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Primary determinant of 
natriuresis is the time above the 

threshold

Severe hypoalbuminemia 
might

impair diuretic 
effectiveness











Pharmacokinetics and pharmacodynamics of diuretic action.
(A) Effects of CKD on diuretic actions. Note that in CKD, baseline fractional sodium excretion is 

high, to maintain absolute rates of sodium excretion equal to intake. There is a shift in the dose-
response curve to the right (R), primarily owing to impaired diuretic secretion ,but no change in 
the ceiling effect.
(B)The same relationship plotted versus absolute rates of sodium excretion. The same rightward 

shift is evident, but the ceiling is lower, owing to the GFR reduction (as indicated by D).
(C) Comparing effects of loop diuretics and distal convoluted tubule (DCT) diuretics on absolute 

sodium excretion, given a retained effect on fractional excretion.





Furosemide absorption varies from day to day in an individual, and between individuals
(inconsistent bioavailability). Absorption is also affected by food consumption, unlike that of
bumetanide or torsemide The more consistent bioavailability of torsemide, compared with
furosemide, and its relatively longer t1/2, have suggested that it may be a superior loop diuretic.



Chronic Kidney Disease

Thus, CKD causes diuretic resistance
both by shifting the diuretic dose-
response curve to the right (which
can be overcome by higher doses)
and by reducing maximal natriuresis
(which cannot).
This phenomenon likely explains the
reduced effectiveness of distal
convoluted tubule diuretics in CKD.









Adding a thiazide or thiazide-like drug will help to restore 
diuretic efficacy. Most commonly, especially in patients with 
CKD, metolazone is chosen as the second agent. 
At least three factors may contribute to these beneficial 
effects.
• First, by blocking transport along the distal tubule, a site 

exhibiting transport activation, the potency of these 
normally weak diuretics will be increased. 

• Second, when oral metolazone or chlorthalidone is used in 
this situation, its longer t1/2 (approximately 14 and 50 
hours ) means that post diuretic NaCl retention may be 
attenuated. 

• Third, these drugs may mitigate distal nephron remodeling 
and activation of the thiazide sensitive NCC.
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To determine the extent of renal deterioration with diuretic therapy.
Methods:
A total 312 non-dialysis dependent CKD (NDD-CKD) patients were prospectively
followed up for one year. Fluid overload was assessed via bioimpedance
spectroscopy. Estimated GFR (eGFR) was calculated from serum creatinine
values by using Chronic Kidney Disease-Epidemiology Collaboration (CKD-EPI)
equation.



Results
Overall 144 patients were using diuretics among which 98 (72.6%) were hypervolemic, 35
(30.9%) euvolemic and 11 (17.2%) were hypovolemic. The mean decline in estimated GFR of
entire cohort was -2.5± 1.4 ml/min/1.73m2 at the end of follow up. The use of diuretics was
significantly associated with decline in eGFR. A total of 36 (11.5%) patients initiated renal
replacement therapy (RRT) and need of RRT was more profound among diuretic users.
Conclusions:
The use of diuretics was associated with adverse renal outcomes indicated by decline in eGFR
and increasing risk of RRT initiation in our cohort of NDD-CKD patients. Therefore, it is cautiously
suggested to carefully prescribe diuretics by keeping in view benefit versus harm for each
patient.
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