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Some Facts about Furesemide:
Drug action lasts 6 hours. 

Phenomenon“postdiuretic NaCl retention” This accounts for the usual recommendation to use loop 
diuretics twice daily.

On the basis of oral bioavailability, when a patient is switched from intravenous to oral loop
diuretic, the dose of bumetanide or torsemide should be maintained, whereas the dose of furosemide should
be doubled.

Adjust the dose according to the response. 

Bioavailability: Furosemide absorption varies from day to day in an individual, and between individuals. 
Absorption is also affected by food consumption, unlike that of bumetanide or torsemide.

Gastrointestinal absorption can be slowed, especially during exacerbations of edematous disorders such as 
heart failure, although again, this may be true primarily of furosemide.

Loop diuretics are organic anions that circulate tightly bound to albumin (95%). 
Thus, their volumes of distribution are low, except during extreme hypoalbuminemia.
This has suggested that severe hypoalbuminemia might impair diuretic effectiveness, owing to impaired 
delivery to the kidney, and that albumin administration might enhance natriuresis.

Deafness and tinnitus from loop diuretics appear to result primarily from high serum concentrations, 
which inhibit an Na-K-2Cl isoform (NKCC1, encoded by SLC12A2)., this led to secretion of potassium-rich 
endolymph.
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Diuretic Therapy in Heart Failure – Current Approaches
Gavino Casu and Pierluigi Merella
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The pharmacokinetics of loop diuretics are unusual; for 

most drugs, lower doses result in a weak response while 

higher doses create a progressively stronger response, 

acting like a “dimmer switch”.

However, three comprehensive review articles on the 

pharmacology of loop diuretics indicate that they respond

in an all-or-none manner
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‘Braking phenomenon’ or ’Scape phenomenon’
it is the result of both haemodynamic changes at

the glomerulus as well as adaptive changes in the distal 

nephron.



How to prescribe loop diuretics in oedema
Steven D Anisman invasive cardiologist 1, Stephen B Erickson clinical nephrologist 2, Nancy E Morden
primary care physician
BMJ 2019;364:l359 doi: 10.1136/bmj.l359 (Published 21 February 2019)
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Determine if the dose is working

If there is no short term increase in urine output, or if 

patients  report polyuria unrelated to dosing (“I pee all day 

and all night”), the dose is likely to be subtherapeutic and 

should be increased until the diuretic threshold is reached. 

Diuresis caused by a loop diuretic (frequent urination for 4-6 

hours) is distinct from the frequent urination caused by 

hypervolaemia, where excess fluid chronically fills the 

intravascular space and causes continuous polyuria, often 

worse at night when lying down. 

Nocturia typically indicates ineffective daytime diuresis, not 

excessive diuretic response.



Good choice when patients need “gentle” diuresis for 

relatively mild hypervolemia or oedema. 

For example, thiazides may cause only 25% of the urine output 

expected from a loop diuretic.

Potassium sparing diuretics on their own are only 3% as effective as 

loop diuretics

How to prescribe loop diuretics in oedema
Steven D Anisman invasive cardiologist 1, Stephen B Erickson clinical nephrologist 2, Nancy E Morden
primary care physician
BMJ 2019;364:l359 doi: 10.1136/bmj.l359 (Published 21 February 2019)



Cirrhotic ascites

Here, relative gastrointestinal absorption tends to be preserved. 

Coupled with the tendency for relative underfilling in this setting, it is typically 

recommended to: 

avoid intravenous diuretics, if possible. 

In this situation, a combination of :

Furosemide with spironolactone,

in a ratio of 40 mg furosemide to 100 mg spironolactone, is recommended in most 
patients.

Clinical Pharmacology in Diuretic Use
David H. Ellison
CJASN 14: 1248–1257, 2019. doi: https://doi.org/10.2215/CJN.09630818



H
o

w
 to

 p
rescrib

e lo
o

p
 d

iu
retics in

 o
ed

em
a

Steven
 D

 A
n

ism
an

in
vasive card

io
lo

gist 1
, Step

h
en

 B
 Erickso

n
 clin

ical n
ep

h
ro

lo
gist 2

, N
an

cy E M
o

rd
en

p
rim

ary care p
h

ysician
B

M
J 2

0
1

9
;3

6
4

:l3
5

9
 d

o
i: 1

0
.1

1
3

6
/b

m
j.l3

5
9

 (P
u

b
lish

ed
 2

1
 Feb

ru
ary 2

0
1

9
)



D
iu

retic R
esistan

ce in
 C

ard
io

-N
ep

h
ro

lo
gy:

R
o

le o
f P

h
arm

aco
kin

etics, H
yp

o
ch

lo
rem

ia,
an

d
 K

id
n

ey R
em

o
d

elin
g

C
ristin

a M
asella

a D
avid

e V
iggian

o
b

, c Id
a M

o
lfin

o
, et al

K
id

n
ey B

lo
o

d
 P

ress R
es 2

0
1

9
;4

4
:9

1
5
–9

2
7



D
iu

retic R
esistan

ce
Ew

o
u

t
J. H

o
o

rn
, M

D
, P

h
D

,1
 an

d
 D

avid
 H

. Elliso
n

, M
D

A
m

 J K
id

n
ey D

is. 2
0

1
6



Post-diuretic sodium retention is enhanced when 

the drug-free intervals are longer than: 

four half-lives of the LD.

Diuretic Resistance in Cardio-Nephrology:
Role of Pharmacokinetics, Hypochloremia,
and Kidney Remodeling
Cristina Masella a Davide Viggiano b, c Ida Molfino, et al
Kidney Blood Press Res 2019;44:915–927
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The epidemiological evidence of hypochloremia as a poor prognostic factor raises 

the question whether this is mediated by LD resistance or simply indicates the 

intensity of diuretic treatment.
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Acetazolamide inhibits pendrin.
Because pendrin is increasingly recognized as an 

important sodium reabsorption route and there are no 

specific inhibitors for pendrin, acetazolamide may be 

considered as a second diuretic in edematous disorders.

Diuretic Resistance in Cardio-Nephrology:
Role of Pharmacokinetics, Hypochloremia,
and Kidney Remodeling
Cristina Masella a Davide Viggiano b, c Ida Molfino, et al
Kidney Blood Press Res 2019;44:915–927



Studies have indicated that this mechanism 

could also play a role in sodium retention

associated with preeclampsia, 

resistant hypertension,

heart failure, and 

diabetic nephropathy.

It was postulated that tubular urokinase type
plasminogen activator converts filtered plasminogen
to plasmin.
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The higher risk of

vertebral fracture with thiazide use might 

be mediated by Hyponatremia.

Skeletal bone is a rich reservoir of sodium and may play a 
key role in maintaining sodium homeostasis, but possibly 
at the expense of the bone’s structural integrity. 

The spine is particularly susceptible to microdamage.  
The potential harmful effect of hyponatremia on the 
spine’s ability to repair local microdamage
may explain the increased vertebral fracture risk seen 
with thiazide use.
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