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Metformin

Antidiabetikum 1. volby

Lék na prediabetes a prevenci
diabetu

Vice Caste¢né nejasnych
mechanismu antidiabetickeho
ucinku , (pritomna 1 mirna
DPP-4 inhibice)



Po stanoveni
diagnozy:

Uprava Zivotniho
stylu

+ metformin

Dalsi dobte validované lécebna strategie:

Uprava

Zivotniho

stylu

+ metformin

+ bazalni
inzulin

Uprava
Zivotniho
stylu

+ metformin
+ derivat
sulfonylurey

Uprava
Zivotniho stylu
+ metformin

+
intenzifikovaa
inzulinoterapie

Dal$i méné validované 1é¢ebné

strategie:

Uprava

Zivotniho stylu

+metformin

+ inzulinovy
senzitizér

Uprava

Zivotniho stylu

+ metformin

+ GLP-1
analog

Uprava

Zivotniho stylu

+ metformin

+ derivat
sulfonylurey

+ inzulinovy
senzitizér

Uprava

Zivotniho stylu

+ metformin

+ bazalni
inzulin




Na pocatku vzdy monoterapie

J1z zadny pacient by nem¢l byt jen na dieté
Lék volby metformin

V dalSim kroku moznost volby

- nejlevnési

- nejefektivné)si

Y N/




Ale!ll

Problemy Nathanova schématu

1. Nerespektuje hmotnost

2. Nerespektuje patofyziologii diabetu
3. Nerespektuje etnické rozdily

4. Nezahrnuje vsechny nove léky



Guidelines ADA 2011
_

obézni metformin Exenatid
nebo insulin
nebo glitazon

neobézni SU nebo meforrmin SU nebo mefrormin Exenatid
nebo insulin
nebo glitazon

starSi nizka davka SU Jednoduchy
inzulinovy rezim

pioglitazon metformin
Nebo inzulin
Nebo exenatid (bez

pio)
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Metformin v prevenci DM

Indikace metforminu u pacient s prediabetem (staci
vyskyt jediného rizikového faktoru)

e Vék méné nez 60 let
« BMI 35 kg/m2 a vice
e DM u prvostupnovych pribuznych
o Zvysene triglyceridy
e Snizeny HDL cholesterol
e Hypertenze
e HbAL1C vyssi nez 6.0%DCCT (4.2%IFCC)
( ADA 2010)



Metformin- systémové ucinky

- snizeni vyskytu nadoru

- obezita

- kardiovaskularni efekty

- stimulace imunity- infekce, o¢kovani

- anabolicky efekt na kost

- PCOS a ovulace

- snizeni vyskytu pankreatitidy pr1 inkretinove
1écbe



Metformin a nadory

Retrospektivni studie UK 62,809 patientt

Metforminova 1écba snizuje vyskyt nadori na 0.6
(mén¢ nez v kontr. populact)

HR 1.08 (95% CI 0.96-1.21) metformin + sulfonylurea,
1.36 (95% CI 1.19-1.54) sulfonylurea monotherapie,
1.42 (95% CI 1.27-1.60) insulin.

Diabetologia. 2009 Sep;52(9):1766-77. The influence of glucose-lowering therapies
on cancer risk in type 2 diabetes. et al


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Currie CJ"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

Pridani metforminu k inzulinu (HR 0.54, 95%
Cl1 0.43-0.66).

Samotny inzulin

zvysuje pro kolorektalni ca (HR 1.69, 95% CI
1.23-2.33).

A pro tu pankreatu (HR 4.63, 95% CI 2.64-
8.10),
ale nema vliv ca mammy

SU stejné vysledky



Antidiabetické pusobeni aktivace AMP-activated
protein kinase (AMPK). To inhibuje 1 rist tu

Vyskyt nadora 7.3% DM na metforminu
11.6% z 4,085 bez metforminu

Adjustace na sex, vék, BMI, A1C koufeni , ostatni
leky
metformin: 0.63 (0.53-0.75).

Diabetes Care. 2009 Sep;32(9):1620-5. Epub 2009 Jun 29.
New users of metformin are at low risk of incident cancer: a cohort study among people
with type 2 diabetes. et al


http://www.ncbi.nlm.nih.gov/pubmed?term="Libby G"[Author]

UK-based General Practice Research Database (GPRD),
22,621 diabeticek

Diabeticky 40 + (>5 let) metformin,
OR 0.44  pro tu prsu

Diabetes Care. 2010 Mar 18. Long-term metformin use Is
associated with decreased risk of breast cancer.
et al


http://www.ncbi.nlm.nih.gov/pubmed?term="Bodmer M"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Bodmer M"[Author]

Insulin/insulin-like growth factor 1(IGF-1) receptory

G protein-coupled receptors (GPCR)

Metformin, aktivuje AMP kinase (AMPK) to porusi
crosstalk mezi insulin/IGF-1 receptor a GPCR signaly

To redukuje vznik zeymena Ca pankreatu
Podobn y mechanismus 1 na ca mammy,. Ca prostaty

Clin Cancer Res. 2010 Apr 13
Crosstalk between Insulin/Insulin-like Growth Factor-1 Receptors and G Protein-
Coupled Receptor SlgnallnE ystems: A Novel Target for the Antidiabetic Drug

Metformin in Pancreatlp @Ub ahead 0] prlnt


http://www.ncbi.nlm.nih.gov/pubmed?term="Rozengurt E"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Sinnett-Smith J"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Sinnett-Smith J"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Sinnett-Smith J"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Kisfalvi K"[Author]

Metformin zvysuje aktivitu AMPK a tim inhibuje
aromatazu

| dalsi mechanismy inhibice nuklearni translokace RTC2, a
CREB zvysujicich expresy aromatasy

Breast Cancer Res Treat. 2010 Mar 19. Metformin inhibits aromatase
expression in human breast adipose stromal cells via stimulation of AMP-activated
protein Kinase.


http://www.ncbi.nlm.nih.gov/pubmed?term="Brown KA"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Hunger NI"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Docanto M"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Simpson ER"[Author]

1998 az 1999, 1,353 pacienti s DM2

Zwolle Outpatient Diabetes project Integrating Available
Care (ZODIAC)

sledovani 9.6 let

Cancer mortality 1.47

Metformin 0.43

- 0.58 HR na 1g metforminu.

“Diabetes Care. 2010 Feb;33(2):322-6. Epub 2009 Nov 16.
Metformin associated with lower cancer mortality in type 2 diabetes: ZODIAC-16.


http://www.ncbi.nlm.nih.gov/pubmed?term="Landman GW"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Kleefstra N"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="van Hateren KJ"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Groenier KH"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Gans RO"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Bilo HJ"[Author]

Snizené riziko ca prostaty
bélosi ve staté Washington.
metformin 44% risk reduction for PCa

zadny vliv u Afro-Americ¢an.

Cancer Causes Control. 2009 Nov;20(9):1617-22. Epub 2009 Aug 4.
Metformin use and prostate cancer in Caucasian men: results from a population-based
case-control study.


http://www.ncbi.nlm.nih.gov/pubmed?term="Wright JL"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Stanford JL"[Author]

Nadvaha a obezita bez DM2

57 studii relevantnich 9
Jen dv€ snizily obvod pasu a zadna BMI

Ann Fam Med. 2005 Sep-Oct;3(5):457-61.Metformin as treatment for overweight and
obese adults: a systematic review.


http://www.ncbi.nlm.nih.gov/pubmed?term="Levri KM"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Slaymaker E"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Last A"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Yeh J"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Ference J"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="D'Amico F"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Wilson SA"[Author]

KV efekty metforminu

UKPDS redukce poctu IM vétsi po metforminu nez po SU
a inzulinu

Vazoprotektivni efekt je nezavisly na glykemii
lipidech, zanétu, hemostaze, endotelialni a destickové funkci

Curr Vasc Pharmacol. 2010 Jan 1. [Epub ahead of print]
The Cardiovascular Effects of Metformin: Further Reasons to Consider an Old Drug as
a Cornerstone in the Therapy of Type 2 Diabetes Mellitus.


http://www.ncbi.nlm.nih.gov/pubmed?term="Anfossi G"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Russo I"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Bonomo K"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Trovati M"[Author]

Myokard a metformin

Diastolicka dysfunkce souvisi s glykaci kolagenu
Metformin modifikuje glycosylaci kolagenu v myokardu a
zlepsuje diastolickou funkci v experimentu na zvireti.

Effects of Metformin on Collagen Glycation and Diastolic Dysfunction in Diabetic
Myocardium.


http://www.ncbi.nlm.nih.gov/pubmed?term="Jyothirmayi GN"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Soni BJ"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Masurekar M"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Lyons M"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Regan TJ"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Regan TJ"[Author]

Karotidy a metformin u nediabetiki

2 leta studie

(500-750 mg /d).

Metformin snizuje progresi of CCA-IMT.

A nesouvisi se zmeénou KV rizikovych faktoru a glykemie

Diabetes Res Clin Pract. 2004 Jun;64(3):225-8.

Metformin attenuates progression of carotid arterial wall thickness in patients with type
2 diabetes.


http://www.ncbi.nlm.nih.gov/pubmed?term="Matsumoto K"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Sera Y"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Abe Y"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Tominaga T"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Yeki Y"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Miyake S"[Author]

Metformin, imunita a infekce

Proliferace a stimulace lymfocytu T 1 B
VéEtsi efekt ockovani,

ale zadny klinicky efekt na infekci



Sepse a a metformin

Strach z laktatove acidozy,
ale experimentalni sepse zadny negativni efekt
metforminu

Diabetes Metab. 2006 Apr;32(2):147-50.
Effect of metformin on survival rate in experimental sepsis.


http://www.ncbi.nlm.nih.gov/pubmed?term="Gras V"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Bouffandeau B"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Montravers PH"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Lalau JD"[Author]

Metformin a kost

Fraktury u DM castéjsi beze zmén BMC

Ale metformin vyrazn¢ snizuje pocty fraktur.
Primo diferencuje osteoblasty a brani ukladani advance
glycosilation endproducts.

Clin Calcium. 2009 Sep;19(9):1319-25.
[Usefulness of metformin in diabetes-related bone disease]
[Article in Japanese]


http://www.ncbi.nlm.nih.gov/pubmed?term="Kanazawa I"[Author]

Polycystic ovary syndrome (PCOS)

27 studii s metforminem (2150 Zzen).

Metfiormin zvySuje poCet ovulaci a t€hotenstvi, na
prubéh nema vliv.

Cochrane Database Syst Rev. 2010 Jan 20;(1):CD003053.

Insulin-sensitising drugs (metformin, rosiglitazone, pioglitazone, D-chiro-
inositol) for women with polycystic ovary syndrome, oligo amenorrhoea and
subfertility.


http://www.ncbi.nlm.nih.gov/pubmed?term="Tang T"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Lord JM"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Norman RJ"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Yasmin E"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Balen AH"[Author]

Pankreatitidy po exenatidu a sitagliptinu

v experimentu na zviratech je proliferace pankreatickych
vyvodi bézna, je zcela utlumena podavanim metfoirminu.

Podrobné€ : Haluzik, Svacina- Inkretinova 1éc¢ba diabetu.



Making the case for the use of metformin
In moderate CKD

REACH Regqistry: Metformin in secondary
prevention of cardiovascular-events

e Subanalysis of 20,000 patients with type 2
diabetes and cardiovascular-disease or risk
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7,397 7,234 6,848 6,119 Metformin yes
12,156 11,805 10,979 9,769 Metformin no



http://www.reachregistry.org/

Srdecni selhani u diabetu

Mozna priCina

ICHS
autonomni neuropatie
miroangiopatie

Ale zreymeé DM kardiomyopatie



[Lecba DM u HF
Metformin byl kontraindikovan podle SPC

Ale .... dvé velke studie nezjistily vyssi vyskyt
laktatove acidozy u srdeCniho selhani pi1 DM

Jiz dfive mnoho pacientu uzivalo pfi HF metformin
13% v USA

Dalsi studie - Eurich 2005 0.66 riziko metformin
oproti SU

Masoudi 2005 redukce rizika mortality 0.6 nové
hospitalizace metforminem



Negativa metforminu zanedbatelna

Deficit B12
U zvirat Alzheimerovske plaky



1.

2.

A

/.aver
Efekty metforminu u nediabetikti -
aterosklerosa, PCOS, obvod pasu ?7?

Efekty metforminu u diabetikia- KV
pusobeni, nadory, infekce a oCkovani?

Podavat co nejvice metformin, je-li to
mozne- snizuje vyskyt nador.
. Podavat metformin v kombinaci.
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