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Abstract

Background and objective End-stage renal failure (ESRF)

patients under palliative care could live for months or even

years after deciding not to start dialysis. They could expe-

rience significant symptom burden with recurrent fluid

overload due to poor renal reserve. This could imply repeated

hospital admissions for parenteral diuretics, which may

destabilize their community support and limit their precious

time spent with family. Diuretic therapy remains the cor-

nerstone of managing fluid overload, but when per-oral

administration become ineffective, parenteral diuretics may

cause extra discomfort with potential infective complica-

tions. Metolazone, since its introduction in 1970s, has been

proven effective in managing refractory heart failure, but

whether its potential effect could be applied in ESRF patients

not receiving dialysis is awaited to be proven.

Method In our case series, we recruited elderly renal

failure patients under palliative care with refractory fluid

overload resistant to oral furosemide (120–160 mg daily

dose), which was successfully managed after addition of

low-dose metolazone (2.5–5 mg) for short duration

(2–5 days). Reasoning behind not to initiate intravenous

diuretics was discussed.

Results All patients show good tolerance to combined

diuretics without significant blood pressure fluctuation or

electrolytes disturbance. Peripheral and pulmonary edema

was clinically improved. Body weight reduction of

2.0–5.0 kg was achieved.

Conclusion Our case series support the use of above

regimen as a potential alternative in ESRF patients under

palliative care, without bearing the parenteral route of

treatment burden.

Keywords Metolazone � Renal failure � Palliative care �
Fluid overload � Elderly � Hong Kong

Introduction

Despite the advances in dialysis therapy and transplant

medicine, many elderly patients with comorbidities are

deemed inappropriate to receive renal replacement treat-

ment. Failure to initiate dialysis is fundamentally different

from the withdrawal of dialysis in which imminent death is

expected. Patients can live for months or even years after

deciding not to start dialysis [1]. End-staged renal failure

(ESRF) patients experienced significant symptom burden

comparable to terminal malignancy [2]. Common symp-

toms included weakness, lack of energy, poor appetite,

edema, dyspnea and pruritis [1]. Besides, symptom distress

severity tends to increase in the month prior to death [3].

Patients with ESRF are less able to compensate for their

poor renal reserve and develop signs and symptoms of fluid

overload with weight gain, peripheral edema and pul-

monary edema. Previous studies demonstrated that refrac-

tory edema could affect up to 58–73 % of ESRF patients

under palliative care [2–4]. Initially, patients may respond

well to fluid restriction and loop diuretics. However, as the

ESRF gets worse, fluid balance may become so precarious,

complicated by increasing diuretic resistance, that the

patient has repeated hospital admissions for parenteral
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diuretics. This may destabilize community support and

limited their time spent with family members.

Metolazone, the potent thiazide-like diuretic [7-chloro-

2-methyl-3-(2-methylphenyl)-4-oxo-2,3-dihydro-1H-qui-

nazoline-6-sulfonamide], if often used as a drug of last

resort on top of a loop diuretic [5]. Use of metolazone in

refractory heart failure had been reported in up to 23 % in

specialized heart failure clinics [6].

The application of metolazone in chronic renal failure

patients dated back to year 1972 [7]. Fourteen patients with

non-edematous stable ESRF were given high-dose metol-

azone 20–150 mg, which reported a significant increase in

urine flow and sodium excretion. However, no previous

studies have reported the efficacy and safety of combina-

tion treatment of metolazone and furosemide in ESRF

patients under palliative care. Here, we reported a case

series of three patients with ESRF resistant to high-dose

oral furosemide and examined the clinical utility of com-

bination diuretic in managing refractory fluid overload in a

hospice setting. All recruited patients were previously seen

by nephrologist and decided not to receive dialysis. All

patients provided verbal consent for this case series.

Patients recruited underwent treatment in a regional pal-

liative care unit in Hong Kong and received close moni-

toring of blood pressure, fluid balance and electrolytes

during treatment.

Results (summarized in Table 1)

Patient A

A 78-year-old man with stage V chronic kidney disease

(CKD) due to diabetic nephropathy was admitted to hos-

pice for progressive fluid overload. His eGFR was 4.2 ml/

min. His body weight increased from baseline 58–62.3 kg

upon admission and experienced shortness of breath

requiring 4L of oxygen supplement. He had 3? pitting

edema up to mid-shins bilaterally. Chest X-ray confirmed

pulmonary edema. His usual oral furosemide 60 mg twice

daily was titrated to 80 mg twice daily, but his dyspnea and

fluid overload failed to response. He had difficult intrave-

nous access due to generalized edema. Metolazone 5 mg

daily was initiated and continued for 5 days in total. He

responded well with significant diuresis, and his weight

decreased to 58.2 kg, and successfully weaned off oxygen

supplement. There was no significant blood pressure fluc-

tuation, and his electrolytes balance remained satisfactory.

Serum creatinine was 1,215 lmol/L (13.74 mg/dL) com-

paring with 1,128 lmol/L (12.76 mg/dL) pre-treatment.

His diuretic regimen was transitioned back to furosemide

60 mg twice daily. With careful fluid restriction and

medication adjustment, he did not have symptomatic fluid T
a

b
le

1
T

re
at

m
en

t
ch

ar
ac

te
ri

st
ic

s
o

f
co

m
b

in
ed

d
iu

re
ti

c
re

g
im

en
o

f
3

p
at

ie
n

ts

P
at

ie
n
t

S
ex

A
g
e

C
K

D

S
ta

g
e

C
au

se
o
f

C
R

F
M

et
o
la

zo
n
e

re
g
im

en

F
u
ro

se
m

id
e

B
o
d
y

w
ei

g
h
t

(k
g
)

eG
F

R

(m
l/

m
in

)a

S
er

u
m

cr
ea

ti
n
in

e

(l
m

o
l/

l)

S
er

u
m

cr
ea

ti
n
in

e

(m
g
/d

l)

S
er

u
m

N
a

?

(m
m

o
l/

l)

S
er

u
m

K
?

(m
m

o
l/

l)

B
P

fl
u
ct

u
at

io
n
sb

O
u
tc

o
m

e

P
re

P
o
st

C
h
an

g
e

P
re

P
o
st

P
re

P
o
st

P
re

P
o
st

P
re

P
o
st

A
M

7
8

V
D

ia
b
et

ic
n
ep

h
ro

p
at

h
y

5
m

g
fo

r
5

d
ay

s
1
6
0

m
g

6
2
.3

5
8
.2

-
4
.1

4
.2

1
,1

2
8

1
,2

1
5

1
2
.7

6
1
3
.7

4
1
3
2

1
3
5

4
.4

5
N

o
w

ea
n
ed

o
ff

0
2

B
M

8
6

V
D

ia
b
et

ic
n
ep

h
ro

p
at

h
y

2
m

g
fo

r
3

d
ay

s
1
2
0

m
g

7
4
.5

6
9
.5

-
5

5
.8

8
4
8

9
4
1

9
.5

9
1
0
.6

4
1
4
0

1
3
9

3
.9

4
.2

N
o

H
o
m

e
o
n

D
1
4

C
M

7
4

IV
H

y
p
er

te
n
si

v
e

n
ep

h
ro

p
at

h
y

an
d

at
ro

p
h
ic

R
k
id

n
ey

5
m

g
fo

r
2

d
ay

s
1
6
0

m
g

5
3

5
1

-
2

2
0
.8

2
0
7

2
2
7

2
.3

4
2
.5

7
1
4
1

1
3
7

3
.5

4
.5

N
o

H
o
m

e
o
n

D
3

a
E

st
im

at
ed

g
lo

m
er

u
la

r
fi

lt
ra

ti
o
n

ra
te

(e
G

F
R

)
w

as
ca

lc
u
la

te
d

b
y

C
o
ck

cr
o
ft

an
d

G
au

lt
fo

rm
u
la

b
B

P
fl

u
ct

u
at

io
n
s

w
as

d
efi

n
ed

as
sy

st
o
li

c
b
lo

o
d

p
re

ss
u
re

d
ro

p
o
f
[

1
5

m
m

H
g

1810 Int Urol Nephrol (2014) 46:1809–1813

123



overload during the remainder of his home hospice care

over the next 3 months.

Patient B

An 86-year-old man with stage V CKD (eGRF 5.8 ml/min)

due to diabetic nephropathy, congestive heart failure and

old stroke was admitted for progressive worsening ankle

edema and orthopnea. During this time, he experienced a

3-kg weight gain despite a regular oral diuretic regimen of

furosemide 60 mg twice per day. He had multiple hospital

admission in recent 2 months due to uncontrolled fluid

overload, requiring intravenous diuretics complicated by

drip-site infection and multiple skin bruises. His oral

furosemide dosage was continued at 60 mg twice per day,

with an addition of metolazone 2.5 mg daily for 3-day

course. Patient achieved good diuresis with body weight

reduced from 74.5 to 69.5 kg. His oxygen saturation

improved from 92 to 97 % on room air, with an associated

increased tolerance in physiotherapy. There was a mild

laboratory increase in his serum creatinine from 848 to

941 lmol/l (9.59–10.64 mg/dl), but his electrolyte and

blood pressure remained stable during combined treatment.

His condition improved during stay and was successfully

discharged home after 14 days of inpatient care.

Patient C

A 74-year-old man with stage IV CKD (eGFR 20.8 ml/

min) due to hypertensive nephropathy and atrophic right

kidney was admitted for refractory generalized edema

despite maintenance oral furosemide 80 mg twice per day.

He had 3? pitting edema up to knee upon admission, but

there was no associated pulmonary edema. Upon discus-

sion, he expressed his wish of comfort care by minimizing

inhospital stay and declined the placement of intravenous

cannula as far as possible. Oral metolazone 5 mg daily was

prescribed for 2 days, in addition to his usual furosemide

regimen. He responded well to treatment, with pitting ankle

edema subsided to minimal and achieved a weight reduc-

tion of 2 kg. His blood pressure, serum creatinine and

electrolytes all remained stable. He was satisfied with

treatment and successfully discharged on day 3.

Discussion

With the expected growth in non-dialytic ESRF patients,

the Renal Physicians Association recently updated their

practice guideline affirming the rights of patients to refuse

dialysis initiation [8]. The guideline mentions the impor-

tance of balancing the burden of dialysis versus the

potential benefits, especially in the very elderly group of

patients with multiple comorbid diseases. Most nephrol-

ogists currently extrapolate fluid and electrolyte manage-

ment from earlier-stage CKD. In China Hong Kong SAR,

several palliative care centers are starting to develop

specialized renal palliative care program to address con-

current renal care and palliative care needs of patients [9,

10].

While refractory fluid overload remains a prevalent

symptom affecting up to 70 % of renal palliative care

patients [2], its management should remain distinct with

special emphasis placed on comfort measures in symptom

management. Parenteral route of drug administration had

been reported in up to 90 % in certain disease population

under palliative care [11]. Intravenous administration of

diuretics, as used in most acute care unit, requires catheter

insertion and may cause palliative care patients an elevated

hardship of discomfort, complications and cost [12].

Combination of low-dose oral metolazone with loop

diuretics, as our case series support, may be a potential

alternative in the management of refractory renal failure in

hospice setting.

Metolazone only exists in an oral formulation for clin-

ical use. It is excreted mainly in the urine with 70–95 %

being unchanged [13]. Metolazone acts in the nephron on

the intraluminal site of the tubule. It is believed that the

main effect of metolazone is in the cortical diluting seg-

ment of the distal tubule by inhibition of the reabsorption

of sodium and chloride ions. Presumably as a consequence

of the drug action in the proximal tubule, metolazone, in

contrast to other thiazide diuretics, is able to produce a

diuresis despite a low glomerular filtration rate, which

makes it a promising option for our ESRF patients [14].

Combination of metolazone with loop diuretic results in

various point of action on the nephron. The multisegmental

blockade diminishes the physiological renal counter-effects

observed when using metolazone or furosemide as mono-

therapy, resulting in a synergistic diuretic effect [15].

A review of the literature demonstrated relatively few

studies regarding combination treatment of metolazone

with furosemide in renal palliative care management. Its

combined usage had demonstrated success in refractory

heart failure patients [5, 16]. Rosenberg et al. [5] reported a

significant reduction in weight and NYHA functional class

improvement in 42 episodes of combined treatment in

advanced heart failure patients, with clinical important

hypokalemia (\2.5 mM) or hyponatremia (\125 mM)

observed in 10 % of cases with a relatively normal baseline

renal function. Dargie et al. [7] demonstrated that high-

dose metolazone use in chronic renal failure, in daily doses

ranging from 20 to 150 mg, achieved a 51 % increase in

mean urine flow rate and a 113 % increase in mean sodium

excretion, with no reported side effects in their study on 14

subjects.
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In our three reported cases of ESRF patients refractory

to high-dose furosemide mono-therapy, combination of

low-dose metolazone (2.5–5 mg) in short duration

(2–5 days) with loop diuretics demonstrated a beneficial

effect. Per-oral (PO) route of drug administration affords a

more comfortable and accessible means than the intrave-

nous (IV) counterpart and appears to have a synergistic

diuretic effect in patients failing mono-furosemide therapy.

PO route of drug administration could minimize the treat-

ment burden of IV catheter, shorten inpatient length of stay

and avert the requirement of repeated acute hospital

admissions for IV diuresis. Although subcutaneous furo-

semide had demonstrated success in the management of

refractory heart failure in palliative care and hospice setting

[17, 18], its application in ESRF patients had not been

reported. Besides, subcutaneous site reaction had been

reported in up to 23 % of furosemide infusion subjects, and

antibiotics treatment was indicated in the severe reaction

group [17]. Another potential problem with furosemide

subcutaneous infusion would be the large volume

requirement. Since the concentration of the injection

furosemide is 10 mg/ml, many ESRF patients would

require high doses of loop diuretics that would require

large volumes for subcutaneous injection. This may require

the frequent change of syringe driver or the employment of

multiple injection sites [18].

Our three reported patients all showed good tolerance to

low-dose metolazone in combination with high-dose furo-

semide, with no significant blood pressure fluctuation (as

defined by systolic BP drop [15 mmHg). Plasma sodium

and potassium level remained stable during treatment.

Outcome of treatment was good, with improvement in

oxygen concentration in patient A and B, who suffered

pulmonary edema. Peripheral edema was improved in all

three patients. Combined treatment led to a reduction of

body weight ranging from 2 to 5 kg. The three recruited

patients underwent treatment in a palliative care setting,

and the main method of monitoring fluid balance was by

physical examination and body weight measures.

Indwelling urinary catheters were not inserted taking into

account of patients’ discomfort and associated risk of uri-

nary tract infections [19]. Estimated glomerular filtration

rate (eGFR) presented in our table was calculated by the

Cockcroft and Gault formula. Although the formula esti-

mation of GFR was known to carry small imprecision in

elderly, formulaic estimates of clearance as presented can

provide better information than serum creatinine alone

[20].

We are encouraged by the initial results of this case

series of combined oral diuretic treatment in the manage-

ment of refractory fluid overload in renal failure elderly

patients opted not to receive dialysis. Palliative care needs

of elderly patients could be complex and often require a

multidisciplinary approach in management [21]. Future

larger-scale trials are warranted to evaluate its effective-

ness on symptom management and patient safety, with the

potential extended use in outpatient and home hospice

settings.
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