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SAZETAK: Secerna bolest (DM) je u porastu u cijelom
svijetu. Vise od 90% pacijenata boluje od DM tipa 2. Naj-
eéi dio oboljelih od DM tipa 2 lijeci se peroralnim lijekovi-
ma. Osim snizavanja glikemije lijekovi za lijecenje DM
mogu imati ili izravne ucinke na sréanozilni sustav ili dje-
lovanje na kardiovaskularne ¢imbenike rizika. Primjena
sulfonil urea i tiazolindindiona pobuduje najvise pozor-
nosti radi potencijalnog negativnog u¢inka na povecani
rizik smrti, odnosno popustanja srca. S druge strane, na-
vode se povoljni plejotropni i metabolicki ucinci pioglita-
zona i metformina. Repaglinid primijenjen s metformi-
nom moze povecati kardiovaskularni rizik, iako ima i po-
zitivno djelovanje na snizenje upalnih citokina. Inhibitori
dipeptidil peptidaze 4 ne povecavaju kardiovaskularne
rizike i poboljSavaju metaboli¢ke varijable.

KLJUCNE RIJECI: peroralni hipoglikemici, kardiovasku-
larni rizici, sulfonil urea, metformin, tiazolidindioni.

SUMMARY: Diabetes mellitus (DM) is in rise worldwide.
More than 90% of patients suffer from type 2 DM. The
majority of patients suffering from type 2 DM are treated
with oral medications. In addition to lowering glycemia,
the medications for treatment of DM may either have di-
rect effects on the cardiovascular system or the effects
on cardiovascular risk factors. The administration of sul-
fonylurea and thiazolidinedione attracts the most atten-
tion because of the potential negative impact on the in-
creased risk of death or heart failure. On the other hand,
better pleiotropic and metabolic effects of pioglitazone
and metformin are known. Repaglinide administered with
metformin may increase the cardiovascular risk, although
it has a positive effect on lowering inflammatory cytoki-
nes. Dipeptidyl peptidase-4 inhibitors do not increase
cardiovascular risks, and they improve metabolic variab-
les.
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Uvod

Sederna bolest (DM) i njezine kroniéne komplikacije su veli-
ki svjetski zdravstveni problem i u cijelom svijetu su u veli-
kom porastu. Smatra se da trenutno u svijetu 366 milijuna
ljudi boluje od DM, a do 2030. godine broj dijabeti¢ara ce se
povecati na 552 milijuna. Broj oboljelih od DM povecava se
u svim drzavama, a 80% posto svjetske populacije dijabe-
ticara zivi u zemljama u razvoju ili novoindustrijaliziranim
zemljama'.

Prevalencija DM u Hrvatskoj u dobnoj skupini izmedu 18-65
godina iznosi 6,1%. Ukupan broj osoba s DM u 2010. godi-
ni iznosio je priblizno 316.000 od ¢ega nesto preko 190.000
bolesnika ima otkrivenu bolest, dok ih je gotovo 123.000 ne-
otkriveno.?

U nedavno objavljenom radu?® vidljivo je da preko 90% paci-
jenata s DM koji se lije¢e u Centru za dijabetes Bjelovarsko-
bilogorske Zupanije boluje od tipa 2. Daleko najvise pacije-
nata lije¢eno je oralnim lijekovima (43%). Oralna sredstva s
inzulinom uzima 38% pacijenata, a samo inzulinom bilo je
lije¢eno 15% bolesnika. Prema smjernicama Hrvatskog dija-
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Introduction

Diabetes mellitus (DM) and its chronic complications are the
major world health problem having a rising trend in the who-
le world. It is believed that currently 366 millions of people
suffer from DM worldwide, and by the year 2030 the number
of diabetics will increase to 552 million. The number of pa-
tients with DM rises in all countries and 80% percent of the
world’s population suffering from diabetes live in developing
countries or newly industrialized countries.’

The prevalence of DM in Croatia in the age group between
18-65 years is 6.1%. The total number of persons suffering
from DM in 2010 was approximately 316,000, of whom over
190,000 patients have the disease discovered, while nearly
123,000 have the disease undiscovered.?

The recently published paper shows® that over 90% of pa-
tients with DM treated at the Center for Diabetes in the Bje-
lovar-Bilogora County suffer from type 2 of DM. The greatest
number of patients was treated with oral medications (43%).
38% of patients take oral agents and insulin and 15% of
patients were treated only by insulin. According to the guide-
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betoloskog drustva metformin (Glucophage®, Aglurab®, Sio-
for®, Belformin®, Gluformin®) je odmah uklju¢en, uz promjene
zivotnog stila, u lijecenje DM tipa 2*°. Smjernice takoder na-
vode da se u slucaju nepostizanja ciljeva lije¢enja nakon 3
do 6 mjeseci (a “dohvatljivost” opée proklamiranih cilieva li-
jecenja treba individualizirati za svakog pacijenta ponaosob)
kao druga linija terapije mogu propisati i sulfonil urea (Dia-
prel MR®, Gliclada®, Glica®, Amaryl®, Dibiglim®, Diapirid®, Gli-
mepirid PharmaS®, Glibenclamid Genericon®, Glurenorm®),
repaglinid (Novonorm®, Reglinid®, Repaglinid PharmaS®), pi-
oglitazon (Pioglitazon Pliva®), inhibitori dipeptidilpeptidase 4
(Januvia®, Galvus®, Trajenta®), blokatori alfa glukoidaze-a-
karboza (Glucobay®) ili ¢éak GLP-1 analozi (eng. glucagone
like peptide 1; Byetta®, Victosa®) koji vise ne pripadaju u jefti-
nu terapiju®. Jednako tako u smjernicama se navode kontro-
verze o kardiovaskularnim rizicima pri primjeni peroralnih
lijekova za lijecenje Secerne bolesti.® To pobuduje potrebu
za racionalnom primjenom tih medikamenata u kardiovasku-
larnih bolesnika.

Kardiovaskularni dogadaiji pri primjeni sulfonil
urea

Kombinacija metformina i sulfonil uree je relativno ¢esta
kombinacija u lije¢enju DM tipa 2. Ovom kombinacijom po-
stize se snizenje vrijednosti Hbalc za 1,3%.° Podaci o pove-
¢anoj smrtnosti radi kardiovaskularnih dogadaja pri primjeni
ove kombinacije lijekova su kontroverzni.® U talijanskoj op-
servacijskoj studiji u ispitanika lije¢enih metforminom i gli-
benklamidom registrirana je znatno visa stopa smrtnosti
(8,7%) u odnosu na skupinu u kojoj je metformin kombiniran
s repaglinidom (3,1%), gliklazidom (2,1%) i glimepiridom
(0,4%).°

S druge strane u kanadskoj studiji Juurlink i sur usporedi-
vani su kardiovaskularni dogadaji u starijih pacijenata lijece-
nih ili glibenklamidom (starija generacija sulfonil uree, 1.690
pacijenata) odnosno gliklazidom (novija generacija sulfonil
uree, 984 pacijenta) tijekom 2 godine. Medu starijim pacijen-
tima hospitaliziranima radi akutnog infarkta miokarda ili per-
kutane koronarne intervencije uporaba glibenklamida u us-
poredbi s gliklazidom nije bila povezana s povecanim kar-
diovaskularnim rizicima.’

U literaturi se navodi podatak da sulfonil uree inhibirajuéi ka-
lijeve ATP kanale povecavaju rizik smrti i popustanja srca u
pacijenata s akutnim koronarnim sindromom. Studija Na-
gendran i sur prou¢avajuci baze podataka pacijenata s koro-
narnim sindromom, nije pronasla povecani rizik od smrti ili
zatajivanja srca.® Metaanaliza talijanskih autora koja je pro-
ucavala velike kardiovaskularne dogadaje u dijabeti¢ara lije-
¢enih sulfonil ureama u 115 studija pronasla je veéu inciden-
ciju mozdanih udara u pacijenata s DM lije¢enih sulfonil
ureama, no istodobno nije bila registrirana povecana opca
incidencija velikih kardiovaskularnih dogadaja.’

Intenzivna kontrola glikemije upotrebom gliklazida u studiji
ADVANCE10 uz redukciju Hbalc za 6,5% polucila je 10%
smanjenje makro- i mikrovaskularnih dogadaja i 21% sma-
njenje broja dijabetickih nefropatija. Ovaj efekt gliklazida di-
jelom se pripisuje i njegovim antioksidativnim svojstvima."
Izviedce o 15 studija koje je analiziralo utjecaj sulfonil urea
na kardiovaskularne dogadaje nije registriralo povecanje in-
cidencije kardiovaskularnih dogadaja."
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lines of the Croatian Diabetes Association, metformin (Glu-
cophage®, Aglurab®, Siofor®, Belformin®, Gluformin®) was im-
mediately included in the treatment of type 2 DM, accompa-
nied by changes in a life style.** The guidelines also suggest
that in the case of failure to meet the objectives of treatment
after 3-6 months (“reachability” of generally stated goals of
treatment should be individualized for each patient), sulfony-
lurea (Diaprel MR®, Gliclada®, Glica®, Amaryl®, Dibiglim®, Di-
apirid®, Glimepirid PharmaS°®, Glibenclamid Genericon®, Glu-
renorm®), repaglinid, (Novonorm®, Reglinid®, Repaglinid Phar-
maS®), pioglitazone (Pioglitazone Pliva®), dipeptidyl peptida-
se-4 inhibitors (Januvia®, Galvus®, Trajenta®), alpha-glucosi-
dase-inhibitors acarbose (Glucobay®) or even glucagone like
peptide-1 analogue (Byetta®, Victosa®) could be prescribed
as the second line therapy, drugs that can no longer be inex-
pensive therapy®. Also, the guidelines suggest controversies
about the cardiovascular risks in using oral medications for
the treatment of diabetes.® This urges us to be rational in
prescribing these medications to cardiovascular patients.

Cardiovascular events when using sulfonyl
urea

The combination of metformin and the sulfonylurea is a re-
latively common combination in the treatment of type 2 DM.
This combination lowers the value of Hbalc by 1.3%.° Data
on increased mortality for cardiovascular events while ad-
ministering this combination of drugs is controversial.” The
Italian observational study in subjects treated with metformin
and glibencamide showed a significantly higher mortality ra-
te (8.7%) compared to the group receiving metformin com-
bined with repaglinide (3.1%), gliclazide (2.1%) and glime-
piride (0.4%).°

The Canadian study by Juurlink et al. compared the cardio-
vascular events in elderly patients treated with either gliben-
camide (older generation with sulfonylurea, 1,690 patients)
or gliclazide (the more recent generation of sulfonylurea,
984 patients) for 2 years’ period. Among elderly patients
hospitalized for acute myocardial infarction or percutaneous
coronary intervention, the administration of glibenclamide
compared with gliclazide was not associated with an
increased cardiovascular risk.”

The literature notes that inhibiting ATP-sensitive potassium
channels, sulfonylureas increase the risk of death and heart
failure in patients with acute coronary syndrome. The Study
Nagendran et al studying a database of patients with coro-
nary syndrome, found no increased risk of death or heart
failure.® Meta-analysis of the ltalian authors that studied
major cardiovascular events in diabetic patients treated with
sulfonylurea in 115 studies found a higher incidence of stro-
kes in patients with DM treated with sulfonylurea, thereby
not recording an increased overall incidence of major cardio-
vascular events at the same time.’

Intensive glycemic control using gliclazide in the study
ADVANCE10 with reduction of HbA1c by 6.5% yielded a
10% reduction in macro- and microvascular events and 21%
reduction in the number of diabetic nephropathies. This ef-
fect of gliclazide is partly attributed to its antioxidant proper-
ties.”

The report on 15 studies that analyzed the impact of sulfony-
lurea in cardiovascular events did not record an increase in
the incidence of cardiovascular events."
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Uc€inci metformina na miokard u ishemiji

Metformin, lijek iz dugo poznate skupine bigvanida, danas
se smatra temeljem medikamentoznog lijecenja DM tipa 2.
Stoga je u hrvatskim, kao i svim medunarodnim smjernica-
ma za lijecenje DM tipa 2 preporucena njegova uporaba od-
mah nakon otkrivanja bolesti, ravnopravno s promjenama
zivotnog stila i prehrane.’®

U bolesnika lije¢enih metforminom, ve¢ nakon Sest mjeseci
lijecenja, uoceno je znatno manje makrovaskularnih kompli-
kacija DM kao §to su koronarni incidenti, mozdani udari ili
smrti povezanih s DM."™ Kao i svaki lijek, metformin ima kon-
traindikacije. Ne smije se primijeniti u bolesnika s klirensom
kreatinina manjim od 60 mi/min, teskim zatajenjem jetre, u
alkoholi¢ara, bolesnika s upalom gusterace te svim hipok-
si¢nim stanjima koja ukljucuju zatajivanje src¢ane funkcije,
zatajenje respiratorne funkcije te teke smetnje periferne cir-
kulacije (gangrena).’

Potencijalni negativni u¢inak metformina na prerastavanje
endotelom stentova koji otpustaju lijekove nakon koronarne
intervencije opisan je u radu Habib i sur. Uo¢eno je da met-
formin i mTOR (eng. mammalian target of rapamycin) inhi-
bitori (sirolimus) koji se koriste u stentovima koji otpustaju li-
jekove imaju suprotne molekularne ucinke. To utje¢e na
oporavak endotela nakon koronarne intervencije S6K (eng.
ribosomal S6 kinase) ovisnim mehanizmom. Bolesnici koji
koriste metformin i dobili su stent s mTOR inhibitorom, po-
tencijalno su u vecem riziku od odgodene endotelizacije krv-
ne zile i imaju veci rizik tromboze stenta.™

Pretklinicke studije pokazale su da metformin ograni¢ava is-
hemiju miokarda i djeluje na reperfuziju, neovisno o svom
utjecaju na razinu glukoze. Ovaj kardioprotektivni u¢inak je
posredovan aktivacijom RISK (eng. Reperfusion Injury Sal-
vage Kinase) metabolickog puta i povecanim stvaranjem
adenozina.14 Primjena metformina potencijalno moze po-
boljsati ishod kardiovaskularnog dogadaja ¢ak i u pacijena-
ta koji nemaju DM." Studija na animalnom modelu ($takori-
ma) koji su kroni¢no dobivali 300 mg metformina dnevno
pokazala je da primjena metformina pojac¢ava otpornost
miokarda na ishemijsku ozljedu, mehanizmom neovisnim o
smanjenju glukoze. To pokazuje pozitivan efekt metformina
na strukturu mitohondrija koji je posredovan aktivacijom
AMPK (eng. AdenosinMonoPhosphate-activated protein ki-
nase) metabolickog puta.” Nalazi studija koji upucuju da
metformin ograni¢ava veli¢inu infarkta miokarda, sugeriraju
da pacijenti koji pate od ishemije miokarda mogu imati ko-
risti od primjene metformina, ¢ak iako nemaju DM.™

Pioglitazonska kontroverza

Inzulinska rezistencija je temeljni patogenetski poremecaj u
DM tipa 2. Pobolj$anje inzulinske osjetljivosti moze se po-
sti¢i primjenom lijekova koji imaju utjecaj na genetske meh-
anizme. To su tiazolidindioni (glitazoni)-PPAR-gamma ligan-
di, na nasem trzistu pioglitazon. Glitazoni su aktivatori nuk-
learnoga transkripcijskog ¢imbenika (eng. peroxysome pro-
liferator-activated receptor gamma, PPAR-gamma) koji reg-
uliraju transkripciju inzulin odgovornih gena uklju¢enih u
kontrolu stvaranja nosaca utilizacije glukoze te metabolizma
masti. Radi svog mehanizma djelovanja, jedna od najznaca-
jnijih nuspojava pri primjeni glitazona je porast tjelesne te-
zZine. Dijelom je to posljedica zadrzavanja tekucine, $to mo-
Ze imati utjecaja na eventualno zatajivanje sréane funkcije.®
Kontraindikacije za primjenu pioglitazona su kongestivno
zatajivanje sr¢ane funkcije bilo kojeg stupnja (NYHA [-1V),
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Effects of metformin on myocardial ischemia

Metformin, a drug from the group of biguanides is today con-
sidered to be the basis of pharmacological treatment of type
2 DM. Therefore, it is to be administered immediately after
the discovery of the disease accompanied by the changes in
the life style and diet as recommended by the Croatian and
all international guidelines for the treatment of type 2 DM.*

In patients treated with metformin, already after six months’
treatment, it was observed a significantly reduced number of
DM macrovascular complications, such as coronary inci-
dents, strokes or deaths associated with DM." Like any me-
dicine, metformin has contraindications. It should not be ad-
ministered to patients with creatinine clearance less than 60
ml/min, with severe liver failure, in alcoholics, patients with
pancreatitis and all hypoxic conditions involving heart failu-
re, respiratory failure and severe peripheral vascular disea-
se (gangrene).

Potential adverse effect of metformin on endothelial recove-
ry after placement of drug eluting stents after the coronary
intervention is described in the article by Habib et al. It was
observed that metformin and mTOR (mammalian target of
rapamycin) inhibitors (sirolimus) used in drug eluting stents
have adverse molecular effects. It affects the endothelial re-
covery after coronary intervention S6K (ribosomal S6 kina-
se) dependent mechanism. Patients who take metformin
and have the mTOR inhibitor drug-eluting stent are poten-
tially at a higher risk of delayed endothelialization of the
blood vessel and are at a higher risk for stent thrombosis."
Preclinical studies have shown that metformin inhibits myo-
cardial ischemia and has effects on reperfusion, regardless
of its effect on the blood glucose level. This cardioprotective
effect is mediated by activation of RISK (Reperfusion Injury
Salvage Kinase) metabolic pathway and increased forma-
tion of adenosine.™ The administration of metformin can po-
tentially improve the outcome of cardiovascular events,
even in patients without DM." The study on the animal mo-
del (rats) who were chronically receiving 300mg of metfor-
min a day showed that the administration of metformin en-
hanced the resistance to myocardial ischemic injury by a
mechanism independent of the glucose reduction. This
shows the positive effect of metformin on the structure of the
mitochondria, which is mediated by the activation of AMPK
(AdenosinMonoPhosphate-activated protein kinase) of me-
tabolic pathway.” The study results indicating that metfor-
min limits the size of myocardial infarction, suggest that the
patients suffering from myocardial ischemia can benefit from
the administration of metformin, even if they have no DM.™

Pioglitazone controversy

Insulin resistance is the underlying pathogenetic disorder in
DM type 2. The improvement of insulin sensitivity can be
achieved by using drugs that have an impact on the genetic
mechanisms. These are the thiazolidinediones (glitazones)-
PPAR-gamma ligands, known as pioglitazone on our mar-
ket. Glitazones are activators of nuclear transcription factor
(peroxysome proliferator-activated receptor gamma, PPAR-
gamma) that regulate the transcription of genes responsible
for insulin involved in the control of formation of glucose uti-
lization carrier and fat metabolism. Due to its mechanism of
action, one of the most significant side effects in the use of
glitazones is the weight gain. This is partly a consequence
of fluid retention, which can have an impact on a potential
heart failure.® The contraindications to the use of pioglitazo-
ne are congestive heart failure of any degree (NYHA class
I-IV), liver disease, creatinine clearance <4mil/min, pregnant
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bolest jetre, klirens kreatinina <4 ml/min, trudnice i dojilje,
dijabeticka ketoacidoza, karcinom mokracnog mjehura akti-
van ili u anamnezi, hematurija.’

U literaturi se navode i mnogobrojni povoljni plejotropni
ucinci primjene pioglitazona, poput povoljanog utjecaja na
disfunkciju epitela, snizenje arterijskog tlaka, korekcija me-
tabolizma lipida, sniZzenje razine inflamatornih citokina i pro-
trombotskih ¢imbenika.” | u usporedbi sa metforminom pio-
glitazon ve¢ nakon 16 tjedana primjene pokazuje vece sni-
zenje razine CRP-a, kao i ostalih markera upale, ¢imbenika
trombogeneze i oksidativnog stresa.”

Posljedi¢no ovim antiaterogenim uc¢incima pioglitazon redu-
cira stope smrtnosti, infarkt miokarda, mozdanog udara.”
Ovo je narogito vazno istaknuti radi usporedbe s rosiglita-
zonom, lijekom iz iste skupine koji je radi povecanog rizika
od zatajivanja srca, infarkta miokarda i ukupne smrtnosti pri-
je nekoliko godina povucen iz uporabe.” Metaanaliza kar-
diovaskularnih ucinka jasno razdvaja negativan ucinak rosi-
glitazona na kardiovaskularne dogadaje u odnosu na piogli-
tazon koji ne pokazuije takav u¢inak."

Repaglinid

Repaglinid je trenutno jedini preparat iz skupine analoga
sulfonil uree dostupan na hrvatskom trzistu. Moze se primi-
jenjivati uz obrok kao monoterapija ili u dvojnoj terapiji uz
inhibitore alfa glukozidaze, DPP 4 inhibitore, tiazolidindione
i GLP 1 analoge.® Medutim, pri istodobnoj primjeni metformi-
na, nije moguce jamciti da lije¢enje nece uzrokovati poveca-
nje kardiovaskularnog rizika, narocito u pacijenata oboljelih
od koronarne bolesti srca.’

Studija Schramm | sur objavljena je prije 2 godine i pratila je
vise od 107.000 oboljelih od DM tipa 2 kroz 9 godina. Pret-
hodni infarkt miokarda imalo je 9.607 pacijenata uklju¢enih
u tu studiju. U usporedbi s metforminom primjena starijih
sulfonil urea (glibenklamida, glipizida i tolbutamida) bila je
povezana s pove¢anom smrtnoscu u pacijenata s i bez pret-
hodnog infarkta miokarda. Uporaba repaglinida i gliklazida u
odnosu na metformin nije bila povezana sa vecom smrt-
noscéu.”

Takoder, studija provedena u Danskoj na 96 mrSavih pacije-
nata s DM tipa 2 koja je proucavala razinu biljega upale
(¢imbenik nekroze tumora alfa, plazminogen activator inhi-
bitor 1 antigen, tkivni plazminogen activator antigen, ¢imbe-
nik von Willebrand, topiva unutarstani¢na adhezijska mole-
kula, topivi E-selektin) u pacijenata na metforminu, odnosno
repaglinidu pronasla je veci pad upalnih parametara odgo-
vornih za disfunkciju endotela u pacijenata lije¢enih met-
forminom, u odnosu na pacijente lije¢ene repaglinidom.”

Radi ovakvih dvojbenih misljenja o kardiovaskularnim u¢in-
cima repaglinida, indikacije za primjenu ovih lijekova mora-
ju biti postavijene prema strozim kriterijima, posebno kod
novootkrivenih bolesnika s DM tipa 2 te bolesnika s poz-
natom koronarnom bolesti srca.’

Blokatori dipeptidil peptidaze 4 (DPP 4
inhibitori)

Mogucénoscu povecanija razine inkretinskin hormona u cirku-
laciji s ciliem smanjenja glukoze u krvi otvara se novo po-
glavlje u lije¢enju DM tipa 2. U tu svrhu koriste se GLP 1

analozi i DPP 4 inhibitori. Inhibitori DPP 4 registrirani u Hr-
vatskoj su sitagliptin, vildagliptin i linagliptin.
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and breasting women, diabetic ketoacidosis, bladder cancer
being active or a history of bladder cancer, hematuria.’

The literature suggests many favorable pleiotropic effects of
administration of pioglitazone such as a favorable effect on
epithelial dysfunction, lowering of blood pressure, correction
of lipid metabolism, lowering of the level of inflammatory cy-
tokines and protrombotic factors.” Compared with metfor-
min, already after 16 weeks of administration, pioglitazone
showed a greater reduction in the level of CRP, and other
inflammation markers, thrombogenecity factors and oxida-
tive stress.™

Consequently, due to these antiatherogenic effects, pioglita-
zone reduces mortality, myocardial infarction and stroke."
This is particularly worth noting for the comparison with ro-
siglitazone, the drug from the same group that was with-
drawn from the market a few years ago due to an increased
risk of heart failure, myocardial infarction and total mortali-
ty."” Meta-analysis of cardiovascular effects clearly indicates
the negative effect of rosiglitazone on cardiovascular events
compared to pioglitazone, which does not have such an ef-
fect.”

Repaglinide

Repaglinide is currently the only agent from the group of
analogs of sulfonylurea available in the Croatian market. It
can be administered with a meal as a monotherapy or as a
dual therapy with alpha-glucosidase inhibitors, DPP 4 inhi-
bitors, thiazolidinediones and GLP 1 analogs.® However, in
concomitant administration of metformin, there is no gua-
rantee that the treatment will not cause an increased cardio-
vascular risk, especially in patients with coronary heart dis-
ease.’

The study by Schramm et al was published 2 years ago and
it followed up more than 107,000 patients with DM type 2
throughout a period of 9 years. 9,607 of patients involved in
this study had a history of myocardial infarction. Compared
to metformin, the administration of some older sulfonylureas
(glibenclamide, glipizide and tolbutamide) was associated
with increased mortality in patients with and without history
of myocardial infarction. The administration of repaglinide
and gliclazide compared to metformin was not associated
with higher mortality rate.”

Also, a study conducted in Denmark on 96 lean patients
with type 2 DM, which studied the level of inflammation mar-
kers (tumor necrosis factor alpha, plasminogen activator in-
hibitor 1 antigen, tissue plasminogen activator antigen, von
Willebrand factor, soluble intracellular adhesion molecule,
soluble E- selectin) in patients taking metformin or repagli-
nide found a higher decline in inflammatory parameters res-
ponsible for endothelial dysfunction in patients treated with
metformin compared to patients treated with repaglinide.”

As a result of such controversial opinions on cardiovascular
effects of repaglinide, the indications for the administration
of these drugs must be set according to strict criteria, parti-
cularly in newly diagnosed patients with type 2 DM and pa-
tients with known coronary heart disease.’

Dipeptidyl peptidase 4 inhibitors (DPP 4
inhibitors)

The possibility to increase the level of incretin hormones in
the circulation in order to reduce blood glucose opens up a
new chapter in the treatment of type 2 DM. For this purpose,
we use the GLP 1 analogs and DPP 4 inhibitors. DPP 4
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Table 1. Doses, contraindications and possible cardiovascular effects of the oral drugs for the treatment of type 2 diabetes
mellitus. Beside above listed contraindications, all of the mentioned drugs should not be used in the treatment of diabetic

ketoacidosis and during pregnancy and breast-feeding.

Doses Contraindications Possible cardiovascular effects
_ _ Enhances resistance to myocardial
_ Severe renal, cardiac, respiratory ischemic injury. Concomitant use with
Metformin 0,5-3g/daily failure and liver disfunction, mTOR inhibitors probably slows recovery
alcoholism, pancreatitis, gangrene of endothelium after coronary
intervention
) . Favorable effect on epithelial
. Heart failure of any grade, kidney dysfunction, decreases blood pressure,
Pioglitazone 15-30mg/daily and liver disfunction, bladder cancer, | decreases markers of inflammation and
hematuria oxidative stress.
Concomitant use of metformin probably
. , , ) increases cardiovascular risk in patients
Repaglinide 1,5-16 mg/daily | End stage renal disease, concomi- with coronary artery disease. Smaller

tant use of gemfibrozil

decrease of inflammatory parameters
responsible for the dysfunction of the
epithelium compared with metformin.

Gliclazide
30-120 mg/daily
miconazole

Gliclazide: severe liver and kidneys
disfunction, concomitant use of

The combination of metformin and
glibenclamide increases the risk of

Sulfonyl ureas: | Glimepiride Glimepiride: severe renal and liver cardiovascular events more than
: g::fr:g;li‘:i%e 1-6mg/daily disfunction metformin in combination with other
» gliquvidone | Gliquvidone Gliquvidone: pancreatic surgery, sulphonylureas.
¢ gliben- 15-120 mg/daily | severe infections, severe liver failure, The ambi .
- : : : ; guous effect on the risk of
clamide acute intemittent hepatic porphyria death and heart failure is mediated by
Glibenclamide | Glibenclamide: pancreatic surgery, glc.)clkln% p?]tassmm ALP chaf?nels.
1,25-14 mg/daily | severe renal, hepatic, adrenocortical, | Gliclazide has antioxidant effect.
thyroid and pituitary disfunction
Sitagliptin Sitagliptin: pancreatitis, dose
100 mg/daily adjustment in the case of liver or ) , ,
DPP 4 kidney damage Reducing the risk of cardiovascular
inhibitors: events-class effect.Vildagliptin and
* sitagliptin Vildagliptin Vildagliptin: heart failure NYHA llI-Iv, | sitagliptin enhances cardiac function by
e vildagliptin | 100 mg/daily liver disfunction, careful use in the preventing cardial mitochondrial
* linagliptin case of severe renal failure disfunction. Stabilization of variability of
heart frequency.
Linagliptin Linagliptin: pancreatitis
5mg/daily

Pored svoje uloge u snizavanju glukoze, linagliptin je u ziv-
otinjskim modelima pokazao sposobnost smanjenja podru¢-
ja miokarda zahvacenog infarktom.” Takoder, u usporedbi s
glimepiridom (sulfonilureom) u pacijenata lije¢enih linaglipti-
nom zabiljeZen je zna¢ajno maniji relativni rizik od kardiova-
skularmih dogadaja, posebno mozdanog udara, neovisno o
¢injenici da linagliptin uzrokuje manje hipoglikemija od sulfo-
niluree.”® Meta analiza koja je uklju¢ivala 8 studija u trajanju
viSe od 12 tjedana analizirala je kardiovaskularnu smrtnost
(fatalni infarkt miokarda, fatalni mozdani udar), nefatalni moz-
dani udar, nefatalni infarkt miokarda, nestabilnu anginu pek-
toris. Stupan; rizika za ove primarne dogadaje bio je znacaj-
no nizi uz primjenu linagliptina u usporedbi s placebom i gli-
mepiridom.”® Ove analize pokazuju da primjena linagliptina
ne povecava kardiovaskularne rizike, ve¢ vjerojatno polucu-
je kardiovaskularne dobrobiti u pacijenata s DM tipa 2.
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inhibitors registered in Croatia are sitagliptin, vildagliptin and
linagliptin.

In addition to its role in lowering glucose, linagliptin tested on
animal models proved to be able to reduce the areas of the
affected myocardial infarction.? Also, compared to glimepiri-
de (sulphonylurea), the patients treated with linagliptin had a
significantly lower relative risk of cardiovascular events, par-
ticularly stroke, regardless of the fact that linagliptin causes
hypoglycemia less than sulfonylureas.”® A meta-analysis that
involved 8 studies lasting more than 12 weeks analyzed car-
diovascular mortality (fatal myocardial infarction, fatal stro-
ke), nonfatal stroke, nonfatal myocardial infarction, unstable
angina pectoris. The degree of risk of these primary events
was significantly lower with the use of linagliptin compared
with placebo and glimepiride.”® These analyses show that
the administration of linagliptin does not increase cardiovas-
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Sli¢an kardioprotektivan ucinak sitagliptina pokazan je i u iz-
raelskoj studiji iz 2013. godine. Pacijenti sa tipom 2 DM koji
su prije velikog kardiovaskularnog dogadaja dobivali sita-
gliptin imali su zna¢ajno manje hospitalnih komplikacija (po-
stinfarktna angina, ponovni infarkt miokarda, edem pluéa,
infekcije, zatajenje bubrega) u usporedbi s pacijentima lije-
¢enima samo metforminom ili drugim oralnim hipoglikemi-
zantnim sredstvima.* Zaklju¢ak da primjena sitagliptina ne
povecava kardiovaskularne rizike donosi i analiza 25 rando-
miziranih klini¢kih istrazivanja.”® Stovise u zivotinjskim mo-
delima je pokazano da i vildagliptin, kao i sitagliptin, imaju
podjednaki kardiovaskularni zastitni u¢inak.”® Stakori hranje-
ni prehranom s visokim udjelom masti, s visokim indeksom
tielesne mase, razinom inzulina u plazmi, povisenim para-
metrima oksidativnog stresa i dislipidemijom dobivali su vil-
dagliptin i sitagliptin. Osim pobolj$anja navedenih metaboli¢-
kih parametara zabiljeZeno je i poboljSanje sr¢ane funkcije,
prevenirana je kardijalna mitohondrijalna disfunkcija te sta-
bilizirana varijabilnost sréane frekvencije.”

Zakljuéak

Mnostvo oralnih lijekova za lije¢enje DM tipa 2 pokazuje da
se u lije¢enju ove bolesti iskoristava svaki novi, dostupni i
prepoznati patofizioloski mehanizam. Ovo mnostvo moleku-
la svakako osim na razinu glikemije, moze imati izravni uci-
nak na sréanozilni sustav ili u¢inak na ¢imbenike rizika. Op-
cenito, kontroverze i dvojbe o sréanozilnoj sigurnosti su ve-
Ce za starije lijekove za oralno lije¢enje DM tipa 2, posebno
iz skupine sulfonil uree. Sulfonil uree iz starije skupine (gli-
benklamid) bi trebalo izbjegavati, naro¢ito u kombinciji s
metforminom, jer se ¢ini da su njihovom uporabom kardio-
vaskularni rizici u porastu. Dosadas$nja istrazivanja pokazu-
ju da je pioglitazon siguran lijek, ali klinickim pregledom tre-
ba detektirati pacijente na koja bi se mogla odnositi gore na-
vedena ograni¢enja upotrebe. Repaglinid je takoder siguran
lijek, iako u pacijenata sa koronarnom bolesti srca ostaju
dvojbe o sigurnosti koje bi trebalo razjasniti daljnjim istrazi-
vanjima. Studije koje ukazuju na povoljne u¢inke na metabo-
licke parametre i endotelnu funkciju ¢ine novije lijekove iz
skupine DPP 4 inhibitora atraktivnijim za propisivanje paci-
jentima s istodobnom kardiovaskularnom problematikom.
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