duracion de DM)

Neutro/negativo



ISGLT-2 y Riesgo de Fractura:

Meta=analisis de RCT

SGLT2 Inhibitors Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl _Year M-H, Fixed, 95% CI
Yale 2014 2 179 2 90 2.2% 0.50[0.07,3.51] 2014
Barnett 2014 5 419 12 319 11.2% 0.32[0.11,089) 2014
Bolinder 2014 1 91 1 91 0.8% 1.00[0.06,15.75] 2014
Kaku 2014 174 0 a7 0.5% 1.51 [0.06, 36.65] 2014
Kohan 2014 13 168 0 24 0.5% 13.58(0.82,225.70] 2014
Leiter 2014 5 4382 8 482 6.6% 0.63[0.21,1.90) 2014 P
Bode 2015 17 477 T 5.5% 1.69[0.63,4.52] 2015 B i
Yang 2015 2 299 1 145 1.1% 0.97 [0.09, 10.61] 2015
Araki 2016 3 122 0 60 0.6% 3.47[0.18,66.14] 2016
Lu 2016 0 87 1 83 1.3% 0.32[0.01,7.70] 20186
Rodhard 2016 0 107 1 106 1.2% 0.33[0.01,8.02) 20186
Watts 2016 114 2886 37 1441 40.7% 1.54[1.07,2.22] 2016 —
Kadowaki 2017 1 70 0 68 0.4% 2.92[012,670.35) 2017
Kaku 2017 35 1006 16 511 17.5% 1.11[0.62,1.99] 2017 —
Rosenstock 2017 2 412 1 209 1.1% 1.01 [0.09,11.12] 2017
Yale 2017 4] 146 1 69 1.1% 2.36[0.28,19.84] 2017
Gallo 2019 5 412 7 209 7.7% 0.36[0.12,1.13] 2019 I
Total (95% Cl) 7537 4291 100.0% 1.21[0.95, 1.54] ®
Total events 211 93

it Chi®= = = R= f f f f

Heterogeneity: Chi*= 2050, df=16 (P=0.20); F=22% 0.005 01 1 10 200

Test for overall effect. Z=152 (P=0.13)

Osteoporos Int. 2023 Dec;34(12):2013-2025

Favours SGLT2 Inhibitors Favours Placeho



Antidiabéticos y Salud Osea

El mejor control glicémico, el bajo riesgo de hipoglicemia y la disminucion de las complicaciones micro

y macrovasculares, producen un menor riesgo de caidas, lo que reduce el riesgo de fracturas por

fragilidad.
Eso se consigue con metformina, iDPP-4, GLP-1RA e iSGLT-2.
El antidiabético que mejor efecto tiene sobre la DMO es la metformina, seguido por GLP-1RA e iDPP-4.

No existe evidencia de que iSGLT-2 aumenten el riesgo de fractura, si bien su efecto sobre le

metabolismo 6seo podria no ser positivo.

Debemos preocuparnos que las pacientes con GLP-1RA no pierdan masa muscular y las con iSGLT-2

no presenten hipovolemia.



Diabetes y Riesgo de Demencia

Meta-analisis de Estudios Observacionales

Study %
ID ES (95% CI) Weight
OR :

Secnik (2017) —— E 1.19(1.08, 1.31) 14.69
Subtotal (l-squared =.%,p=.) <> E 1.19(1.08, 1.31) 14.69
RR

Salinas (2016) — 1.90 (1.37,2.64) 7.68
Gennip (2021) 4:—0-— 1.88 (1.55, 2.28) 11.75
Kuo (2018) E ——> 3.01(2.18,4.15) 7.87
Amidei (2021) w:—o— 1.77 (1.48,2.11) 12.19
Kim (2022) ., 1.46 (1.43,1.49) 16.01
Ma (2015) —':0— 1.64 (1.08,2.48) 5.88
Frison (2019) — 1.72 (1.25, 2.36) 7.94

Lee (2021) . 1.18 (1.15, 1.21) 15.98

Subtotal (I-squared = 96.7%, p = 0.000) <> 1.68 (1.46,1.93) 85.31
Overall (I-squared = 96.4%, p = 0.000) <> 1.59 (1.40, 1.80) 100.00
NOTE: Weights are from random effects analysis i
I |
241 1 4.15

Diabetol Metab Syndr. 2024 May 14;16(1)



Diabetes y Riesgo de Demencia

Factores de riesgo

Table 2 Dementia risk associated with other factors

Factors Associated Num- ES (95%Cl) P P
with Dementia Onset ber of
Risk Studies
(n)
Diabetes duration (<5 3 1.29(1.20-1.39) 92.60% P<0.01
years)

Diabetes control 2 1.00 (0.90-1.11) 0.00% P>005
Hypoglycemic events 4 1.56(1.13-2.16) 51.50% P<0.01
Glycated hemoglobin 3 04 (1.00-1.09) 69.50% P>005
2

04 (
Fasting blood sugar 1.37(0.78-241) 70.70% P>0.05

Diabetol Metab Syndr. 2024 May 14;16(1)



Diabetes y Dano Cognitivo
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Antidiabeticos y Demencia

A. The relationship between hypoglycemic drugs

and the risk of cognitive impairment.

OR (95%Cl)

SGLT-2 inhibitor - 0.41 (0.22 0 0.76)
Thiazolidinedione e 0.60 (0.51 to 0.69)
GLP-1 receptor agonist —+ 0.44 (0.19t0 1.02)
Metformin . 0.73 (0.48 t0 1.12)
DPP-4 inhibitor . 0.83 (0.67 to 1.03)
Insulin 1.00 (0.72to 1.39)
a-Glucosidase inhibitor . 1.16 (0.92to 1.47)
Meglitinide +—o— 1.47 (0.90 to 2.42)
Sulfonylurea —— 1.37 (1.09t0 1.72)
Overall - 0.82 (0.70 to 0.94)

T T 1

0 1 2 3

- —p

Decreased risk  Increased risk

P value

0.004
<0.001
0.057
0.151
0.091
0.992
0.205
0.123*
0.008
0.006

D. The relationship between hypoglycemic drugs

and the risk of Alzheimer’ s disease.

OR (95%Cl)

SGLT-2 inhibitor . 0.16 (0.07 to 0.39)
GLP-1 receptor agonist 0.20 (014 0 0.29)
Thiazolidinedione - 0.48 (0.37 t0 0.63)
Metformin . 0.65 (0.20 to 2.13)
DPP-4 inhibitor —e— 0.83 (0.44 to 1.56)
Meglitinide e 1.89(1.36t0 2.62)
a-Glucosidase inhibitor —— 1.46 (117 10 1.82)
Sulfonylurea —— 1.97 (1.52 to 2.54)
Overall ° 0.79 (0.56 to 1.12)

T T 1

0 1 3

<« >
Decreased risk  Increased risk

P value
<0.001*
<0.001*
<0.001
0.479
0.554*
<0.001*
0.001
<0.001
0.184

Diabetes Metab Res Rev. 2023;39:e3673

B. The relationship between hypoglycemic drugs

and the risk of mild cognitive impairment.

DPP-4 inhibitor 4

Sulfonylurea <

Metformin —]

Overall

OR (95%Cl) P value

0.99 (0.87 to 1.13)  0.896*

0.99 (0.85t0 1.16)  0.911*

1.49 (0.61t0 3.66)  0.380*

1.00 (0.90t0 1.10)  0.942

E. The relationship between hypoglycemic drugs

and the risk of vascular dementia.

OR (95%Cl) P value
DPP-4 inhibitor . 0.60 (0.56t0 0.65)  <0.001*
Thiazolidinedione . 0.61 (0.56 to 0.67) <0.001*
Metformin —4—————————  097(0.18t05.19)  0.972*
a-Glucosidase inhibitor 1.54 (1.26 to 1.89) <0.001*
Sulfonylurea — 1.93(1.31t0284)  0.001*
Overall 1.06 (0.71t01.58)  0.771

1 1 1 1

0 2 4 6

D d risk d risk

C. The relationship between hypoglycemic drugs

and the risk of dementia.

GLP-1 receptor agonist -«
SGLT-2 inhibitor

OR (95%Cl)
0.34 (0.14 to 0.85)
0.41(0.22 10 0.76)

Thiazolidinedione o 0.60 (0.51 to 0.69)
DPP-4 inhibitor - 0.78 (0.61 to 0.99)
Metformin ° 0.71(0.46 to 1.09)
Insulin 1.00 (0.72 to 1.39)
a-Glucosidase inhibitor . 1.16 (0.92 to 1.47)
Meglitinide . G 1.47 (0.90 to 2.42)
Sulfonylurea —— 1.43 (1.11t0 1.82)
Overall - 0.80 (0.68 to 0.93)

T T 1

0 1 2 3

Decreased risk  Increased risk

P value
0.021
0.004
<0.001
0.044
0.116
0.992
0.205
0.123*
0.005
0.005
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Antidiabéticos y Demencia
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ISGLT-2 y GLP-1RA en enfermedades neurosiquiatricas

pacientes con DM2

Result 1.1:

GLP-1RA vs Metformin

GLP-1RA vs Metformin Group in Type 2 diabetes

Hazard Ratio (95% CI) P for Hazard Ratio

Depression episode HilH 1.107 (1.043,1.174) <D.C001
MDD i 1.129 (1.042, 1.224) 0.0021
Anxiety § _J 1.093 (1.038, 1.152) 0.0009
Bipolar disorder (B | 1.005 (0.869, 1.161) 0.9188
FParkinsan's disease B | 0928 (0.720 1.194) 0 5597
Schizophrenia —— 0.447 (0.336, 0.598) =<D.C001
Alzheimer's disegse —a— 0.777 (0.6286, 0.964) 0.0213
0 05 0’78 1 125 1'5

Reduction in Risk

Increase in Risk




ISGLT-2 y GLP-1RA en enfermedades neurosiquiatricas

pacientes con DM2

Result 1.2: SGLT-2i vs Metformin Group in Type 2 diabetes

SGLT-2i vs Metformin Hazard Ratio (95% CIl) P for Hazard Ralio

Depressich episode il 0.857 (0.785. 0.935) 0.0005
MDD - 0.681 (0.867, 1.7110) 0.7566
Anxisty HilH 1.003 (U.931. 1.081) 0.5323
Bipolar disarder —— 0.718 (0.5672, 0.901) 0.004

Farkinson's discase } ] 0.766 (C.527, 1.114) 0.16818
Schizophreniz [ | 0.475 (0.319. 0.707) 0.0002
Alzheimer's disease | I 0.587 (0424, 0.814) 0.0012

3 0s 075 1 125 15

Reaductian in Risk

Incraasea in Risk



Result 1.3:

SGLT-2i vs GLP-1RA

LCepression episode

MDD

Anxiety

B polar cisorder

Parkinson's disease

Schizophrenia

A zheimer's disease

pacientes con DM2

™

|
L
——
) 05 Q75 175 15§

Reduction in Risk

Increase in Risk

0.788 (0.718.0.885)

0.798 (0.702. 0.908)

0.902 (0.823. 0.973)

0.643 (0.507, 0.612)

0.671(0.450. 0.992)

1.056 {0.643. 1.740)

0.718 (0.500. 1.032)

ISGLT-2 y GLP-1RA en enfermedades neurosiquiatricas

GLP-1RA vs SGLT-2i Group in Type 2 diabetes

Hazard Ratio (95% Cl) P for Hazard Ratio

00001

0.0008

0.0108

0.0002

0.04¢€1

0.8255

0.0722



ISGLT-2 vs iDPP-4 en Riesgo de Demencia

Meta-analisis Estudio Observacionales

Hazard Ratio Hazard Ratio
Study or Subgroup _ log[Hazard Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Abdullah 2025 -0.2485 01783 10.2% 0.78 [0.55, 1.11) =
Chen 2024 -01312 00639 16.1% 0.88[0.77,0.99) -
Hong 2024 -0.1278 00237 17.4% 0.88(0.84,0.92) .
Mui 2021 -0.8916 0.2131 8.6% 0.41[0.27,0.62) —
Pai 2024 -0.4829 00272 17.4% 0.62[0.58, 0.65) S
Wu 2023 -0.2231 0.0609 16.3% 0.80[0.71,0.90) -
Zhuo 2025 -0.3011 0107 140% 0.74 [0.60,0.91) -
Total (95% CI) 100.0% 0.74[0.62, 0.87] 2
Heterogeneity. Tau*= 0.04, Chi*=111.18, df= 6 (P < 0.00001), F=95% ?0 01 051 ; 130 100*

Test for overall effect Z= 3.52 (P = 0.0004) Favours SGLT2i Favours DPP4i

FIGURE2 | Forest plot of the association between SGLT2 inhibitor use and risk of all-cause dementia compared to DPP-4 inhibitors.

Hazard Ratio Hazard Ratio
Study or Subgroup _ log[Hazard Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Abdullah 2025 0.2927 06297 19% 1.34[0.39, 4.60) —
Liu 2025 -0.6349 00633 351% 0.53(0.47,0.60] L
Mui 2021 -1.3863 0.7281 1.5% 0.25(0.06, 1.04) —— |
Shin 2024 -0.462 00511 37.4% 0.63[0.57,0.70] -
Zhuo 2025 -0.2744 01206 241% 0.76 [0.60, 0.986] -
Total (95% CI) 100.0% 0.62[0.52,0.74) +
Heterogeneity: Tau*= 0.02; Chi*=11.65, df= 4 (P=0.02); F= 66% 10 o1 031 1#0 1004

Testfor overall effect: Z= 5.30 (P < 0.00001) Favours SGLT2I Favours DPP4I

FIGURE3 | Forest plot showing the effect of SGLT2 inhibitors versus DPP-4 inhibitors on the risk of Alzheimer's disease.

Endocrinol Diabetes Metab. 2026 Mar;9(2):e70174.



Sodium-glucose cotransporter 2 inhibitor use and risk of dementia and

parkinson’s disease among patients with type 2 diabetes

Materials and methods:

* 1.348.362 pacientes =40 afios, DM 2

* Iniciaron antidiabéticos entre 1/9/2014 y 31/12/2019 desde National Health Insurance Service

Database.

* Propensity score matching (1:1; iSGLT-2 versus otros) total 358.862 pacientes.

* Resultados primarios: incidencia de Enfermedad de Alzheimer, Demencia Vascular y Enfermedad de

Parkinson

* Duracion media de seguimiento: 2 anos en iSGLT-2, 3.7 afios en los otros.

H. Kim1,2, G. Biessels3, M. Yul,4, N. Hongl,2, Y-H. Leel,5, B.-
W. Leel,2, E. Kangl,2, B.-S. Chal,2, M. Leel,2;



ISGLT-2 y enfermedades neurodegenerativas

A. Alzheimer’s discase B. Vascular dementia C. Parkinson’s disease Unp Uthhed data
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Fig1l | Cumulative incidence of dementia and Parkinson's disease among sodium-glucose cotransporter 2 inhibitors (SGLT2i) users and
matched non-users



ISGLT-2 y enfermedades neurodegenerativas

Meta=-analisis

Sodium-glucose cotransporter-2 inhibitors and their potential role
in dementia onset and cognitive function in patients with diabetes mellitus

E,) Study design []g[]ﬂ Outcomes Findings
Systematic review and meta-analysis @ Incidence of dementia
03 05
12 Longitudinal studies ( Hazard Ratio I—.— @1 ‘
3 s §
E 0Odd Ratio ——1 =20
i 20508 | @ 55.1-80.7 yeurs C . Seu2l ? @
participan ts i mean age Favors SGLT-2i users Favors non-users Dt
R @ Cognitive function score change @H}O
PDatIZnts with E ::é StUdy duration Standardized mean difference
iabetes e -7. - . . et
i Limosih =72 yesrs _ g i : . SGLT-2i could reduce dementia risk
_ ( PEmEntia. or M) .— ) and enhance cognitive function
Intervention Control : . -
G\Iormal cognitive function —— ) in patients with DM.
SGLT-2i users SGLT-2i non-users
Favors non-users Favors SGLT-2i users
E& ELSEVIER FIN -

Front Neuroendocrinol. 2024 Apr:73:101131



GLP-1RA en Riesgo de Demencia

Meta-analisis Estudio Observacionales

Experimental Control Risk ratio Risk ratio

Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI

Hong 2024 42 1038 66 2076 30.6% 1.27 [0.87 , 1.86)

Sun 2025 7661 221883 6063 221883 44.2% 1.26[1.22,1.31]

Wang 2024 26 15288 40 15288 25.2% 0.65[0.40, 1.06)

Total (Walda) 238209 239247 100.0% 1.07 [0.73, 1.56]

Total events: 7729 6169

Test for overall effect: Z = 0.36 (P = 0.72) 001 01 1 10 100
Favours GLP-1 Favours SGLT2i

Heterogeneity: Tau? (REMLP) = 0.08; Chi* = 6.95, df = 2 (P = 0.03); F = 78%

Footnotes
aC| calculated by Wald-type method.
bTau? calculated by Restricted Maximum-Likellhood method.

Figure 6(b). Alzheimer's disease, GLP-1 RA vs SGLT2i

Experimental Control Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Nassar (Obesity) 2024 45 241267 332 241217 328% 0.14[0.10, 0.19) -
Nassar (T2D) 2024 3404 868926 5978 868381 34.0% 0.57 [0.55, 0.59) [
Siddeeque 2024 89 102935 142 102935 33.2% 0.63[0.48,0.82) -
Total (Wald?) 1213128 1212533 100.0% 0.37 [0.14, 0.96) ‘
Total events: 3538 6452 X
Test for overall effect: Z = 2.04 (P = 0.04) 0.01 0.1 1 10 100

Favours GLP-1 Favours No GLP-1
Heterogeneity: Tau? (REMLY) = 0.71; Chi* = 80.96, df = 2 (P < 0.00001); I* = 98%

Footnotes
3C| calculated by Wald-type method.
bTau? calculated by Restricted Maximum-Likelihood method.

Figure 6(c). Alzheimer’s disease, GLP-1 RA vs no exposure

Clinica Therapeutics march 2026 in press



ISGLT-2 y enfermedades neurodegenerativas

/ SGLT inhibitors \ Reduction of the Affect

expression of inflammatory R?ﬁ;':ggl?cd
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Zhang et al.Diabetology & Metabolic Syndrome (2024) 16:99



Empagliflozin Induced Ketosis. Upregulated I1GF-1/Insulin Receptors and the Canonieal

Insulin Signaling Pathway in Neurons, and Decreased the Excitatory Neurotransmitter
Glutamate in the Brain of Non-Diabetics

Phosphorylated mediators of insulin/IGF-1 cascades in NEVs at baseline (V1),
after one (V2), and after fourteen days on empagliflozin (V3)

Ln (pIGF-1R) Ln (pIR) Ln (pSer-IRS-1) Ln (pY-IRS-1)  Ln[(pSer-IRS-1)/(pY-IRS-1)|
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g
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vi vz v3
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Empagliflozin Induced Ketosis. Upregulated I1GF-1/Insulin Receptors and the Canonieal

Insulin Signaling Pathway in Neurons, and Decreased the Excitatory Neurotransmitter
Glutamate in the Brain of Non-Diabetics

MRS metabolite concentrations at baseline (V1), after one (V2), and after fourteen days on empagliflozin (V3)
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GLP-1RA y Enfermedades Neurodegenerativas

Mecanismos

GLP-1R

agonist * Neuroprotective
signaling

« Neurotrophic signaling

« Promotes healthy
insulin signaling

* Regulates blood sugar

o Suppresses appelite

BY )

GLP-1R

signaling

l ¢ Anti-inflammatory

v
A4
REDUCES
REDUCES Microglial Reactive Neu?oi?g}i:iriion
Brain insulin resistance activation aS!rogliqsis Ry

Neuromﬂammation
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Diabetes y Daino Cognitivo: Efecto de los Antidiabéticos

<
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Posibles Mecanismos

Antidiabéticos y Enfermedades Neurodegenerativas

Clinical and Preclinical Evidence Summary of Antidiabetic Drug Classes effects on Neurobiological Mechanisms Underlying Cognitive Impairment in T2DM.

Metformin | Pioglitazone | SGLT2is GLP-1 RAs DPP-4is
Neuroinflammation strong strong strong strong weak
Oxidative stress strong strong weak strong weak
Amyloid ? 4 vcak 4 vcak M strong 4 vcak
accumulation
Tau ? B4 veak B4 veak strong B4 vweak
phosphorylation
Mitochondrial strong strong ? strong weak
dysfunction
Autophagy B weak ? X B veak X
[nsulin signaling strong strong weak strong weak
defects
BBB integrity X B wcak X B4 weak X
Neuroplasticity X weak weak weak X

Legend: = positive evidence; @ = conflicting evidence; X = absent evidence. Assignments are

based on consistency and quality of mechanistic and clinical data discussed in Sections 2 and 3.

Ageing Research Reviews 112 (2025) 102834




Conclusiones

* La Diabetes Mellitus aumenta el riesgo de demencia y deterioro cognitivo.

* El control glicémico por si mismo disminuye este deterioro, ya que todos los antidiahéticos muestran

beneficios, siempre que no induzcan hipoglicemia.
* La evidencia actual muestra la superioridad de los iSGLT-2 y los GLP-1RA.
* Esto se basa en estudio observacionales y en hallazgos indirectos de los RCT
* Los mecanismos son multiples y también directos.

* Nuevamente, al igual que con la salud 6sea, la combinacion de iSGLT-2, GLP-1RA o iDPP-4 y

metformina, muestran que es el mejor tratamiento posible para nuestros pacientes.

Juan Patricio Valderas
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