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Managing cardiovascular disease in those with renal insufficiency is paramount. Approximately 53% of all
deaths in patients on dialysis are due to cardiovascular disease.1 Additionally, heart failure rates are increased in
chronic kidney disease (CKD) and end-stage renal disease (ESRD) compared to the general population.1 Cardiovascular complication rates are elevated in those with renal disease, and a dearth of trials focused on meaningful
clinical outcomes requires clinicians to use their best judgment in many instances.1

THIAZIDE AND THIAZIDE-LIKE DIURETICS
 Class Overview
Renal function and electrolytes (i.e., sodium, potassium chloride, magnesium, and calcium) should be monitored closely in patients with moderate-to-severe renal insufficiency. These agents are not recommended in
anuria and are less effective as monotherapy when creatinine clearance (CrCl) <30 mL/min.2 In patients with
a blunted response to diuresis with a loop diuretic, a thiazide diuretic may be added to increase diuresis. The
most commonly studied agent for this indication is metolazone.3
 Kinetics
Agents are primarily protein-bound (70–95%), except hydrochlorothiazide (40–68%), and excreted through the
kidney. Half-life is prolonged with renal impairment. Intravenous (IV) chlorothiazide is extensively excreted
through the kidney as unchanged drug (96%) compared to oral dosing (10–15%).4
 Dialysis Clearance
Most agents have no data in dialysis. Indapamide has been shown to be safe and effective.5 Hydrochlorothiazide toxicity has been successfully managed with hemodialysis (HD).6
 Rationale for Adjustment and Monitoring
Dosage reductions are not necessary. Thiazide and thiazide-like diuretics are known to cause hyperuricemia
and electrolyte disturbances, including hyponatremia, hypokalemia, hypomagnesemia, and hypercalcemia.7 An
overview of specific dosing is included in Appendix 4-A.
 Drug-Induced Kidney Injury
Several case reports indicate this class of medications has been associated with acute interstitial nephritis,
azotemia, anuria, and oliguria. Additionally, they can cause dehydration with increases in serum creatinine and
blood urea nitrogen (BUN).8-10 In one study of patients with moderate renal insufficiency, significant decline
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in estimated glomerular filtration rate (eGFR) and
progression to renal replacement therapy was
more common in patients taking hydrochlorothiazide, furosemide, or both over the course of 12
months. If azotemia or oliguria significantly worsen
in patients on combination therapy of metolazone
and a loop diuretic, therapy should be discontinued.11,12

 Dialysis Clearance
Furosemide is not removed by HD or peritoneal
dialysis (PD), and supplemental doses are not
required. A daily dose of furosemide up to 3 g may
be necessary to achieve desired diuresis in patients
with acute renal failure.13 Loop diuretics should be
avoided in oliguria and anuria not resulting from
fluid overload.
 Rationale for Adjustment and

Monitoring

••

No dosage adjustment is recommended
in moderate renal impairment although
use should be avoided in severe renal
impairment.

••

Indapamide has been shown to be safe
and effective with dialysis.

••

Patients should be monitored for druginduced kidney injury; serum creatinine
and electrolytes should be monitored
shortly after starting therapy and
periodically, thereafter.

LOOP DIURETICS
 Class Overview
These agents are often preferred in patients with
an eGFR <30 mL/min to overcome edema and
elevated blood pressure.2
 Kinetics
All agents are significantly (>95%) bound to
plasma proteins such as albumin. The half-life is
extended in ESRD with furosemide (from 0.5–2
to 9 hours) and bumetanide.13,14 Furosemide is
primarily excreted in the urine (oral: 50%, IV: 80%)
within 24 hours and has minimal hepatic metabolism, but both bumetanide and torsemide undergo
hepatic metabolism. Bumetanide has extensive
urinary excretion (81%), and 45% is unchanged
drug.13-15 Conversely, torsemide is primarily
metabolized by the liver (80%) via CYP2C9 (and
to a lesser extent by CYP2C8 and 2C18), and only
21% is excreted in the urine.15 Of significance, in
heart failure, hepatic and renal clearances of torsemide are decreased by about 50%, resulting in
increased half-life and AUC.15

No dosage adjustments are recommended for
these agents. Patients should be monitored for
hyponatremia, hypokalemia, hypomagnesemia,
hypocalcemia, hypochloremia, dehydration, and
elevation in BUN and serum creatinine to prevent
progression to azotemia. Ototoxicity, which
includes cases that irreversibly lead to deafness,
has been observed in patients with severe renal
impairment taking ethacrynic acid, furosemide,
and torsemide. This risk is most pronounced with
ethacrynic acid, followed by furosemide then
bumetanide.13,14,16
 Drug-Induced Kidney Injury
Although often used in patients with or at risk of
acute kidney injury (AKI), one case report indicates that furosemide has been associated with
acute interstitial nephritis and azotemia when
used with hydrochlorothiazide and as monotherapy.10,17

••

Furosemide is not removed by HD or PD;
supplemental doses are not necessary.

••

Patients should be monitored for serum
creatinine and electrolyte abnormalities
shortly after starting therapy and
periodically thereafter.

••

All agents should be avoided in patients
with oliguria and anuria.

