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Summary of the issues:

Thiazide diuretics have as their major site of action the thiazide
sensitive Na*/Clcotransporter located in the early distal tubule of
the kidney. By blocking approximately 40% of NaCl reabsorption
at that site these drugs increase fractional excretion of sodium and
provide a natriuresis with subsequent blood pressure reduction.
Additionally, thiazides have been shown to have a second site of
action on the blood vessel walls themselves.' Here the mechanism
is by action on Cat-activated K* channels with subsequent
vasorelaxation.

The drop in GFR associated with CKD has long been postulated
to render thiazide action ineffective as there is increased proximal
Na* reabsorption and a subsequent drop in sodium delivery to the
distal tubule. With decreased Na* delivery to the distal tubule there
is reduced potential Na* reabsorption by the Na*/Cl- cotransporter
and hence reduced window of potential action by thiazide diuretics.
As such, current recommendations favor using loop diuretics in the
later stages of CKD as their mechanism of action is located earlier
in the Loop of Henle prior to such extensive Na* reabsorption.
However, the effect of thiazides on blood vessel walls may be
unaffected by reductions in GFR, and so these agents may still
be effective as anti-hypertensive agents even though they are no
longer effective as diuretics.

Summary of the evidence:
There has only been one large trial to compare the use of diuretics
with other antihypertensive agents in patients with CKD.? This was
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actually a post hoc analysis of The Antihypertensive and Lipid-
lowering Treatment to Prevent Heart Attack Trial (ALLHAT). The
initial trial was designed to compare the cardiovascular outcomes
of different antihypertensive agents in high-risk hypertensive
patients.? The posthoc study then analyzed the data from (ALLHAT)
to determine the comparative effectiveness of a calcium channel
blocker, an ACE inhibitor, and a thiazide diuretic on reducing
the incidence of renal disease outcomes in hypertensive patients
with reduced GFR. The results demonstrated no difference in the
rates of development of ESRD or worsening GFR between patient
subgroups treated with a thiazide diuretic and those treated with
either of the other two agents. Blood pressure control was also
found to be equivalent in the three groups.

There have been no large studies of the effectiveness of thiazide
diuretics on blood pressure control in patients with advanced CKD
(stages 4-5), and most authors have assumed them to be ineffective
versus loop diuretics based upon diminished diuretic effects.*
There was a single randomized, crossover trial of seven patients
with severe CKD and HTN which showed HCTZ to be superior
to furosemide in increasing fractional excretion of sodium and
equivalent in reducing blood pressure.’ This trial was too small
to warrant any change of practice alone; however, it does call to
light the paucity of clinical evidence to support current practice
guidelines. Further evidence is needed involving larger groups
of patients to fully determine the place of thiazide diuretics in
patients with advanced CKD.

Comments
The National Kidney Foundation Clinical Practice Guidelines on
Hypertension and Antihypertensive Agents in Chronic Kidney
Disease recommend treating hypertension in patients with CKD
with combination therapy to include a diuretic.* They recommend
the use of thiazide diuretics in CKD stages 1-3 and loop diuretics
in stages 4-5. These recommendations were last updated in 2004.
Search terms: thiazide diuretics, chronic kidney disease, hy-
per-tension, and renal failure

Inclusion/Exclusion criteria

Studies that involved the use of thiazide diuretics in various degrees
of renal failure; excluded studies that only included thiazide
diuretics as part of a combination medicine without studying the
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effects of these agents independently.
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