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SAZETAK: Fiksna kombinacija telmisartana i hidrokloro-
tiazida predstavlja jo$ jednu suvremenu mogucnost ucin-
kovitog lijecenja arterijske hipertenzije. To je kombinaci-
ja antagonista receptora angiotenzina Il, telmisartana i ti-
jazidskog diuretika, hidroklorotiazida. Telmisartan sma-
njuje kardiovaskularni rizik ne samo smanjenjem vrijed-
nosti arterijskog tlaka (AT), nego i smanjenjem drugih
metabolickih parametara koji imaju pozitivan ucinak na
sréanozilne bolesti, primjerice selektivna modulacija
PPAR-y. Hidroklorotiazid ima ucinak na renalne tubu-
larne mehanizme reapsorpcije elektrolita, izravno pove-
cavajuci ekskreciju natrija i klorida u priblizno jednakim
kolicinama. Razlicite kombinacije telmisartana i hidroklo-
rotiazida (40/12,5; 80/12,5 i 80/25 mg) se primjenjuju u
lije¢enju arterijske hipertenzije odraslih osoba ¢iji AT nije
dobro kontroliran uz primjenu samog telmisartana ili kod
bolesnika koji su prethodno stabilizirani telmisartanom i
hidroklorotiazidom davanim zasebno.
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Fiksna kombinacija telmisartana i hidroklorotiazida pred-
stavlja jo$ jednu suvremenu moguénost ucinkovitog lije¢enja
arterijske hipertenzije." To je kombinacija antagonista recep-
tora angiotenzina I, telmisartana i tijazidskog diuretika, hi-
droklorotiazida. Obje tvari pomazu u kontroli povienog ar-
terijskog tlaka (AT).

Telmisartan pripada skupini lijekova koji se nazivaju antago-
nisti receptora angiotenzina Il. Angiotenzin Il je tvar koja se
proizvodi u organizmu, a dovodi do suzavanja krvnih zila i
na taj nacin povisenja AT. Telmisartan blokira u¢inak angio-
tenzina Il tako §to opusta krvne Zile i snizava AT. Hidroklor-
tiazid pripada skupini lijekova koji se nazivaju tijazidski diu-
retici koji uzrokuju povecano izlu€ivanje urina, $to takoder
dovodi do snizavanja AT.

Kombinacija ovih sastojaka ima aditivni antihipertenzivni
ucinak koji snizava AT u vecoj mjeri nego $to to ¢ini svaka
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SUMMARY: Fixed-dose combination of telmisartan and
hydrochlorothiazide is another contemporary option of
effective treatment of hypertension. It is a combination of
an angiotensin Il receptor blocker, telmisartan and thiazi-
de diuretic, hydrochlorothiazide. Telmisartan reduces car-
diovascular risk not only by reducing blood pressure (BP),
but also by reducing other metabolic parameters that ha-
ve a positive effect on cardiovascular diseases, especial-
ly selective modulation of PPAR-y. Hydrochlorothiazide
has an effect on the renal tubular mechanisms of elec-
trolyte reabsorption, directly increasing excretion of sodi-
um and chloride in approximately equal amounts. Diffe-
rent combinations of telmisartan and hydrochlorothiazide
(40/12,5; 80/12,5 and 80/25 mg) are used in the treat-
ment of hypertension in adults whose BP is not well con-
trolled by using telmisartan alone or in patients who have
been previously stabilized by telmisartan and hydrochlo-
rothiazide administered separately.
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Fixed-dose combination of telmisartan and hydrochloro-
thiazide is another contemporary option of effective treat-
ment of hypertension.' It is a combination of an angiotensin
Il receptor blocker, telmisartan and thiazide diuretic, hydro-
chlorothiazide. The both substances help to control high
blood pressure (BP).

Telmisartan belongs to a group of angiotensin Il receptor
blockers. Angiotensin Il is a substance produced in the bo-
dy, leading to the narrowing of the blood vessels, thereby
elevating BP. Telmisartan blocks the effect of angiotensin I
so that it relaxes blood vessels and lowers BP. Hydrochloro-
thiazide belongs to a group of thiazide diuretics, which cau-
se increased urine output, which also leads to lowering BP.

The combination of these ingredients has an additive antihy-
pertensive effect, which lowers BP to a greater extent than
what every component does separately. Dosing once a day
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od komponenti zasebno. Doziranje jedanput dnevno dovodi
do ucinkovitog i ujednacenog snizenja AT u rasponu terapij-
skih doza.

Telmisartan je dugotrajno oralno ucinkovit i specifi¢an jaki
antagonist receptora angiotenzina Il (AT1) pri ¢emu ne po-
kazuje parcijalnu agonisti¢ku aktivnost na AT receptore. On
ne pokazuije niti afinitet za druge receptore, ukljucujuéi AT2
i druge manije karakteristicne AT receptore. Vrijednosti aldo-
sterona u plazmi se smanjuju uzimanjem telmisartana. Tel-
misartan ne inhibira renin u ljudskoj plazmi niti blokira ion-
ske kanale. Takoder on ne inhibira enzim koji pretvara an-
giotenzin (kininaza ll), pa ne dolazi do degradiranja bradi-
kinina i sukladno tome nema pojac¢avanja nuspojava posre-
dovanih bradikininom. U¢estalost suhog kaslja je znatno ni-
7a kod bolesnika lijecenih telmisartanom nego kod onih koji-
ma su davani inhibitori angiotenzin konvertiraju¢eg enzima,
sukladno rezultatima klini¢kih ispitivanja koja izravno uspo-
reduju ova dva antihipertenzivna lije¢enja.>*

Doza od 80 mg telmisartana primjenjena u zdravih pojedi-
naca gotovo u potpunosti inhibira povidenje AT uzrokovano
angiotenzinom IlI. Inhibitorski u¢inak se odrzava tijekom 24
sata i moze se objektivizirati i do 48 sati. Nakon prve doze
telmisartana, antihipertenzivna aktivnost postupno postaje
vidljiva unutar 3 sata. Maksimalno smanjenje AT se opce-
nito postize za 4-8 tjedana nakon pocetka lijecenja te se
odrZava tijekom dugotrajnog lije¢enja. Antihipertenzivni uci-
nak zadrzava se neprekidno tijekom 24 sata nakon dozira-
nja te ukljucuje posljednja 4 sata prije sljedece doze, kao $to
je pokazano kontinuiranim mjerenjima AT.

Kod bolesnika s hipertenzijom telmisartan snizava sistolicki
i dijastolicki AT bez utjecaja na sréanu frekvenciju. Antihi-
pertenzivna djelotvornost telmisartana usporediva je s djelo-
tvorno$cu antihipertenziva koji spadaju u druge skupine pri-
mjerice s amlodipinom (blokator kalcijskih kanala), ateno-
lolom (blokator beta-receptora), enalaprilom (ACE inhibitor)
ili hidroklorotiazidom (tijazidski diuretik).* Nakon naglog pre-
kida lije¢enja telmisartanom AT se postupno vraca na vrijed-
nosti prije lije¢enja tijekom perioda od nekoliko dana, bez
objektivizacije tzv. naglog povratnog fenomena visokog AT.
U klinickoj studiji ONTARGET dokazano je da je telmisartan
jednako ucinkovit kao i ramipril u smanjenju kardiovaskular-
nih dogadaja kod razli¢itih skupina riziénih krvozilnih boles-
nika, uz bolju podnosljivost.®

Telmisartan smanjuje kardiovaskularni rizik ne samo sma-
njenjem vrijednosti AT, nego i smanjenjem drugih metabo-
lickih parametara koji imaju pozitivan u¢inak na sréanozilne
bolesti, primjerice selektivhu modulaciju PPAR-y. To podra-
zumijeva sposobnost aktivacije ovog intracelularnog recep-
tora koji je glavni regulator metabolizma lipida i ugljikohidra-
ta odnosno regulator diferencijacije masnih stanica $to ga
¢ini jedinstvenim unutar skupine ARB. Aktivatori PPAR-y
imaju antiinflamacijske, antioksidativne i antiproliferatorne
ucinke na vaskularne stanice. To uzrokuje boljitak u¢inka na
metabolizam glukoze i lipida, §to je posebice korisno kod
bolesnika s arterijskom hipertenzijom i/ili metabolickim sin-
dromom odnosno u procesu smanjenja rizika od ateroskle-
roze.® Telmisartan je jedini ARB s indikacijom smanjenja ri-
zika od krvozZilnih dogadaja.

Hidroklorotiazid je tijazidski diuretik. Tijazidi imaju u¢inak na
renalne tubularne mehanizme reapsorpcije elektrolita, iz-
ravno povecavajuci ekskreciju natrija i klorida u priblizno jed-
nakim koli¢inama. Diuretsko djelovanje hidroklorotiazida re-
ducira volumen plazme, povecava aktivnost renina u plazmi,
povecava sekreciju aldosterona s posljedicnim povecanjem
gubitka kalija i bikarbonata urinom te smanjenjem kalija u
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leads to an efficient and uniform BP reduction in the thera-
peutic dose range.

Telmisartan is a long-term orally efficient and specific potent
antagonist of the angiotensin Il receptor (AT1) where it does
not show partial agonist activity on the AT receptors. It
shows no affinity for other receptors, including AT2 and
other less characterized AT receptors. Aldosterone levels in
plasma are reduced by taking telmisartan. Telmisartan nei-
ther inhibits renin in human plasma nor does it block ion
channels. Also it does not inhibit angiotensin converting en-
zyme (kininase 1), so no degradation of bradykinin is cau-
sed, and accordingly there is no enhancement of side ef-
fects mediated by bradykinin. The incidence of dry cough
was significantly lower in patients treated with telmisartan
than in those who were administered angiotensin converting
enzyme according to the results of clinical trials that directly
compare these two antihypertensive treatment methods.>®

Dose of 80 mg of telmisartan administered to healthy volun-
teers almost completely inhibit BP elevation caused by an-
giotensin Il. The inhibitory effect is maintained during 24
hours and can be objectified up to 48 hours. After the first
dose of telmisartan, the antihypertensive activity gradually
becomes evident within 3 hours. The maximum reduction of
BP is generally achieved in 4-8 weeks after the start of treat-
ment and is maintained during long-term treatment. The an-
tinypertensive effect persists constantly over 24 hours after
dosing and includes the last 4 hours before the next dose,
as shown by continuous measurements of BP.

Telmisartan reduces systolic and diastolic BP in patients
with hypertension without affecting the heart rate. Antihyper-
tensive efficacy of telmisartan is comparable to the efficacy
of antihypertensive agents that belong to some other groups
for instance with amlodipine (calcium channel blocker), ate-
nolol (beta-receptor blocker), enalapril (ACE inhibitor) or hy-
drochlorothiazide (thiazide diuretic).* Following abrupt ces-
sation of the treatment with telmisartan, BP gradually returns
to the pre-treatment values over a period of several days,
without the objectification of the so-called rapid return of the
phenomenon of high BP. The clinical study ONTARGET de-
monstrated that telmisartan is as efficient as ramipril in re-
ducing cardiovascular events in different groups of high-risk
cardiovascular patients with better tolerability.’

Telmisartan reduces cardiovascular risk not only by redu-
cing blood pressure (BP), but also by reducing other meta-
bolic parameters that have a positive effect on cardiovascu-
lar diseases, especially selective modulation of PPAR-y.
This implies the ability of activation of this intracellular re-
ceptor which is a major regulator of lipid and carbohydrate
metabolism, that is, the regulator of differentiation of fat cells
which makes it unique within the ARB group. Activators of
PPAR-y have antiinflammatory, antioxidant and antiprolife-
rative effects on vascular cells. This causes the benefit of ef-
fect on glucose and lipid metabolism, which is especially
useful in patients with arterial hypertension and/or metabol-
ic syndrome or in the process of reducing the risk of athero-
sclerosis.® Telmisartan is the only ARB with an indication of
reducing the risk of cardiovascular events.

Hydrochlorothiazide is a thiazide diuretic. Hydrochlorothiazi-
de drugs have an effect on the renal tubular mechanisms of
electrolyte reabsorption, directly increasing excretion of so-
dium and chloride in approximately equal amounts. Diuretic
action of hydrochlorothiazide reduces plasma volume, in-
creases the renin activity in plasma, increases aldosterone
secretion with consequential increase in the loss of potas-
sium and bicarbonate in urine and decrease in potassium in
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serumu. Pretpostavlja se da putem blokade sustava renin-
angiotenzin-aldosteron istodobna primjena telmisartana ima
tendenciju ponistavanja gubitka kalija povezanog s tijazid-
nim diureticima. Uz hidroklorotiazid pocetak diureze javlja
se za oko 2 sata, a vréni u¢inak pojavljuje se nakon otprilike
4 sata, dok se djelovanje zadrzava oko 6-12 sati. Epidemio-
loske studije pokazale su da dugotrajno lije¢enje hidrokloro-
tiazidom reducira rizik od kardiovaskularne smrtnosti i mor-
biditeta.

serum. The presumption is that by the renin-angiotensin-
aldosterone blocking, the concomitant use of telmisartan
has a tendency to annul the potassium loss associated with
the thiazide diuretics. With hydrochlorothiazide, the onset of
diuresis occurs in about 2 hours, and the peak effect occurs
after approximately 4 hours, while the action persists for ap-
proximately 6-12 hours. Epidemiological studies have
shown that long-term treatment by hydrochlorothiazide re-
duces the risk of cardiovascular mortality and morbidity.

Telmisartan

Telmisartan 40mg  40mg+HCTZ 125 mg Telmisartan 80mg] 80mg+HCTZ 12.5 mg
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Telmisartan 80 mg/12.5 mg HCTZ: Significant decrease DBP than telmisartan 80 mg monotherapy

Telmisartan 40 mg/12.5 mg HCTZ: Significant decrease DBP than telmisartan 40 mg monotherapy

Figure 1. Combination of telmisartan/hydrochlorothiazide gives the better antihypertensive effect than monotherapy.

Kombinacija telmisartana i hidroklorotiazida (40/12,5;
80/12,5 i 80/25mg) se primjenjuje u lije¢enju esencijalne
hipertenzije) kod odraslih osoba ¢iji AT nije dobro kontroliran
uz primjenu samog telmisartana ili kod bolesnika koji su
prethodno stabilizirani telmisartanom i hidroklorotiazidom
davanim zasebno.”

Nakon intravenske i peroralne primjene 14C oznacenog tel-
misartana vecina primijenjene doze (>97 %) eliminira se fe-
cesom putem bilijarne ekskrecije. Samo su minorne koli¢ine
pronadene u urinu. Ukupni plazmatski klirens telmisartana
nakon peroralne primjene je >1.500 ml/min. Poluvrijeme eli-
minacije je >20 sati. Hidroklorotiazid se izluéuje gotovo u
potpunosti u nepromijenjenom obliku putem urina. Oko 60%
oralne doze se eliminira unutar 48 sati. Renalni klirens je
oko 250-300 ml/min. Poluvrijeme eliminacije hidrokloro-
tiazida je 10-15 sati. Koncentracije telmisartana u plazmi su
opcenito 2-3 puta vece kod Zena nego kod muskaraca. Me-
dutim, u klinickim ispitivanjima nisu pronadena znac¢ajna po-
vecanja u odgovoru AT ili incidenciji ortostatske hipotenzije
kod zena.? Nije potrebno prilagodavanje doze. Postojao je
trend prema vecim koncetracijama hidroklorotiazida u plaz-
mi kod Zena nego kod muskaraca $to se ne smatra klini¢ki
znacajnim.

U dvostruko-slijepom kontroliranom klinickom ispitivanju
(djelotvornost ocjenjivana na n = 687 bolesnika) kod osoba
koje nisu reagirale na kombinaciju 80 mg / 12,5 mg, poka-
zao se inkrementalni u¢inak snizavanja AT kombinacije 80
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Different combinations of telmisartan and hydrochlorothia-
zide (40/12.5; 80/12.5 and 80/25 mg) are used in the treat-
ment of essential hypertension) in adults whose BP is not
well controlled by using telmisartan alone or in patients who
have been previously stabilized by telmisartan and hydro-
chlorothiazide administered separately.’

After intravenous or oral administration of 14C labeled tel-
misartan most of the administered dose (>97%) is eliminat-
ed by the faeces by biliary excretion. Only minor amounts
were found in urine. Total plasma clearance of telmisartan
after oral administration is >1,500 ml/min. Elimination half-
life is >20 hours. Hydrochlorothiazide is excreted almost
entirely in unchanged form in the urine. About 60% of the
oral dose is eliminated within 48 hours. Renal clearance is
about 250-300 ml/min. Elimination half-life of hydro-
chlorothiazide is 10-15 hours. The concentrations of telmi-
sartan in plasma are generally 2-3 times higher in women
than in men. However, clinical studies have not found signi-
ficant increases in response to BP or the incidence of ortho-
static hypotension in women.® No dosage adjustment is ne-
cessary. There was a trend toward higher concentrations of
hydrochlorothiazide in plasma in women than in men, which
is not considered clinically significant.

Double-blind controlled clinical trial (efficacy was evaluated
on n = 687 patients) in persons who have not responded to
the 80/12.5 mg combination, showed the incremental effect
of lowering BP by 80/25 mg combination compared to con-
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mg / 25 mg u odnosu na stalno lijeenje s kombinacijom 80
mg /12,5 mg, u vrijednosti 2,7/1,6 mmHg (SKT/DKT) (razli-
ka u prilagodenim prosjecnim promjenama u odnosu na po-
¢etnu vrijednost). U ispitivanju pracenja, s kombinacijom 80
mg /25 mg, AT se nastavio snizavati (to je rezultiralo ukup-
nim smanjenjem od 11,5/9,9 mmHg (SKT/DKT).®

Telmisartan i kombinacija telmisartan/hidroklorotiazid imaju
niski potencijal za interakcije s drugim lijekovima. Telmisar-
tran se ne metabolizira putem citokromskog P 450 sustava,
dok se hidroklorotiazid poglavito ne metabolizira i gotovo u
potpunosti se izlucuje putem bubrega u obliku nepromijen-
jene tvari.®

U kona¢nici mozemo kazati da na hrvatsko trziste u portfelju
Krke dolazi jos jedna dobra nova vijest, spomenuta kombi-
nacija telmisartana i hidroklorotiazida, pod nazivom Tolucom-
bi®ito u tri doze u rasponu od 40/12,5 mg, preko 80/12,5 mg
do 80/25 mg od kojih se moze oc&ekivati ucinkovito lijecenje
arterijske hipertenzije.
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