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Şebnem SIDIKA GÜVEN 1

Arteriyel Hipertansiyonda Diğer Medikal Tedavi 
Seçenekleri

TIYAZID VE TIYAZID BENZERI 
DIÜRETIKLER

Tiyazid diüretiklerin esas etki yeri distal kıvrımlı 
tübül olmakla birlikte (1-5), proksimal tübül ve 
kortikal toplayıcı tübülde de zayıf etkisi bulun-
maktadır (6-8). Distal kıvrımlı tübülde apikal yü-
zeyde bulunan, SLC12A3 geni tarafından kodla-
nan Na-Cl kotransporteri, sodyum taşınmasının 
önemli bir kısmından sorumludur (1,3,9). Tiya-
zidler, bu transportu bozarak sodyum geri emi-
limini inhibe ederler (10-12). Ayrıca tiyazidler, 
hipovolemi durumunda, toplayıcı kanal boyun-
ca sodyum bağımlı Cl-HCO3 pompasını inhibe 
ederek sodyum geri emilimini bozabilir (8).

Nefrondaki aktif kalsiyum emiliminin esas 
bölgesi distal tübüllerdir; bu emilim sodyum 
transportundan bağımsızdır (13).  Tiyazidler bu 
bölgede sodyum geri emilimini engellerken, kal-
siyum emilimini artırırlar (14).  Ek olarak, eks-
trasellüler volüm azalmasının sonucu olarak, 
proksimal tübülden de kalsiyum geri emilimini 
artırırlar (15,16).  Hiperkalsiüriye bağlı tekrarla-
yan nefrolityazis olgularının tedavisinde, kalsi-
yum atılımında azalma etkisinden dolayı tiyazid-
lerden yararlanılabilir.

Tiyazid diüretikleri su tutulmasını etkileye-
rek hiponatremiye sebep olabilir. Distal kıvrımlı 
tübül nefronun seyreltici segmentinin bir parça-
sıdır; sodyumun geri emilim inhibisyonu, idrar 
seyreltilmesinin bozulmasına neden olur. Bu ilaç-
lar, henle tübül akışının azalıp ekstrasellüler sıvı 
hacminde azalmaya, dolayısıyla serbest su atılı-
mının sınırlanmasından sorumlu tutulmaktadır. 
Tiyazidler ayrıca, tübüloglomerüler geri bildirim 
mekanizmasını uyararak glomerüler filtrasyon 
hızını azaltır (17).

Tiyazid ve tiazid benzeri diüretikler, primer 
hipertansiyon tedavisinin temel dayanakların-
dan biridir. Bu sınıftaki ilaçların en bilineni olan 
hidroklorotiyazid daha önceden 50-100 mg/gün 
gibi yüksek dozlarda kullanılıyorken, sebep oldu-
ğu metabolik ve elektrolit komplikasyonlarından 
dolayı yüksek dozlardan uzaklaşılmıştır. Yapılan 
son çalışmalarda düşük dozlu tedavinin etkili ve 
çok daha düşük yan etki profiline sahip olduğu 
gösterilmiştir. Tiyazid benzeri diüretikler olan 
klortalidon ve  indapamidin, hidroklorotiazide 
göre daha fazla antihipertansif etkinlik sağladığı, 
kardiyovasküler olay ve mortaliteyi daha iyi azalt-
tığı gösterilmiştir (18).



KARDIYOVASKÜLER HASTALIKLARDA GÜNCEL TIBBI TEDAVI YAKLAŞIMLARI460

KAYNAKLAR
1.	 Rose BD. Diuretics. Kidney Int 1991; 39:336.
2.	 Hropot M, Fowler N, Karlmark B, Giebisch G. Tubular 

action of diuretics: distal effects on electrolyte transport 
and acidification. Kidney Int 1985; 28:477.

3.	 Velázquez H, Wright FS. Effects of diuretic drugs on Na, 
Cl, and K transport by rat renal distal tubule. Am J Phy-
siol 1986; 250:F1013.

4.	 Kunau RT Jr, Weller DR, Webb HL. Clarification of the 
site of action of chlorothiazide in the rat nephron. J Clin 
Invest 1975; 56:401.

5.	 Plotkin MD, Kaplan MR, Verlander JW, et al. Localizati-
on of the thiazide sensitive Na-Cl cotransporter, rTSC1 
in the rat kidney. Kidney Int 1996; 50:174.

6.	 Terada Y, Knepper MA. Thiazide-sensitive NaCl ab-
sorption in rat cortical collecting duct. Am J Physiol 
1990; 259:F519.

7.	 Rouch AJ, Chen L, Troutman SL, Schafer JA. Na+ 
transport in isolated rat CCD: effects of bradykinin, 
ANP, clonidine, and hydrochlorothiazide. Am J Physiol 
1991; 260:F86.

8.	 Leviel F, Hübner CA, Houillier P, et al. The Na+-depen-
dent chloride-bicarbonate exchanger SLC4A8 mediates 
an electroneutral Na+ reabsorption process in the re-
nal cortical collecting ducts of mice. J Clin Invest 2010; 
120:1627.

9.	 Shimizu T, Yoshitomi K, Nakamura M, Imai M. Site and 
mechanism of action of trichlormethiazide in rabbit 
distal nephron segments perfused in vitro. J Clin Invest 
1988; 82:721.

10.	 Zhao Y, Roy K, Vidossich P, et al. Structural basis for 
inhibition of the Cation-chloride cotransporter NKCC1 
by the diuretic drug bumetanide. Nat Commun 2022; 
13:2747.

11.	 Tran JM, Farrell MA, Fanestil DD. Effect of ions on bin-
ding of the thiazide-type diuretic metolazone to kidney 
membrane. Am J Physiol 1990; 258:F908.

12.	 Hoover RS, Poch E, Monroy A, et al. N-Glycosylation 
at two sites critically alters thiazide binding and activity 
of the rat thiazide-sensitive Na(+):Cl(-) cotransporter. J 
Am Soc Nephrol 2003; 14:271.

13.	 Bronner F. Renal calcium transport: mechanisms and 
regulation--an overview. Am J Physiol 1989; 257:F707.

14.	 Costanzo LS. Localization of diuretic action in micro-
perfused rat distal tubules: Ca and Na transport. Am J 
Physiol 1985; 248:F527.

15.	 Nijenhuis T, Vallon V, van der Kemp AW, et al. En-
hanced passive Ca2+ reabsorption and reduced Mg2+ 
channel abundance explains thiazide-induced hypo-
calciuria and hypomagnesemia. J Clin Invest 2005; 
115:1651.

16.	 Reilly RF, Huang CL. The mechanism of hypocalciuria 
with NaCl cotransporter inhibition. Nat Rev Nephrol 
2011; 7:669.

17.	 Okusa MD, Persson AE, Wright FS. Chlorothiazide ef-
fect on feedback-mediated control of glomerular filtra-
tion rate. Am J Physiol 1989; 257:F137.

18.	 Kaplan NM. Chlorthalidone versus hydrochlorothiazi-

de: a tale of tortoises and a hare. Hypertension 2011; 
58:994.

19.	 Freis ED, Reda DJ, Materson BJ. Volume (weight) loss 
and blood pressure response following thiazide diureti-
cs. Hypertension 1988; 12:244.

20.	 van Brummelen P, Man in ‘t Veld AJ, Schalekamp MA. 
Hemodynamic changes during long-term thiazide tre-
atment of essential hypertension in responders and 
nonresponders. Clin Pharmacol Ther 1980; 27:328.

21.	 Shah S, Khatri I, Freis ED. Mechanism of antihyper-
tensive effect of thiazide diuretics. Am Heart J 1978; 
95:611.

22.	 Vaughan ED Jr, Carey RM, Peach MJ, et al. The renin 
response to diuretic therapyl A limitation of antihyper-
tensive potential. Circ Res 1978; 42:376.

23.	 Tarazi RC, Dustan HP, Frohlich ED. Long-term thiazide 
therapy in essential hypertension. Evidence for persis-
tent alteration in plasma volume and renin activity. Cir-
culation 1970; 41:709.

24.	 Carlsen JE, Køber L, Torp-Pedersen C, Johansen P. Re-
lation between dose of bendrofluazide, antihyperten-
sive effect, and adverse biochemical effects. BMJ 1990; 
300:975.

25.	 Materson BJ, Cushman WC, Goldstein G, et al. Treat-
ment of hypertension in the elderly: I. Blood pressure 
and clinical changes. Results of a Department of Ve-
terans Affairs Cooperative Study. Hypertension 1990; 
15:348.

26.	 Psaty BM, Lumley T, Furberg CD, et al. Health outco-
mes associated with various antihypertensive thera-
pies used as first-line agents: a network meta-analysis. 
JAMA 2003; 289:2534.

27.	 Harper R, Ennis CN, Sheridan B, et al. Effects of low 
dose versus conventional dose thiazide diuretic on insu-
lin action in essential hypertension. BMJ 1994; 309:226.

28.	 Freis ED, Thomas JR, Fisher SG, et al. Effects of reduc-
tion in drugs or dosage after long-term control of syste-
mic hypertension. Am J Cardiol 1989; 63:702.

29.	 Savage PJ, Pressel SL, Curb JD, et al. Influence of long-
term, low-dose, diuretic-based, antihypertensive the-
rapy on glucose, lipid, uric acid, and potassium levels in 
older men and women with isolated systolic hyperten-
sion: The Systolic Hypertension in the Elderly Program. 
SHEP Cooperative Research Group. Arch Intern Med 
1998; 158:741.

30.	 Musini VM, Nazer M, Bassett K, Wright JM. Blood 
pressure-lowering efficacy of monotherapy with thiazi-
de diuretics for primary hypertension. Cochrane Data-
base Syst Rev 2014; :CD003824.

31.	 Agarwal R, Sinha AD, Cramer AE, et al. Chlorthalidone 
for Hypertension in Advanced Chronic Kidney Disease. 
N Engl J Med 2021; 385:2507.

32.	 Ernst ME, Carter BL, Goerdt CJ, et al. Comparative 
antihypertensive effects of hydrochlorothiazide and ch-
lorthalidone on ambulatory and office blood pressure. 
Hypertension 2006; 47:352.

33.	 Ernst ME, Moser M. Use of diuretics in patients with 
hypertension. N Engl J Med 2009; 361:2153.

34.	 Beckett NS, Peters R, Fletcher AE, et al. Treatment of 



Arteriyel Hipertansiyonda Diğer Medikal Tedavi Seçenekleri 461

hypertension in patients 80 years of age or older. N Engl 
J Med 2008; 358:1887.

35.	 Patel A, ADVANCE Collaborative Group, MacMahon 
S, et al. Effects of a fixed combination of perindopril 
and indapamide on macrovascular and microvascular 
outcomes in patients with type 2 diabetes mellitus (the 
ADVANCE trial): a randomised controlled trial. Lancet 
2007; 370:829.

36.	 Leung AA, Wright A, Pazo V, et al. Risk of thiazide-in-
duced hyponatremia in patients with hypertension. Am 
J Med 2011; 124:1064.

37.	 Elliott WJ, Meyer PM. Incident diabetes in clinical tri-
als of antihypertensive drugs: a network meta-analysis. 
Lancet 2007; 369:201.

38.	 Siscovick DS, Raghunathan TE, Psaty BM, et al. Diu-
retic therapy for hypertension and the risk of primary 
cardiac arrest. N Engl J Med 1994; 330:1852.

39.	 Brown MJ, Williams B, Morant SV, et al. Effect of ami-
loride, or amiloride plus hydrochlorothiazide, versus 
hydrochlorothiazide on glucose tolerance and blood 
pressure (PATHWAY-3): a parallel-group, double-blind 
randomised phase 4 trial. Lancet Diabetes Endocrinol 
2016; 4:136.

40.	 Sowers JR, Raij L, Jialal I, et al. Angiotensin receptor 
blocker/diuretic combination preserves insulin respon-
ses in obese hypertensives. J Hypertens 2010; 28:1761.

41.	 Mancia G, Grassi G, Zanchetti A. New-onset diabetes 
and antihypertensive drugs. J Hypertens 2006; 24:3.

42.	 Kunisada M, Masaki T, Ono R, et al. Hydrochlorothia-
zide enhances UVA-induced DNA damage. Photochem 
Photobiol 2013; 89:649.

43.	 Pottegård A, Hallas J, Olesen M, et al. Hydrochlorothi-
azide use is strongly associated with risk of lip cancer. J 
Intern Med 2017; 282:322.

44.	 Pedersen SA, Gaist D, Schmidt SAJ, et al. Hydrochlo-
rothiazide use and risk of nonmelanoma skin cancer: 
A nationwide case-control study from Denmark. J Am 
Acad Dermatol 2018; 78:673.

45.	 https://clincalc.com/DrugStats/Top300Drugs.aspx (Ac-
cessed on January 24, 2019).

46.	 Jensen AØ, Thomsen HF, Engebjerg MC, et al. Use of 
photosensitising diuretics and risk of skin cancer: a po-
pulation-based case-control study. Br J Cancer 2008; 
99:1522.

47.	 Wassertheil-Smoller S, Blaufox MD, Oberman A, et 
al. Effect of antihypertensives on sexual function and 
quality of life: the TAIM Study. Ann Intern Med 1991; 
114:613.

48.	 Araoye MA, Chang MY, Khatri IM, Freis ED. Furose-
mide compared with hydrochlorothiazide. Long-term 
treatment of hypertension. JAMA 1978; 240:1863.

49.	 Holland OB, Gomez-Sanchez CE, Kuhnert LV, et al. 
Antihypertensive comparison of furosemide with hyd-
rochlorothiazide for black patients. Arch Intern Med 
1979; 139:1015.

50.	 Finnerty FA Jr, Maxwell MH, Lunn J, Moser M. Long-
term effects of furosemide and hydrochlorothiazide in 
patients with essential hypertension a two-year compa-
rison of efficacy and safety. Angiology 1977; 28:125.

51.	 Kaplan NM. The choice of thiazide diuretics: why ch-
lorthalidone may replace hydrochlorothiazide. Hyper-
tension 2009; 54:951.

52.	 Dorsch MP, Gillespie BW, Erickson SR, et al. Chlort-
halidone reduces cardiovascular events compared with 
hydrochlorothiazide: a retrospective cohort analysis. 
Hypertension 2011; 57:689.

53.	 Roush GC, Ernst ME, Kostis JB, et al. Head-to-head 
comparisons of hydrochlorothiazide with indapamide 
and chlorthalidone: antihypertensive and metabolic ef-
fects. Hypertension 2015; 65:1041.

54.	 Kelly RA, Wilcox CS, Mitch WE, et al. Response of the 
kidney to furosemide. II. Effect of captopril on sodium 
balance. Kidney Int 1983; 24:233.

55.	 Vasavada N, Saha C, Agarwal R. A double-blind rando-
mized crossover trial of two loop diuretics in chronic 
kidney disease. Kidney Int 2003; 64:632.

56.	 Brater DC. Pharmacology of diuretics. Am J Med Sci 
2000; 319:38.

57.	 REUBI FC, COTTIER PT. Effects of reduced glomeru-
lar filtration rate on responsiveness to chlorothiazide 
and mercurial diuretics. Circulation 1961; 23:200.

58.	 Frindt G, Sackin H, Palmer LG. Whole-cell currents 
in rat cortical collecting tubule: low-Na diet increases 
amiloride-sensitive conductance. Am J Physiol 1990; 
258:F562.

59.	 Sansom S, Muto S, Giebisch G. Na-dependent effects of 
DOCA on cellular transport properties of CCDs from 
ADX rabbits. Am J Physiol 1987; 253:F753.

60.	 Kleyman TR, Cragoe EJ Jr. The mechanism of action of 
amiloride. Semin Nephrol 1988; 8:242.

61.	 Horisberger JD, Giebisch G. Potassium-sparing diureti-
cs. Ren Physiol 1987; 10:198.

62.	 Chen C, Zhu XY, Li D, Lin Q, Zhou K. Clinical efficacy 
and safety of spironolactone in patients with resistant 
hypertension: a chensystematic review and meta-analy-
sis. Medicine (Baltimore) 2020; 99:e21694.

63.	 Agarwal R, Ruilope LM, Ruiz-Hurtado G, Haller H, 
Schmieder RE, Anker SD, et al. Effect of finerenone on 
ambulatory blood pressure in chronic kidney disease in 
type 2 diabetes. J Hypertens 2023; 41:295–302.

64.	 Agarwal R, Filippatos G, Pitt B, Anker SD, Rossing P, 
Joseph A, et al., FIDELIO-DKD and FIGARO-DKD in-
vestigators. Cardiovascular and kidney outcomes with 
finerenone in patients with type 2 diabetes and chronic 
kidney disease: the FIDELITY pooled analysis. Eur He-
art J 2022; 43:474–484.

65.	 Lerma E, White WB, Bakris G. Effectiveness of nons-
teroidal mineralocorticoid receptor antagonists in pa-
tients with diabetic kidney disease. Postgrad Med 2023; 
135:224.

66.	 Sun Q, Sever P. Amiloride: a review. J Renin Angioten-
sin Aldosterone Syst 2020; 21:; 1470320320975893.

67.	 Williams B, Mancia G, Spiering W, Agabiti Rosei E, 
Azizi M, Burnier M, et al. 2018 ESC/ESH Guidelines 
for the management of arterial hypertension: the Task 
Force for the management of arterial hypertension of 
the European Society of Cardiology and the European 
Society of Hypertension: The Task Force for the mana-



KARDIYOVASKÜLER HASTALIKLARDA GÜNCEL TIBBI TEDAVI YAKLAŞIMLARI462

gement of arterial hypertension of the European Society 
of Cardiology and the European Society of Hypertensi-
on. J Hypertens 2018; 36:1953–2041.

68.	 Tu W, Decker BS, He Z, Erdel BL, Eckert GJ, Hellman 
RN, et al. Triamterene enhances the blood pressure 
lowering effect of hydrochlorothiazide in patients with 
hypertension. J Gen Intern Med 2016; 31:30–36.

69.	 575. Hu LX, Wang D, Liu HL, Zhang QT, Sun DS, 
Zhang L, et al. A double-blind, placebo-controlled trial 
on the antihypertensive treatment effect of a quadruple 
single-pill combination. J Clin Hypertens (Greenwich) 
2021; 23:815–822.

70.	 Sica DA, Gehr TW. Triamterene and the kidney. Neph-
ron 1989; 51:454.

71.	 Farge D, Turner MW, Roy DR, Jothy S. Dyazide-indu-
ced reversible acute renal failure associated with int-
racellular crystal deposition. Am J Kidney Dis 1986; 
8:445.

72.	 Weinberg MS, Quigg RJ, Salant DJ, Bernard DB. Anuric 
renal failure precipitated by indomethacin and triamte-
rene. Nephron 1985; 40:216.

73.	 Carr MC, Prien EL Jr, Babayan RK. Triamterene neph-
rolithiasis: renewed attention is warranted. J Urol 1990; 
144:1339.

74.	 ALLHAT Officers and Coordinators for the ALLHAT 
Collaborative Research Group.. Major outcomes in 
high-risk hypertensive patients randomized to angi-
otensin-convertirialng enzyme inhibitor or calcium 
channel blocker vs diuretic: the Antihypertensive and 
Lipid-Lowering Treatment to Prevent Heart Attack Tri-
al (ALLHAT). JAMA 2002; 288:2981–2997.

75.	 Dahlof B, Sever PS, Poulter NR, Wedel H, Beevers DG, 
Caulfield M, € et al., ASCOT Investigators. Prevention 
of cardiovascular events with an antihypertensive regi-

men of amlodipine adding perindopril as required ver-
sus atenolol adding bendroflumethiazide as required, in 
the AngloScandinavian Cardiac Outcomes Trial-Blood 
Pressure Lowering Arm (ASCOT-BPLA): a multicentre 
randomised controlled trial. Lancet 2005;66:895–906.

76.	 Williams B, MacDonald TM, Morant S, Webb DJ, Sever 
P, McInnes G, et al., British Hypertension Society’s PAT-
HWAY Studies Group. Spironolactone versus placebo, 
bisoprolol, and doxazosin to determine the optimal tre-
atment for drug-resistant hypertension (PATHWAY-2): 
a randomised, doubleblind, crossover trial. Lancet 2015; 
386:2059–2068.

77.	 Li H, Xu TY, Li Y, Chia YC, Buranakitjaroen P, Cheng 
HM, et al. Role of alpha1-blockers in the current mana-
gement of hypertension. J Clin Hypertens (Greenwich) 
2022; 24:1180–1186.

78.	 Corrao G, Mazzola P, Monzio Compagnoni M, Rea F, 
Merlino L, Annoni G, et al. Antihypertensive medica-
tions, loop diuretics, and risk of hip fracture in the el-
derly: a population-based cohort study of 81,617 Italian 
patients newly treated between 2005 and 2009. Drugs 
Aging 2015; 32:927–936.

79.	 Krieger EM, Drager LF, Giorgi DMA, Pereira AC, Bar-
reto-Filho JAS, Nogueira AR, et al., ReHOT Investiga-
tors. Spironolactone versus clonidine as a fourth-drug 
therapy for resistant hypertension: the ReHOT Rando-
mized Study (Resistant Hypertension Optimal Treat-
ment). Hypertension 2018; 71:681–690.

80.	 Schulz V. Clinical pharmacokinetics of nitroprusside, 
cyanide, thiosulphate and thiocyanate. Clin Pharmaco-
kinet 1984; 9:239.


