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Is there a role for subcutaneous
furosemide in the community and hospice
management of end-stage heart failure?
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Abstract

Patients with advanced chronic heart failure (CHF) can experience ‘revolving door’ admissions, often for parenteral

diuretics, when time at home is precious. Home intravenous diuretic services are patchy. This retrospective review

describes 43 consecutive episodes of continuous subcutaneous infusion of furosemide (CSCI-F) in 32 advanced CHF

patients; 28 episodes aiming to correct fluid balance and prevent hospital admission and 15 aiming to prevent symptoms

in the dying.

Overall, 26/28 (93%) avoided hospital admission. Weight loss occurred in 20/28 (70%): a median loss of 5.6 kg [inter-

quartile range (IQR) 0.1–8.9]). The daily dose of furosemide ranged from 40 to 250 mg. The median number of days on

CSCI-F was 10.5 (range 2–48; IQR 6–13.8). Site reactions occurred in 10/43 (23%); all of which were mild except two,

one of which required oral antibiotics. Symptoms were controlled in all 15 dying patients.

CSCI-F for patients with advanced CHF is effective in terms of weight loss and prevention of hospital admission with the

heart failure nurse specialist playing a key overall management role in selection and monitoring. As the majority of

community and hospice nurses have access to and are familiar with CSCI pumps, this practice should be nationally

transferable. The role in the dying patient requires further assessment.
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Introduction

Chronic heart failure (CHF) is a common condition
in the UK, affecting approximately 900,000 people.
CHF costs the National Health Service �378.6 mil-
lion per year with 60% of the allotted budget
accounted for by hospital admissions (84,151 admis-
sions; 2000–2001).1

Despite significant advances in the understanding
of pathophysiology and subsequently in manage-
ment, it still carries a poor prognosis and patients
who do not die of co-morbid disease or sudden car-
diac death live to develop progressive end-stage

CHF with its recognized symptom burden for both
patient and carer.2–6

Patients with advanced CHF are less able to com-
pensate for their poor myocardial function and
develop signs and symptoms of fluid overload with
weight gain, peripheral, intra-abdominal and pulmo-
nary oedema. Initially, this may be triggered by an
event such as a chest infection, and may respond
well to therapy, including parenteral diuretics.
However, as the CHF gets worse, fluid balance
may become so precarious, complicated by worsen-
ing renal function and increasing diuretic resistance,
that the patient has repeated, so-called ‘revolving
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door’ hospital admissions, mainly for parenteral
diuretics at a stage when time at home can be
precious. Hospital admission at this time may also
de-stabilize community support and it can then be
difficult to discharge the patient home and they die
in hospital by default.

Providing care at home for patients at the end of
life is a Department of Health priority.7 Using the
International Classification of Diseases codes to esti-
mate place of death by cause of death from Office
for National Statistics (ONS) statistics from 2002,
approximately 18% of patients with CHF died in
their own homes, 83% died in an acute or elderly
care hospital bed and only 1% in a hospice.8

In keeping with this, follow up of participants in
the Acute Infarction Ramipril Efficacy (AIRE)
study with regard to place and mode of death
found that 95% of patients who died with progres-
sive CHF did so in hospital.9 Published literature
indicates that many people wish to die at home
provided they feel their carers are supported and
their symptoms controlled and most wish to
spend as long as possible cared for in their own
homes, even if it is not possible for them to die
there.10

It has been suggested that as it is uncertain which
deterioration is the terminal one in CHF, active
treatment often continues until the end, making
advance planning and a change of emphasis to pal-
liative care difficult.11 However, where integrated
palliative-cardiology services are gaining experience,
this is not proving to be the case, and indicators
of poor prognosis can be used as a guide to trigger
exploratory conversations with patients and carers
regarding their wishes ‘should things get worse’.12

Continuous subcutaneous infusion (CSCI) of med-
ication via a battery operated syringe driver has
been used for over 30 years, revolutionizing the
care of dying people, particularly in the community,
allowing continuous levels of symptom control to be
achieved. The administration of furosemide by this
route is novel, but may be an effective alternative to
the intravenous (IV) route.13 Normal volunteers ran-
domized to receive bolus subcutaneous injections of
normal saline or furosemide showed an increased
diuresis and natriuresis with furosemide compared
with saline.14 A case series of decompensated
patients with HF demonstrated diuresis and natriure-
sis following subcutaneous administration of furose-
mide.13 Administration using a syringe driver would
also allow a continuous infusion. In the community,
evidence suggests continuous infusion of IV infusion
is superior to intermittent IV injection, especially
where there is developing diuretic resistance;15,16 a
Cochrane review in 2005 showed that urine output

was greater for those receiving continuous infusion,
and toxicity was less.17 A recently published study
also showed improved urine output and shorter hos-
pital stay in those with continuous infusion com-
pared with intermittent, although a second study
did not show any differences between the two
groups.18,19 In addition, there is some evidence that
community administration of parenteral diuretic pre-
vents hospital admission.20

For selected patients with advanced CHF, CSCI
furosemide would potentially allow patients with
advanced CHF who require parenteral diuretics,
the choice to stay either at home or in the hospice.
It would also provide an alternative route of admin-
istration in those who have lost, or dislike, the IV
route. We therefore present the results of the first
consecutive 43 episodes of using CSCI furosemide in
patients with advanced CHF known to our inte-
grated palliative-cardiology service.

Methods

The case notes of consecutive patients with CHF,
who had received CSCI furosemide during the
period between October 2006 and July 2009, were
retrospectively reviewed.

The patients were known to the palliative-cardiol-
ogy service multi-disciplinary team (MDT). Patients
in the community were managed in collaboration
with their general practitioner, and had access to
an out-of-hours palliative care support phone line
supported by nurses familiar with CSCI furosemide
(PalCall, St. Catherine’s Hospice).21

Data was entered prospectively on a data extrac-
tion form by the HF nurse specialist (HFNS) and
hospice doctor involved in the patient’s care at the
time. The data was then checked retrospectively
against the original documentation by a research
nurse before being entered onto a spreadsheet.

The following was noted: weight, symptom con-
trol, particularly breathlessness and peripheral
oedema (categorized empirically by the data inputter
on the prospective form as mild/moderate /severe,
and improvement counted if there was comment in
the notes to support improvement), site reactions
and place of care. Height of jugular venous pressure
and audible crepitations on chest auscultation were
noted where available. The daily dose of CSCI furo-
semide was calculated empirically in the absence of
any published data, assuming that using the same
daily dose as previously used by mouth would
give, in effect, an increased dose bearing in mind
the relatively poor oral absorption of furosemide.
Where patients were taking oral bumetanide, an
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approximation of 1mg bumetanide to 40mg furose-
mide was used.

The cases were categorized into four sub-groups,
depending on the aim of treatment as follows.

Group A. Setting: community. Aim: stabilizing
the condition (weight loss and improvement in clin-
ical signs of fluid overload) and prevention of hos-
pital admission for parenteral diuretics.

Group B. Setting: hospital. Aim: weight loss and
facilitation of discharge home.

Group C. Setting: hospice. Aim: stabilizing the
condition (weight loss and improvement in clinical
signs of fluid overload) and prevention of transfer
to hospital for parenteral diuretics.

Group D. Setting: hospice. Aim: prevention of
symptoms of terminal pulmonary oedema during
the dying phase.

Results

The case notes for 32 patients were reviewed (21
men; 11 women). CSCI furosemide was used for
43 patient episodes of fluid overload. When these
episodes occurred, the patients’ HF severity was clas-
sified as New York Heart Association class III for
eight episodes and IV in 35. The median number of
days per episode of CSCI furosemide was 10.5
(range 2–48; interquartile range (IQR) 6.8–13.8).
A summary can be seen in Table 1.

Overall, the aims achieved were as follows:

. prevention of hospital admission or transfer/facil-
itation of home discharge: 26/28 (93%);

. stabilization of fluid overload: documented weight
loss in 20/28 (70%) (median weight loss: 5.6 kg
[IQR 0.1–8.9]);

. prevention of symptoms during the dying phase;
15/15 (100%).

Group A

Twelve out of 14 (86%) patient episodes resulted in
an avoided hospital admission. The two hospital
admissions were for further monitoring, although
the patient was losing weight with the CSCI furose-
mide. One further patient lost weight but required
admission to the hospice for pain control.

There was documented weight loss for 10/14
(70%) patient episodes, in two, there was no docu-
mentation of weight. One patient had stable weight,
but died suddenly at home. One patient gained
weight but opted to stay at home.

Nine patient episodes resulted in an avoided
admission and a documented improvement in breath-
lessness. In nine there was documented improvement
in either peripheral oedema or ascites, but not
always in the same patients with documented
improved breathlessness. In general, documentation
of symptoms and clinical signs was not consistent.

Group B

There were only two patient episodes in this group
and both achieved the aim of being discharged from
hospital to the community with a CSCI of furose-
mide in situ, one via the hospice. Weight loss and
symptom improvement data were only available for
one. He lost 5 kg in weight and an improvement in
both breathlessness and peripheral oedema was
noted. Although there was no data about weight
loss or symptoms for the other patient, hospital
readmission was avoided.

Group C

No patient episode in this group resulted in a hos-
pital admission. There were 9/12 (75%) documented
episodes of weight loss. Two patient episodes had no

Table 1. Patients for whom the aim was stabilization of condition and prevention of hospital admission/transfer/facilitation of home

discharge (A: community; B: hospital; C: hospice)

Group setting

Weight loss (kg)

(Median (range) IQR)

Achieved

goal

Improved

SOB

Improved

oedema/ascites

Average daily dose

furosemide (mg)

Mean (range)

A N¼ 10 12 9 9 142 (80–240)

N¼ 14 8.8 (0–14.5) 2.0–10.3

B N¼ 1 2 1 1 109 (40–120)

N¼ 2 5

C N¼ 9 12 7 5 138 (80–250)

N¼ 12 6.3 (0.1–8.9) 3.8–8.4
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second measure of weight, because although the
patients were admitted with the aim of stabilizing
their condition, they deteriorated rapidly and died.
One patient gained 0.5 kg weight. There was docu-
mented improvement in breathlessness for seven
patient episodes, and documented improvement in
peripheral oedema in five.

Group D

None of the patients experienced terminal breathless-
ness, and as such, all 15 were counted as having
achieved the goal. Weight measurement was not
done as these patients were dying. Symptom assess-
ment was taken from the assessment charts used in
the Liverpool care pathway for the dying. In one
episode, there was one recording of respiratory secre-
tions documented as a variance, however, this had
resolved by the following measurement.

Site reactions

Site reactions occurred in 10/43 (23%) episodes. All
except two were mild and managed by changing the
site. One, in Group C, was troublesome, causing
repeated problems with the infusion site throughout
the infusion period and resulting in the patient
requiring oral antibiotics. The second, in Group D,
was another patient who had a single recurrence of
a previous site reaction during the same infusion
period.

In general site reactions were more common in
the patients as they became less well:

Group A: mild reaction was noted for 1/14 only of
the patient episodes;

Group B: no reactions;
Group C: reactions in 3/12 episodes; single and mild

reactions in two, and in one, this was the severe,
repeated reaction resulting in the requirement for
antibiotics;

Group D: reactions in 6/15; single and mild reac-
tions in five, and a recurrent reaction in one.

Discussion

This preliminary experience suggests that for selected
patients with advanced CHF who wish to avoid hos-
pital admission but who need parenteral diuretic,
CSCI furosemide may be useful in supporting their
preferred place of care. HFNSs have been found to
be effective in increasing community rather than
acute care for people with CHF.22 In our integrated

cardiology-palliative care team, they clearly acted as
key workers in identifying and monitoring patients
who were appropriate for CSCI furosemide in the
community or hospice. Careful patient selection
and informed preference of place of care are crucial
pre-requisites for this approach.

An alternative approach is to increase the avail-
ability of IV loop diuretic administration in the
community; there are new initiatives for HFNSs to
provide home IV services for such precarious
patients. However, the British Heart Foundation
report shows that HFNSs only see 34% of patients
known to have CHF in any one Primary
Care Trust, and each nurse carries an active case
load of approximately 60 patients.23 The situation
appears to be both inequitous and unsustainable
for a valuable and crucial patient resource.
CSCI furosemide may address some of these issues.
Syringe drivers are familiar to all trained dis-
trict nurses, and are available in all community set-
tings. Thus this would seem to be an excellent use
of the HFNSs’ time and expertise, identifying and
monitoring patients rather than in administration
of diuretic.

Another important issue that arises from the pos-
sibility of CSCI furosemide is that whilst some UK
hospices are less familiar with continuous IV infu-
sion of medication, all are familiar with CSCIs.
As it can be difficult to tell whether a CHF patient’s
deterioration is the one that will lead to their death,
then having a hospice that is able to provide paren-
teral infusion of diuretic may then improve the
choice of place of care and death for people with
CHF.

The main weakness of this report, of course, is
that of any retrospective case note review, dependent
as it is upon the quality and consistency of docu-
mentation, especially with a variety of clinicians and
settings. In addition, clinical estimates of peripheral
oedema, jugular venous pressure height and the pres-
ence of basal crepitations are particularly open to
large variation and interpretation. However, even
where the weight was measured by the patient or
carer at home, we feel that weight change is a rea-
sonably objective measure given that the avoidance
of hospital admission, or facilitation of home dis-
charge achieved by patients in groups A–C, are sig-
nificant patient-relevant outcomes worth further
study. In a future planned study, weight measure-
ment would be standardized with calibrated scales
and weighing performed by research staff for further
accuracy.

The other weakness is inherent with any design
without a control group. We therefore cannot
exclude other factors from being instrumental in
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supporting these patients in their preferred place
of care. All patients were closely supervised as part
of a well integrated HF-palliative care service and
received optimization of all diuretic therapy, not
just the loop diuretic; any contribution from the
CSCI furosemide is therefore difficult to isolate.
However, this data is important, and can inform
the design of future study designs with a control
arm.

For Group D, we cannot assess whether the use
of CSCI furosemide played any role in patient care.
Further work in this area would need a randomized
controlled study comparing CSCI with IV furose-
mide. In addition, given that the role of diuretics
in the last few days of life in the face of worsening
renal failure and increasing diuretic resistance is
unclear, a case could be made for an additional pla-
cebo arm. This area is further complicated by poten-
tial difficulty in distinguishing pulmonary oedema
from the retained secretions commonly seen in
those dying of any cause, although given that the
one patient in this series had a single episode of
quickly resolving discomfort makes pulmonary
oedema unlikely.

The subcutaneous route was well tolerated for
the most part, although one patient in particular
had recurrent problems and there was a sugges-
tion that problems became more frequent in
those who were more unwell, despite there being
no obvious difference in the daily dose of CSCI
furosemide received between community patients
and those who were dying (see Table 1). The
site reaction rate is in keeping with that previously
documented in the literature (9%–48%).24,25

Conclusion

CSCI of furosemide for selected patients with
advanced HF who are not imminently dying
appears to be an effective route of parenteral diure-
tic in terms of weight loss and prevention of hospi-
tal admission. It was well tolerated as part of an
overall management plan. As the majority of com-
munity and hospice nurses have access to and are
familiar with CSCI pumps, this practice should be
transferable across the UK. The role in the
dying patient, if any, requires further assessment.
Further work in the future should compare IV ther-
apy with CSCI, and how community use of CSCI
furosemide compares with other practice, such as
escalation of oral diuretic therapy, to allow
greater understanding of the relative effectiveness of
each method of administration and management
options.

Acknowledgements

We are grateful for the support of Dr Bob Clark, consul-

tant cardiologist (acute) at the Acute Scarborough and
North Yorkshire NHS Healthcare Trust; the district
nurses of North Yorkshire and York Primary Care
Trust; the staff of St Catherine’s Hospice and Tracey

Hawkes, data manager.

Funding statement

This research received no specific grant from any funding
agency in the public, commercial or not-for-profit sectors.

Competing interests

The authors declare that they have no competing interests.

References

1. British Heart Foundation. Projected number of hospital

admissions for heart failure in those aged 45 and over, by
sex and age, 2006/07- 2026/27. 2010.

2. Cowie MR, Wood DA, Coats AJ, Thompson SG, Suresh
V, Poole-Wilson PA, et al. Survival of patients with a new

diagnosis of heart failure: a population based study. Heart
2000; 83: 505–510.

3. Davidson PM, Cockburn J and Newton PJ. Unmet needs

following hospitalization with heart failure: implications
for clinical assessment and program planning.
J Cardiovasc Nurs 2008; 23: 541–546.

4. Murray SA, Boyd K, Kendall M, Worth A, Benton TF
and Clausen H. Dying of lung cancer or cardiac fail-
ure: prospective qualitative interview study of
patients and their carers in the community. Br Med J

2002; 325: 929.
5. Rogers A, Addington-Hall JM, McCoy AS, Edmonds

PM, Abery AJ, Coats AJ, et al. A qualitative study of

chronic heart failure patients’ understanding of their
symptoms and drug therapy. Eur J Heart Fail 2002; 4:
283–287.

6. Rogers AE, Addington-Hall JM, Abery AJ, McCoy AS,
Bulpitt C, Coats AJ, et al. Knowledge and communication
difficulties for patients with chronic heart failure: qualita-

tive study. Br Med J 2000; 321: 605–607.
7. End of Life Care Strategy - promoting high quality care for

all adults at the end of life. London: Department of Health,
2010. http://www.dh.gov.uk/en/Publicationsandstatistics/

Publications/PublicationsPolicyAndGuidance/
DH_086277 (accessed 15 February 2011).

8. Beattie JM. The burden of advanced heart failure: an instru-

ment to facilitate population based needs assessment for the
provision of palliative/supportive care for management of
this chronic progressive disease. London: National Health

Services, 2005.
9. Cleland JG, Erhardt L, Murray G, Hall AS and Ball SG.

Effect of ramipril on morbidity and mode of

death among survivors of acute myocardial infarction
with clinical evidence of heart failure. A report from
the AIRE study investigators. Eur Heart J 1997; 18:
41–51.

662 Palliative Medicine 25(6)



10. Agar M, Currow DC, Shelby-James TM, Plummer J,
Sanderson C and Abernethy AP. Preference for place of
care and place of death in palliative care: are these dif-

ferent questions? Palliat Med 2008; 22: 787–795.
11. Murray SA, Kendall M, Boyd K and Sheikh A. Illness

trajectories and palliative care. Br Med J 2005; 330:
1007–1011.

12. Johnson M, Parsons S, Raw J, Williams A and Daley A.
Achieving preferred place of death – is it possible for
patients with chronic heart failure? Br J Cardiol 2009;

16: 194–196.
13. Goenaga MA, Millet M, Sanchez E, Garde C, Carrera JA

and Arzellus E. Subcutaneous furosemide. Ann

Pharmacother 2004; 38: 1751.
14. Verma AK, da Silva JH and Kuhl DR. Diuretic effects of

subcutaneous furosemide in human volunteers: a ran-

domized pilot study. Ann Pharmacother 2004; 38:
544–549.

15. Brater DC. Resistance to loop diuretics. Why it happens
and what to do about it. Drugs 1985; 30: 427–443.

16. van Meyel JJ, Smits P, Dormans T, Gerlag PG, Russel
FG and Gribnau FW. Continuous infusion of furosemide
in the treatment of patients with congestive heart failure

and diuretic resistance. J Intern Med 1994; 235: 329–334.
17. Salvador DR, Punzalan FE and Ramos GC. Continuous

infusion versus bolus injection of loop diuretics in con-

gestive heart failure. Cochrane Database Syst Rev 2005;
Issue 3: Art. No.: CD003178. DOI: 10.1002/
14651858.CD003178.pub3.

18. Thomson MR, Nappi JM, Dunn SP, Hollis IB, Rodgers
JE and Van Bakel AB. Continuous versus intermittent
infusion of furosemide in acute decompensated heart fail-

ure. J Card Fail 2010; 16: 188–193.
19. Allen LA, Turer AT, Dewald T, Stough WG, Cotter G

and O’Connor CM. Continuous versus bolus dosing of
Furosemide for patients hospitalized for heart failure.

Am J Cardiol 2010; 105: 1794–1797.
20. Ryder M, Murphy NF, McCaffrey D, O’Loughlin C,

Ledwidge M and McDonald K. Outpatient intravenous

diuretic therapy; potential for marked reduction in hos-
pitalisations for acute decompensated heart failure. Eur J
Heart Fail 2008; 10: 267–272.

21. Campbell C, Harper A and Elliker M. Introducing
’Palcall’: an innovative out-of-hours telephone service
led by hospice nurses. Int J Palliat Nurs 2005; 11:

586–590.
22. Blue L, Lang E, McMurray JJ, Davie AP, McDonagh

TA, Murdoch DR, et al. Randomised controlled trial of
specialist nurse intervention in heart failure. Br Med J

2001; 323: 715–718.
23. Heart failure nurse services in England: executive sum-

mary. London: British Heart Foundation, 2008.

24. Lichter I and Hunt E. Drug combinations in syringe dri-
vers. N Z Med J 1995; 108: 224–226.

25. Morgan S and Evans N. A small observational study of

the longevity of syringe driver sites in palliative care. Int J
Palliat Nurs 2004; 10: 405–412.

Zacharias et al. 663



Copyright of Palliative Medicine is the property of Sage Publications, Ltd. and its content may not be copied or

emailed to multiple sites or posted to a listserv without the copyright holder's express written permission.

However, users may print, download, or email articles for individual use.


