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The death knell for dopamine?

Australian and New Zealand Intensive Care Society (ANZICS)
Clinical Trials Group. Low-dose dopamine in patients with early
renal dysfunction: A placebo-controlled randomized trial. Lancet
2000;356:2139-43.

SUMMARY
This prospective, randomized, double-blind, placebo-controlled,
multicentre study was conducted by the Australian and New Zealand
Intensive Care Society (ANZICS) Clinical Trials Group. It involved
23 intensive care units (ICUs) and was carried out between March
1996 and April 1999. The study population consisted of subjects
with at least two features of systemic inflammatory response syn-
drome (SIRS) and at least one indicator of early renal dysfunction
(urine output <0.5 ml/kg/hour for over four hours or longer; serum
creatinine> 150 mmol/L; a rise in creatinine concentration of >80
mmol/L in less than 24 hours). Renal transplant recipients and
subjects with a baseline creatinine >300 mmollL were excluded
from the trial. After randomization to the study groups, low-dose
dopamine (2 mg/kg/minute) or placebo infusion was administered in
a blinded manner. The randomization schedule and treatment as-
signed were concealed from all clinical care providers and research
personnel. The primary outcome measure was the peak serum
creatinine level achieved during the trial infusion. The secondary
outcome measures included the reasons for cessation of infusion,
cardiac arrhythmias, duration of mechanical ventilation, ICU and
hospital stay, hourly urine output at predefined times, the number
of patients needing dialysis, the number of patients achieving
creatinine >300 mmol/L and the survival rates. The sample size
calculations were based on a projected mean peak creatinine of 250
mmollL in the control group which in turn was based on a pre-trial
experience from six centres. This yielded a sample size of 115
patients in each group, providing 80% power to detect a 20%
difference in serum creatinine between the two groups with an alpha
error of 0.05.

The investigators screened 467 patients and randomized 328
patients. The analyses were done on 324 patients. There was no
significant difference in the baseline study characteristics in terms
of severity of illness as assessed by APACHE II and SAPS II scores,
need for inotropes at the baseline (approximately 60% in each
group), prevalence of oliguria, mean arterial pressure and central
venous pressure. The mean (SD) duration of dopamine infusion was
113 (157) hours and that of placebo was 125 (166) (p=0.45) hours.
The mean creatinine at baseline and the mean peak level during the
infusion was 183 mmollL and 245 mmol/L for the dopamine group
and 182 mmollL and 249 mmol/L for the placebo group. Fifty-six
patients in each arm developed a creatinine level >300 mmol/L and
the need for renal replacement therapy was similar (21% in the
dopamine and 24% in the placebo group). There was an increase in
the mean urine output (mllhour) in both the groups at 1, 24 and 48
hours though there was no significant difference between the
groups. The use of diuretics was similar in both groups, and the
secondary outcome measures, including the frequency of cardiac
arrhythmias, were not different between the groups.

COMMENT
Three decades ago, dopamine was proposed as a renoprotective
agent based on its differential activity on dopaminergic and
adrenergic receptors at different doses. At lower doses, classically
0.5-3 mg/kg/minute, dopamine produces intrarenal vasodilata-
tion, increased renal blood flow (RBF), natriuresis by inhibition
of sodium reabsorption at the proximal and distal tubular level
and increased free water clearance by inhibition of the action of
antidiuretic hormone (ADH). Doses of 3-10 mg/kg/minute also
augment RBF, but this response is mediated by an increased
cardiac index due to the stimulation of beta-l receptors. The
stimulation of alpha-adrenergic receptors becomes progressively
dominant with further increases in the dose being accompanied by
systemic vasoconstriction. It is important that many of the renal
effects have been delineated in studies on healthy subjects. The
effects are more attenuated and less consistent in diseased kidneys
and critically ill patients. Further, there is a poor correlation
between plasma levels of dopamine and the rate of dopamine
infusion. This belief was substantiated by a dopamine-induced
attenuation of glomerular filtration rate (GFR) decrease and
enhanced natriuresis in various animal models of acute renal
failure (ARF). The clinical studies, however, did not find any
benefit of low-dose dopamine either in established ARF or as a
preventive measure in high-risk settings. Most of the clinical
studies were either small, controlled studies or an uncontrolled
series and thus failed to rule out the possibility of a beneficial effect
that was not detected by the small sample sizes. Heterogeneity in
the clinical settings and protocols for the use of low-dose dopa-
mine precluded a meta-analysis. The high mortality associated
with ARF (approximately 40%-80% in various settings), lack of
specific treatment and non-availability of large well designed
trials ensured the continued use of low-dose dopamine despite
many editorials arguing against its use. In 1996, an excellent
review of earlier studies was published by Denton et al. I More
recently, a few relatively wider based studies were published. Of
the 256 patients (from the placebo arm of a multicentre
interventional trial) studied by Chertow et al.,2 91 treated with
low-dose dopamine showed no reduction in the relative risk of
dialysis or death. Similarly, Lassnigg et al.' randomized 126
patients undergoing elective cardiac surgery to receive either low-
dose dopamine or furosemide or isotonic saline infusion starting
at the beginning of surgery and continuing for up to 48 hours.
There was no difference in the magnitude of rise in creatinine
levels between the group on dopamine and that on isotonic saline.
The group on furosemide fared significantly worse.'

In view ofthese findings, the current study is well planned and
executed. It delivers an unequivocal message that low-dose
dopamine does not work in altering the course of early renal
dysfunction in high-risk ICU patients. The study design was
excellent, the event rates in the control population were substantial
to allow for detection of any benefits by the drug, the drop-out rate
was low and dopamine was infused for a sufficient duration of
time. The investigators had done two preplanned interim analyses
on 100 and 200 patients. To increase the statistical accuracy to
90%, the sample size was further increased. This reduced the
likelihood of a false-negati ve study for want of an adequate sample
size. In other words, it had enough power to pick up any significant
benefit of low-dose dopamine. The criteria for defining renal
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dysfunction and its course are not the ideal but they are practical
real-life parameters that clinicians use. The high incidence of the
need for renal replacement therapy also assured the inclusion of
subjects who would have benefited from any effective therapy for
ARF.

Additionally, there has been increasing concern about the
deleterious effects of dopamine in terms of cardiac arrhythmias
(this study did not find an increase), acceleration of gut ischaemia,
alteration in the pituitary function, enhanced catabolism, impaired
T-cell function, increased myocardial oxygen demand and depres-
sion ofthe respiratory drive. However, the need for central venous
cannulation for dopamine infusion is not without risk. The extra-
vasation of dopamine during the infusion can lead to ischaemia
and gangrene.

The cumulative experience from the many studies carried out
over the past decade, and the evidence generated by this study,
argue strongly against the use of dopamine in critically ill patients
for the prevention ortreatment of ARF. While dopamine should be
abandoned, it would seem reasonable to look at selective dopa-
mine type 1 receptor agonists for any possible benefit for ARF
patients. It is unfortunate that the outlook for ARF patients
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remains grim and low-dose dopamine has failed as a potential
drug for ARF. Therefore, the quest for newer treatment modalities
needs to be intensified.
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ERRATA

1. In the second item of the Correspondence [Ramalingam S, et al. A case of triple retroviral infection with HIV-1 (Genotype C3),
HIV-2 and HTLV-I. 2000;13:274-5], the name of the second author has been misspelt and should read "R. Kannangai" instead
of "R. Kannangay".

2. In the item "Drug Information Centre in Bangalore" in News from here and there (2000;13:331-2), on page 32, column 2,
the e-mail addressshouldread ••kspcdic@blr.vsnl.netin .. insteadof ••kspdic@bir.vsnl.net.in ".

3. In the Short Report (Richard VS, et al. Clinical manifestations and survival pattern of Wilson's disease. 2000;13:301-3),
figures 1 and 2 have inadvertently got interchanged.

4. In the column An Eye on the Web (Indrajit IK. Medline. 2001;14:50-3), please note that the second author's name has
inadvertently been missed. The second author is S. NANGPAL, Institute of Naval Medicine, INHS Asvini, Colaba,
Mumbai 400005, Maharashtra.

5. In the last item of the Correspondence [Pai M, et al. Cervical cancer screening: Is it a priority among nurses? 2001 ;14:
59-60], on p. 60, first column, para 3, the second sentence should read "While the majority had heard of a Pap smear, 11%
had never heard of it and only 5% had ever had a Pap smear done. When asked ... "


