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INTRODUCTION

* Metformin (1,1-dimethylbiguanide), a biguanide derivate,

* First line oral therapy in the recent guidelines of the American
Diabetes Association

* Most widely prescribed drug to treat hyperglycemia, at least
120 million user worldwide3

* Insulin sensitizer4
* Monotherapy & in combination with all antidiabetici
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MECHANISM OF ACTION
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ACTIONS OF METFORMIN

Anti-obesity effects:

* Decreased appetite
* Increased GLP-1 secretion

Anti-hyperglycemic effects:
* Decreased intestinal carbohydrate absorption
* Inhibition of hepatic gluconeogenesis

* Enhancement of insulin-stimulated glucose transport in
skeletal muscle: increased activity of GLUT-4




Anti-lipidemic effects:
* Inhibition of lipolysis in adipose tissue

Anti-diabetic protective effects:

* Protection of B-cells from glucose toxicity and lipotoxicity
Hepatoprotective effects:

* Decreased hepatic insulin resistance and improved lipemia levels

Cardioprotective effects:

» Cumulative effects of decreased weight gain and better lipid profile

GLP-J - plucageon-Iike pepisde-|, AMPK — AMP-acsivared proten kinase, GLUT W - glucose transporsertype 4,
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POLYCYSTIC OVARY SYNDROME;

PCOS 1s a common endocrinopathy, 5 to 15% women .

* Menstrual disturbance , Hyperandrogenism , polycystic ovary
on ultrasound.

* Insulin resistance, obesity

*Insulin sensitizer e.g. Metformin by alleviation of
isulin excess acting upon ovary and through direct
ovarian effects.
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METFORMIN AS ANTI-CANCER

* T2DM increase risk of cancer

* Insulin resistance, Hyperglycemia and increase level of IGF-I due to
hyperinsulinemia promote carcinogenesis

* metformin reduce serum insulin and IGF-1 levels

* LKBI/AMPK pathway controlling cellular proliferation

* Apoptotic pathways by both caspase-dependent and caspase-independent
mechanisms




Metformin-containing drugs
Glucophage

Glucophage XR
Glumetza

Combination metformin drugs

Actoplus Met (metformin and pioglitazone)

Actoplus Met XR (metformin and pioglitazone)

Avandamet (metformin and rosiglitazone)

Glucovance (metformin and glyburide)

Invokamet (metformin and canagliflozin)

nvokamet XR (metformin and canagliflozin)

Janumet (metformin and sitagliptin)
Janumet XR (metformin and sitagliptin)
Jentadueto (metformin and linagliptin)
Jentadueto XR (metformin and linagliptin)

Kazano (metformin and alogliptin)

Kombiglyze XR (metformin and saxagliptin)

Prandimet (metformin and repaglinide)

Segluromet (metformin and ertugliflozin)

Synjardy (metformin and empagliflozin)

Synjardy XR (metformin and empagliflozin)

Xigduo XR (metformin and dapagliflozin)

Strengths

500 mg, 850 mg, 1,000 mg
500 mg, 750 mg

500 mg, 1,000 mg

Strengths
500 mg/15 mg, 850mg/15 mg

1000 mg /15 mg, 1000 mg/30 mg
500 mg/2 mg, 500 mg/4 mg, 1000 mg/2 mg, 1000 mg/4 mg
250 mg/1.25 mg, 500 mg/2.5 mg, 500 mg/5 mg

500 mg/50 mg, 1000 mg/50 mg, 500 mg/150 mg, 1000 mg/150 mg

500 mg/50 mg, 1000 mg/50 mg, 500 mg/150 mg, 1000 mg/150 mg

500 mg/50 mg, 1000 mg/50 mg

1000 mg/100 mg, 500 mg/50 mg, 1000 mg/50 mg
500 mg/2.5 mg, 850 mg/2.5 mg, 1000 mg/2.5 mg
1000 mg/5 mg, 1000 mg/2.5 mg

500 mg/12.5 mg, 1000 mg/12.5 mg

500 mg/5 mg, 1000 mg/5 mg, 1000 mg/2.5 mg

500 mg/1 mg, 500 mg/2 mg

500 mg/2.5 mg, 1000 mg/2.5 mg, 500 mg/7.5 mg, 1000 mg/7.5 mg
500 mg/5 mg, 1000 mg/5 mg, 500 mg/12.5 mg, 1000 mg/12.5 mg
1000 mg/5 mg, 1000 mg/10 mg, 1000 mg/12.5 mg, 1000 mg/25 mg

1000 mg/2.5 mg, 500 mg/5 mg, 1000 mg/5 mg, 500 mg/10 mg, 1000 mg/10 mg


https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=4a0166c7-7097-4e4a-9036-6c9a60d08fc6
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=fb832474-88d9-4e29-95cd-fbc446944cc4
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=42e49120-6f3f-11db-9fe1-0800200c9a66
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=f986164c-51a7-41c2-8952-511b8f46d593
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=0789dc6b-db34-44a6-8a5d-fdcc8e4ce8fd
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=ff281ebd-29c2-4852-a8ab-c4f21abe8b7c
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=6868666b-c25e-40d1-9d1f-306bbe9390c1
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=d19c7ed0-ad5c-426e-b2df-722508f97d67
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=64beb3d2-3aeb-4cd5-ba11-dacf6c9a5b50
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=f6dd9b86-0d18-95d4-2bc7-05591bfdd597
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=3d02a4d4-d312-80b4-05c4-691b8f0aa7aa
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=83cb7914-a683-47bb-a713-f2bc6a596bd2
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=fbd25da4-ebe6-45c9-beb8-93523d11a0b4
https://www.accessdata.fda.gov/drugsatfda_docs/label/2012/022386s007lbl.pdf
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=a6aeb99a-ce49-4125-90ce-642df3f1ebad
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=0fdd0255-0055-65f3-b2c0-db8fbb87beae
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=8006ba29-ee3a-f852-a9bb-c8ec9b41cf66
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=ac8a0f7b-9f69-4495-abbc-3a47cd75a859

questions




» What should you not eat when taking metformine

» |s metformin bad for your hearte

» Can metformin affect mood@e




What is the main function of metformin@

What is the mechanism of metformin in the treatment of
diabetes?

How does metformin inhibit glucose production?

How does metformin decrease intestinal absorption of
glucose?




What should you not eat when taking metformin?g

What is the benefit of tfaking metformin at night?

Who should not use metforming

What is the best time of day to take metforming

What is the bad news about metformin?


https://www.google.com/search?rlz=1C1GCEA_enIR889IR889&q=What+should+you+not+eat+when+taking+metformin?&sa=X&ved=2ahUKEwihiJLw0YPzAhVRg_0HHUQSDZoQzmd6BAgBEAU

Does metformin keep you awake at night?

Why do diabetics get so angry?

Can metformin help with anxiety?

metformin used for mental health?

Why is metformin bad for you?

What are the side effects of metformin 500 mg?



How long does it take for metformin 500 mg to work?

Is memory loss a side effect of metformin?

What are the benefits of taking metformin




Why was metformin taken off the market?

Why do bodybuilders take metformin?

How many points does metformin lower blood sugar?




Can | take 2 metformin at the same time?

Can | stop taking metformin when my sugar back to normal?

Will metformin reduce my HbA1c?

Whatis a good A1C for someone with type 2 diabetes?

Is 250 mg metformin effective?

How do you get your blood sugar down fast?

What should | eat if my sugar is high?

Is 200 blood sugar normal after eating?

What should | do if my blood sugar is over 2502



What food lowers blood sugar fast

How can diabetes be cured permanently?

Is banana good for diabetes?

What are the worst foods for sugar?

Do bananas lower blood suger?

What drink lowers blood sugar?

How much water should a diabetic drink?



https://www.google.com/search?rlz=1C1GCEA_enIR889IR889&output=search&tbm=isch&q=What+are+the+worst+foods+for+sugar?&source=iu&ictx=1&fir=13KvmX0tmm6eqM,ns1KQF1fvAw03M,_&vet=1&usg=AI4_-kQ9XOne4merNVgvBqKQVp4_rQzyCg&sa=X&ved=2ahUKEwjo5YPZ3IPzAhWh2eAKHdVuBaMQ9QF6BAgHEAE#imgrc=13KvmX0tmm6eqM
https://www.google.com/search?rlz=1C1GCEA_enIR889IR889&output=search&tbm=isch&q=What+are+the+worst+foods+for+sugar?&source=iu&ictx=1&fir=13KvmX0tmm6eqM,ns1KQF1fvAw03M,_&vet=1&usg=AI4_-kQ9XOne4merNVgvBqKQVp4_rQzyCg&sa=X&ved=2ahUKEwjo5YPZ3IPzAhWh2eAKHdVuBaMQ9QF6BAgHEAE#imgrc=13KvmX0tmm6eqM
https://www.google.com/search?rlz=1C1GCEA_enIR889IR889&output=search&tbm=isch&q=Do+bananas+lower+blood+sugar?&source=iu&ictx=1&fir=9GIVi_hrYg16jM,h4hq6GfJtuE9SM,_&vet=1&usg=AI4_-kRvVccQpHXUJtHU2YHzJ-YQ6dDFxA&sa=X&ved=2ahUKEwjo5YPZ3IPzAhWh2eAKHdVuBaMQ9QF6BAgGEAE#imgrc=9GIVi_hrYg16jM
https://www.google.com/search?rlz=1C1GCEA_enIR889IR889&output=search&tbm=isch&q=Do+bananas+lower+blood+sugar?&source=iu&ictx=1&fir=9GIVi_hrYg16jM,h4hq6GfJtuE9SM,_&vet=1&usg=AI4_-kRvVccQpHXUJtHU2YHzJ-YQ6dDFxA&sa=X&ved=2ahUKEwjo5YPZ3IPzAhWh2eAKHdVuBaMQ9QF6BAgGEAE#imgrc=9GIVi_hrYg16jM

Metformin may affect the absorption of vitamin B-12. Doctors will
monitor B-12 levels in people who have been taking metformin for
more than 4 months.

The following factors can increase a person’s risk of developing @
vitamin B-12 deficiency:

low vitamin B-12 levels at the start of freatment

low levels of calcium in the diet

low absorption of calcium



https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=4a0166c7-7097-4e4a-9036-6c9a60d08fc6
https://www.medicalnewstoday.com/articles/195878.php
https://www.aafp.org/afp/2017/0915/p384.html
https://www.medicalnewstoday.com/articles/248958.php

t people who take metformin tolerate the drug well. However, about 30%Trusted
rce of people experience gastrointestinal side effectsTrusted Soa runny nose

» Ofther side effects of metformin inculde
= |[ow blood sugar

B cxcessive swedating

» chest discomfort

» headaghe

weaKness

®» |npare cases, metformin can cause lactic acidosis, a serious side effect. Lactic acidosis
is/the harmful buildup of lactic acid in the blood. It can lead to low blood pressure, a
apid heart rate, and even death.

Vomiting and dehydration increase the risk of lactic acidosis in people taking
metformin. A doctor may recommend temporarily stopping the medication until
vomiting subsides

rce, such as diarrhea, nausea, and vomiting.



https://www.ncbi.nlm.nih.gov/books/NBK518983/
https://www.ncbi.nlm.nih.gov/books/NBK518983/
https://www.medicalnewstoday.com/articles/182130.php
https://www.medicalnewstoday.com/articles/73936.php
https://www.medicalnewstoday.com/articles/270644.php
https://www.medicalnewstoday.com/articles/153363.php
https://www.ncbi.nlm.nih.gov/books/NBK518983/
https://www.medicalnewstoday.com/articles/158634.php

Metformin is also not safe for people who have the following
condifions:

an allergy to metformin

alcohol addiction

severe infection

heart failure

severe circulatory problems

severe breathing difficulfies



https://www.medicalnewstoday.com/info/addiction/
https://www.medicalnewstoday.com/articles/156849.php

Interacting medication

Diuretics

Corticosteroids

Thyroid medications

Estrogen and combined oral contraceptives
Phenytoin

Calcium channel blockers

Insulin

Cimetidine
Ranolazine
Vandetanib
Dolutegravir

Carbonic anhydrase inhibitors (CAls), such as topiramate or
acetazolamide

Description

Combining these drugs with metformin may affect blood sugar
control.

Combining insulin and metformin may affect blood sugar
control.

Drinking excessive amounts of alcohol while taking metformin
increases the risk of lactic acidosis.

These drugs reduce the kidneys' ability to remove metformin
from the blood. This can lead to lactic acidosis.

Anyone taking a CAl and metformin may have an increased
risk of lactic acidosis.

Management

A person may need to check their blood sugar levels more
frequently. They should notify their doctor of any spikes or dips
in these levels.

A person may need to check their blood sugar levels more
frequently. They should notify their doctor of any spikes or dips
in these levels. The doctor will adjust the insulin dosage.

People taking metformin should avoid excessive alcohol
intake.

The doctor should weigh the benefits and risks of
recommending these drug combinations. A safer option may
be available.

Doctors may regularly monitor people taking CAls and
metformin. This will help detect early signs of lactic acidosis.


https://www.medicalnewstoday.com/articles/277177.php
https://www.medicalnewstoday.com/info/diabetes/whatisinsulin.php

