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Metformin is made from Galega officinalis flower

BH Cheng 2024 TAOG annual scientific conference, 0309 2024 Taipei 2
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Metformin is effective for T2DM

BH Cheng, 2024 TAOG annual scientific conference, 0309 2024 Taipei 3

2016 後
控制糖尿病 metformin第一線用藥
目前T2D使用率: UK 86%, USA 77%
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Metabolism - Clinical and Experimental  Volume 133 (August 2022) 

Metformin: Is it a drug for all reasons and diseases?

Metformin and
T2D publications:
more than 3500 to date
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有預防老化和和百病均醫的藥嗎？

Metformin : cellular mechanisms, preclinical & clinical studies --> 抗糖抗炎防癌抗癌防老全身皆沾邊
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Metabolism - Clinical and Experimental  Volume 133 (August 2022) 

Metformin: Is it a drug for all reasons and diseases?
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Metformin's cardiovascular benefits
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Metabolism - Clinical and Experimental  Volume 133 (August 2022) 

Metformin: Is it a drug for all reasons and diseases?

Metformin and 
Type 1 Diabetes 
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Metformin works by 
reducing  insulin dosage

Metformin for type I Diabetes
有預防老化和和百病均醫的藥嗎？113年
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Metabolism - Clinical and Experimental  Volume 133 (August 2022) 

Metformin: Is it a drug for all reasons and diseases?

Metformin and
PCOS

PCOS * alpha-1 AMPK gene expression
affects metformin effects

Metformin * regulates insulin resistance

7

PCOS
Oligomenorrhea/ammenorrhea, hirsutism, acne, infertility;
testosterone > 0.8ng/ml, DHEAS > 20ug/dL, fasting insulin 

> 17mU/L

Metformin 500 mg tid -> PCOS
 Lower serum insulin and insulin resistance
 Improve regularity of menstrual cycle
 Inhibition of ovarian androgen production
 Less abortion and less  GDM
 Control body weight and may decrease
   BMI 1.4-4.5
 Lower risk for T2D

Metformin for polycystic ovary syndrome (PCOS)
有預防老化和和百病均醫的藥嗎？113年
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Metabolism - Clinical and Experimental  Volume 133 (August 2022) 

Metformin: Is it a drug for all reasons and diseases?

Metformin and cancer
publications
More than 750 studies
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Metformin adjunct to cancer management
有預防老化和和百病均醫的藥嗎？113年
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Metabolism - Clinical and Experimental  Volume 133 (August 2022) 

Metformin: Is it a drug for all reasons and diseases?

Cellular mechanism 
on anti-cancer

 Cell cycle 
arrest

 Reduce protein 
synthesis & cell 
growth
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Metabolism - Clinical and Experimental  Volume 133 (August 2022) 

Metformin: Is it a drug for all reasons and diseases?

Metformin and anti- 
aging publications

Clinical studies on
*Neurodegenerative disease
*neuroprotective actions
Focus on anti-aging benefits
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Equal number of supportive and questionable 
publications

有預防老化和和百病均醫的藥嗎？
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Metformin
Dementia

BMJ Open Diab Res Care 2024;12:e003548. doi:10.1136/ 11
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Metformin - Demetia and Mild cognition impairement   

• Women life : 青少女 生育生殖 更年期銀髮期

Aging period

Chronic 
diseases

Infection

Disability

Dementia

BMJ    Open Diab Res Care 2024;12:e003548. doi:10.1136 12

MCI
Mild cognition impairment 
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Metformin ~ Dementia & MCI ~ T2D

BMJ     Open Diab Res Care 2024;12:e003548. doi:10.1136 13

Supportive vs Questionable

Less than 80y 

Metformin was better than other GLTs
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Metformin: Is it a drug for all reasons and diseases?

Metabolism - Clinical and Experimental  Volume 133 (August 2022) 

Anti-malaria

As an antibiotic publications

Metformin and 
covid19
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Metabolism - Clinical and Experimental  Volume 133 (August 2022) 

Metformin: Is it a drug for all reasons and diseases?

Controversial:

- life span

- dosage

- 
Elderly  skeleta
l muscle

15
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Metformin: Is it a drug for all reasons and diseases?

Metabolism - Clinical and Experimental  Volume 133 (August 2022) 

• Neurodegeneration
• Lung
• Muscle/adipose
• Reproduction
• Pancreas/colon
• Breast cancer
• Endothelium/ CVD
• …

Potential targets for the action of metformin
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Metformin  AND  woman  health
• Woman life - 青少女 生育生殖 更年期銀髮期

Woman life

baby young Midlife – aging

fertility Preg-
nancy After- reproduction

MP PM PM 
late

promotes
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Metformin promotes woman health
~ Reproduction ~
• Women life : 青少女 生育生殖 更年期銀髮期

Reproduction

fertility

infertility ART

PCO pregnancy

High risk pregnancy

 2023 Recommendations
  International evidence–based guideline for the
  assessment and management of  PCOS

 Metformin for Diabetes in Pregnancy
 Are we closer to defining its role?

     Metformin Plus Insulin for preexisting
 Diabetes or Gestational diabetes
 in early pregnancy
 

   The MOMPOD Randomized Clinical trial
   JAMA 2023; 330(22):2182-90
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Metformin and PCOS -1

Fertility and Sterility® 2024

EBR  >CR > PP
19

建議等級與品質
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Metformin and PCOS -2

Fertility and Sterility® 2024 20
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Metformin and PCOS -3

Fertility and Sterility® 2024

Quality of evidence

Recommendation for the option

21
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Metformin and PCO - 4

Fertility and Sterility® 2024

Metformin vs placebo
Conditional 
recommendation
For the option

Low Quality of evidence

22

Quality of evidence

CC 
VS Metformin

CC+Metformin vs CC

CC+metformin vs
metformin
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Metformin and PCO -IVF

• 1000-2500 mg
• Add B12 ; Reduce the risk of   OHSS

Fertility and Sterility® 2024

Adjunct metformin
Conditional 
recommendation
For the option
Low evidence
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Metformin &
Weight loss

EXPERT REVIEW OF CLINICAL PHARMACOLOGY 2020, VOL. 13, NO. 10, 1169–1177 

Time course and dose effect of  metformin on weight in 
patients with different disease states 
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T2D
Antipsychotic weight gain

Obesity
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Metformin &
Endometriosis

Cancers 2022, 14, 577. https://doi.org/10.3390/cancers14030577
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 Apoptosis
 Inflammation
 Cellular adhesion
 angiogenesis

25
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Metformin
pregnancy

JAMA. Dec.12. 2023; 330(22):2182-2190. doi:10.1001/jama.2023.22949 26

17 US clinical sites 
June 2017  ~  May 2022

(1)
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Metformin
pregnancy

JAMA. Dec. 12. 2023;330(22):2182-2190. doi:10.1001/jama.2023.22949 27

Asian population was samll
Hispanic ethinity: 51%

Preexisiting T2D : 78%

Metformin used earlier in  
               pregancy: 41, 44%

Chronic hypertension 
requireing medication 26,22%

BMI : 36.4, 36.3 

(2)
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簡報者
簡報註解
Discussion:
Early pregnancy begin Metformin and then plus insulin: 
Less insulin use
Late insulin use
Materal weight increased less




Metformin
pregnancy

JAMA. 2023;330(22):2182-2190. doi:10.1001/jama.2023.22949 28

Metformine plus 
insulin has lesser large 
for gestational age 
(>90th percentile)

Metformine plus insulin 
has no increased risk
than Insulin pregants

(3)
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Metformin for woman health after reproduction

Woman life : 更年期  銀髮期
Breast cancer

With T2D
Without T2D
Residual cancer

 Endometrial cancer
 Endometrial hyperplasia

Reduce chronic diseases
Weight loss
Proper lifestyle

Lower cancer risk &
Increase survival through better treatment

29

Mental health - anti-aging
Neurodegenerative
Neuroprotection
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30SAGE open medicine vol 7: 1-16, 2019

Before surgery
Before chemotherpy

Metformin
850 mg bid
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Metformin
BRCA

Metformin 850 mg bid
proliferative   遠端轉移 

J. Clin. Med. 2019, 8, 2180 31

Prospective pre-sx treatment
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Metformin
BRCA

J. Clin. Med. 2019, 8, 2180 32
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Metformin
BRCA

J. Clin. Med. 2019, 8, 2180 33

Arm A- metformin (+)
Arm B - metformin (-)

More Ki67 difference
Was showed on Arm A
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Metformin RCT 
 non-T2D BRCA

JAMA May 24/31, 2022 Volume 327, Number 20 34

2010~2020
95-96 months follow up
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Metformin RCT 
 non-DM BRCA

JAMA May 24/31, 2022 Volume 327, Number 20 35

UK USA Canada Switzerland

HER-2 NEU positive BC - free survival (FS)and over all survival
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Int. J. Mol. Sci. 2022, 23, 2705. https://doi.org/10.3390/ijms23052705

Metformin and breast cancer: where are we now?

36

As neoadjuvant HER-2 BC
Metformin 850 mg bid

-  difference on DFS
ER + HER-2(-) BC

+  difference on DFS
HER-2 (+) BC
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Endocrine Practice 28 (2022) 832e834 37

ER/PR (+) BRCA
FS 無明顯差別

Survival ERBB2 (+) BC
 SNV rs11212617

Non Diabetic population
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Int. J. Mol. Sci. 2022, 23, 2705. https://doi.org/10.3390/ijms23052705

Metformin and breast cancer: where are we now?

38
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Int. J. Mol. Sci. 2022, 23, 2705. https://doi.org/10.3390/ijms23052705

Metformin and breast cancer: where are we now?
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Onging... Pathologic 
complete response (pCR)
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International Jounal of preventive medicine 2023, 14:90 

Metformin and ovarian cancer : where are we now?

40

~2017 Hepatocellular /live
~2016 Pancreatic 
~2018 Cervical cancer
~2017 Head and Neck
~ 2011 Stomac/ gastric
~2019 Colorectoal
~2018 Ovarian
~2015 Colon
~2012 Esophagus
~2018 Lung
~2016 Breast
~2018Prostate
~2011 Bladder
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Medicine (2017) 96:29(e7605) 

Metformin and ovarian cancer : where are we now?

41
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A. Majidi et al. / Gynecologic Oncology 157 (2020) 678–685 

Metformin and ovarian cancer : where are we now?
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Statin   beta bloker
Aspin    NSAID

Metformin  VS 
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Pharmaceuticals 2023, 16, 1515 

Metformin and ovarian cancer : where are we now?
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Chem Biol Drug Des. 2023;102:88–100. wileyonlinelibrary.com/journal/cbdd 

Metformin and ovarian cancer : where are we now?

44
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45Gynecologic Oncology 147 (2017) 167–180 

Proportion of cell proliferation biomarker staining before (A) and after (B) treatment with metformin in 
patients with endometrial cancer (samples, n = 123).
Results from two types of meta-analysis: fixed and random effect. 
Meta-analysis was performed using MedCalc. A. I2 (inconsistency) = 68.22%.  B. I2 = 75.93%.
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Metformin  & endometrial cancer

Gynecologic Oncology 147 (2017) 167–180 46

 Diabetics metformin
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47J Gyn Oncol. 2019 Nov; 30(6):e90

Insulin resistance 

Abnormal glucose
metabolism

Infertility treatment 

>25

EC

Relapse free survival113年
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J Gyn Oncol. 2019 Nov; 30(6):e90

EC
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Progestin plus metformin improves outcomes in patients with 
endometrial hyperplasia and early endometrial cancer more than 
progestin alone: a meta-analysis   figure 1

Complete response 
comparing Prog-Met versus
progestin systemically and locally 

 Subgroups:
(A) Endometrial hyperplasia,
(B) early-stage endometrial cancer,
(C) endometrial hyperplasia and

 early-stage endometrial cancer.

Effect size is presented as odds ratio with 95% confidence 
interval.

Odds ratio >1 means that progestin combined with metformin 
is superior to progestin. Prog, progestin; Met, metformin

Endocrinol., 21 June 2023 49
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Progestin plus metformin improves outcomes in patients with 
endometrial hyperplasia and early endometrial cancer more than 
progestin alone: a meta-analysis  figure 2

Complete response 
comparing Prog-Met versus Prog by

 administering progestin systemically 

Subgroups:

(A) Endometrial hyperplasia,

(B) early-stage endometrial cancer

(C) endometrial hyperplasia and 

       early-stage endometrial cancer 

Effect size is presented as odds ratio with 95% confidence 
interval.

Odds ratio >1 means that progestin combined with metformin is 
superior to progestin. Prog, progestin;

 Met, metformin

Front. Endocrinol., 21 June 2023 Sec. Cancer Endocrinology 50
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Progestin plus metformin improves outcomes in patients with 
endometrial hyperplasia and early endometrial cancer more than 
progestin alone: a meta-analysis

Front. Endocrinol., 21 June 2023 Sec. Cancer Endocrinology

Figure 3

51

Odds ratio >1 means that progestin is superior to progestin combined with metformin. Prog, progestin; Met, metformin 

Relapse comparing Prog-Met versus Prog in endometrial hyperplasia andearly-stage endometrial cancer
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Progestin plus metformin improves outcomes in patients with endometrial 
hyperplasia and early endometrial cancer more than progestin alone: 
a meta-analysis    Fig 4

Obstetric outcomes 
comparing Prog-Met versus Prog 

 Subgroups: 

(A) Clinical pregnancy rate 

(B) live birth rate 

Effect size is presented as odds ratio with 
95% confidence interval. 

Odds ratio >1 means that progestin 
combined with metformin is superior to 
progestin. Prog, progestin; Met, metformin 

52Front. Endocrinol., 21 June 2023 Sec. Cancer Endocrinology
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Metformin
 EMCA & other gyn malignancies

Jounal of drug targeting 2022, Vol. 30, No. 4, 359-367 53
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Association of Metformin Use and Survival Outcome in Women With 
Cervical Cancer 

54Int J Gyn Cancer.  PMC 2020 September 30
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J Basic Clin Physio Pharmacal 2023, 34(2):151-60 55
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Metformin  AND     Women Health

 It is safe to use metformin to  promote 
women health for each period Woman life

young
girl

Teen
girl After puberty 

fertility Preg-
nancy After- reproduction

MT PM PM 
late

Q & A       email: bihuacheng@gmail.com

Promotes

Take home message

 Usually, the dosage of  
    Metformin is around  250 ~ 2500 mg

Add B12 and watch for
 side effects such as G-I disturbance / Diarrhea

 Obesity & Overweight

Metabolic syndrome &  T2D

56
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