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The acute effects of a single dopamine infusion in elderly
patients with congestive cardiac failure

THOMPSON ROBINSON, SALAH GARIBALLA, GRAHAM FANCOURT, JOHN POTTER &
MARK CASTLEDEN
University Division of Medicine for the Elderly, Leicester General Hospital, Gwendolen Road, Leicester LE5 4PW

1 Dopamine (DA) at low doses (2.5 ,ug kg-' min-') produces a measurable increase in
glomerular filtration rate (GFR) and effective renal plasma flow (ERPF) in young

healthy subjects and has a therapeutic effect in younger patients with congestive
cardiac failure (CCF). In elderly healthy subjects, DA increases ERPF but does not
increase GFR in all subjects.

2 To determine the potential therapeutic use of DA in elderly subjects with CCF, we

studied 17 patients (5 male) aged 79.9 years (range 68 to 93 years) admitted to hospital
for inpatient treatment of CCF resistant to diuretic and angiotensin converting
enzyme inhibitor therapy. The effects of a single infusion DA at 2.5 ,ug kg-' min-'
on GFR and ERPF were assessed in a double-blind, placebo controlled prospective
study.

3 There were no significant differences in GFR or ERPF between control and DA.
A reduction in GFR was seen in some patients.

4 DA at low dosage was not shown to benefit elderly patients with resistant CCF, and in
some patients was detrimental. Higher doses or a combination with other inotropes
may be necessary for a renal effect in elderly patients.
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Introduction

Dopamine (DA) affects renal perfusion by a number of
dose related mechanisms including specific renal vaso-
dilatation and indirectly by its positive inotropic effect
on the heart. It produces a measurable increase in
glomerular filtration rate (GFR) and effective renal
plasma flow (ERPF) in young subjects [1, 2], in whom
DA administration is used as a technique to assess renal
functional reserve capacity (RFRC).
There is a reduction of 50% in GFR and ERPF by the

age of 80 [3], but until recently the effects of DA on
these parameters in the elderly was unknown. Fancourt
et al. [4] showed that a low dose DA infusion sig-
nificantly increased ERPF with no overall change in
GFR. Individual results identified two groups: those in
whom there was no RFRC, and those in whom there
was reserve capacity.

In congestive cardiac failure (CCF), DA selectively
increases renal blood flow and GFR at low doses
producing a marked naturesis. This has prompted its
therapeutic use in young patients with intractable CCF
[5, 6, 7]; in addition to its acute benefit, one study

showed a sustained benefit for up to 28 months [6].
Since the effects of DA in CCF in the elderly had not
been previously studied, we investigated the acute
response to a DA infusion in such patients.

Methods

We studied 17 patients (five male) mean age 79.9 years
(range 68 to 93) who had been admitted for inpatient
management of symptomatic CCF resistant to standard
therapy. Patients were in sinus rhythm or controlled
atrial fibrillation (rate < 100) and had a serum creatinine
of <200 ,umol 1-1 on admission. Patients with valvular
heart disease, unstable angina, recent myocardial in-
farction, hypertension, peripheral vascular disease, or
a history of ventricular dysrhythmias were excluded.

Patients received 1000 ml fluid day-', and a con-
trolled protein (1 g kg-' body weight day-) and
sodium (no added salt) diet for at least 3 days prior to
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intervention. Their weight was recorded daily and their
usual medication continued throughout the study.
There followed a randomised, double-blind,

placebo-controlled study, performed on successive
days at the same time of day. Patients rested for 30 min,
and venous blood was taken for the measurement of full
blood count and biochemistry, and a 24 h urine collec-
tion started. ERPF was measured using bolus injection
of [1251]-labelled hippuran (5 MBq), and GFR using
[51Cr]-labelled EDTA (5 MBq) [8]. Patients received an
infusion over 4 h of 5% dextrose with or without added
DA at a rate of 2.5 ,ug kg-' min-'. There was con-

tinuous electrocardiographic monitoring, and blood
pressure and heart rate were recorded at 15 min inter-
vals using a DINAMAP semi-automatic recorder. The
infusion was terminated if there was a significant tachy-
cardia, hypotension or hypertension; or palpitations,
arhythmia, vomiting or angina. (One subject developed
fast atrial fibrillation.) ERPF analysis in five patients
and GFR in one patient were not technically possible.

Statistical analysis using Student's paired t-test was
performed comparing data during DA with that during
control infusion.

All patients gave their informed written consent, and
the study was approved by the Leicestershire Health
Authority Ethics Committee.

Results

Mean (s.e. mean) values of measurements are given in
Table 1. There was no significant difference in weight
change between hospital admission, control and DA
infusion days. Similarly the DA infusion had no effect
on serum creatinine, 24 h urine sodium excretion and
volume, and there was no significant increase in sys-
tolic blood pressure (Table 1). There was no increase in
mean GFR (Table 1), and although GFR increased in six
patients, no concomitant increase in ERPF was seen in
all these patients (Figure 1). There was no significant
change in mean ERPF (Table 1), an increase being
shown in only 50% of patients (Figure 1).

Discussion

We found no increase in ERPF in response to low dose
DA infusion in elderly patients with CCF. However,

baseline ERPF was low compared with that reported
for normal elderly subjects [4], and may reflect renal
hypoperfusion secondary to poor cardiac output. CCF
is associated with low tissue perfusion pressure and
reduced oxygen saturation of tissues, causing in-
creased sympathetic activity with increased nor-
adrenaline and DA concentrations [9, 10]. It is possible
that, in the presence of high endogenous DA con-

centrations, further intravenous infusion will not be
beneficial. It is known that downregulation of 1-adreno-
ceptors occurs in CCF [10] and with ageing [11].
Changes in DA receptor number and/or properties
could also occur, though there has been little con-
vincing evidence to suggest an alteration in DA
receptors [10], or endogenous renal DA formation in
CCF [12]. Though studies in young patients with CCF
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Figure 1 Glomerular filtration rate (ml min-1 1.73 m-2) and
effective renal plasma flow (ml min-1 1.73 m-2) in elderly
patients with intractable cardiac failure. Effects of dopamine.

Table 1 Means (± s.e. mean) for control and dopamine infusion days

n Control Dopamine P value

Pulse (beats min-1) 16 80 ± 3.3 79 ± 4.2 0.74
SBP (mm Hg) 16 114 ± 4.6 120 ± 3.9 0.20
DBP (mm Hg) 16 69 ± 12.3 72 ± 13.4 0.03
Creatinine (,umol 11) 16 160 ± 18.8 166 ± 20.7 0.66
Weight change (kg) 16 -0.4 ± 0.51 -0.5 ± 0.55 0.81
GFR (ml min-1 1.73 m2) 15 46 ± 5.1 48 ± 5.7 0.52
ERPF (ml min- 1.73 m-2) 11 139 ± 15.7 138 ± 12.5 0.92
Urine NA (mmol 24 h-1) 11 54 ± 14 46± 15.4 0.45
Urine volume (ml 24 h'-) 11 1098 ± 161.0 1001 ± 191 0.50
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did show a significant increase in ERPF with renal dose
DA, these studies used higher but sub-inotropic doses
of DA [5, 7] or dobutamine [6]. This may explain im-
provements seen in other studies but not in the present
study. As neither cardiac output nor peripheral vas-
cular resistance were measured in this study, we are
unable to say whether the dose of DA used had an
inotropic effect though there was no significant change
in SBP. It is possible that higher doses of DA are
required in elderly patients with CCF, and that this
study should be repeated using such concentrations.
There was no significant change in GFR with a DA

infusion, and more disturbingly a decrease in about 50%
of patients. GFR has also been noted to fall with DA in
some normal elderly subjects, and an inverse cor-
relation between baseline GFR and % change in GFR
with DA was observed [4]. The implication is that

patients with higher GFR are already approaching their
maximal filtration capacity and cannot increase this
further. No significant inverse correlation was seen in
our study. Beukhof et al. [1 found that when GFR was
below 73 ml min-' 1.73 m- RFRC was exhausted. All
but two of our patients had GFRs below this level. Ter
Wee et al. [2] found that RFRC could only reliably be
established by combined DA and amino acid infusion
which was not performed in the present study or the
study of Beukhof [1].
We have shown that in elderly patients with CCF,

low dose DA infusion reduces GFR and urine sodium
excretion in some patients, and appears of equivocal
benefit in the management of CCF. Further studies are
still needed to define the role of DA in this group of
patients, and the potential benefits of higher dose DA
infusion.
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