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Acute renal failure due to acute tubular necrosis: does dopamine work?

Clinical problem

The outreach service provided by the critical care service within the hospital is often called to see patients with acute renal failure. In most of these patients some basic investigations have been done and some basic therapies instituted. One such therapy is “renal dose” dopamine. 

Relevant management

If the patient is a suitable candidate for a higher level of care they will often be transferred to a different care area. General renal management there is assessing and maintaining appropriate intravascular volume and mean arterial blood pressure with inotropes. Almost invariably the dopamine is stopped.

Further information

Acute renal failure in the critical care unit is most often caused by acute tubular necrosis QUOTE "1" 
1
. The specific mechanism is still not clear but the key factor appears to be an imbalance between oxygen supply and demand at a cellular level.  

In 1963 Goldberg and colleagues first reported on the clinical use of dopamine with a case series of four patients with severe congestive heart failure refractory to standard diuretic therapy QUOTE "2" 
2
.  The study aim was to take advantage of dopamine's inotropic properties and increase sodium excretion via an increase in cardiac output. Unlike other studies using different sympathomimetics, it was found that sodium excretion increased dramatically with dopamine infusion. 

A subsequent study by the same group looked at the effects of a dopamine infusion on glomerular filtration rate and renal plasma flow QUOTE "3" 
3
. The finding in normal controls was that glomerular filtration rate, estimated renal plasma flow and solute excretion were increased, but cardiac output was also increased as a result of increased stroke volume. In the congestive heart failure patients, only solute excretion was significantly increased. The authors concluded that dopamine decreased renal vascular resistance, because renal plasma flow was increased in the absence of an increase in blood pressure.

A third study by the same group followed QUOTE "4" 
4
. There were three key findings. Firstly, that renal blood flow increased significantly with systemic injection of dopamine. Secondly, that renal arterial injection of dopamine caused a variable response in resistance, with vasodilatation occurring at low doses and vasoconstriction at higher doses. Thirdly, femoral arterial injection of dopamine caused only progressive vasoconstriction with escalating doses. Extrapolation from these three Goldberg studies led to the conclusion that low dose dopamine had renal protective properties. This prompted clinical studies of low-dose dopamine in the peri-operative setting as well as in the settings of oliguria and acute renal failure.

In a systematic review of 19 studies, benefit was defined as a “positive” effect on renal function persisting after the intervention, a decrease in mortality, or a decrease in requirement for haemodialysis QUOTE "5" 
5
. Of these studies, only two were found to be “positive”; the remaining seventeen studies were all “negative”.  The seventeen negative studies recruited more than 700 patients. No single study however, was sufficiently powered and so the possibility that low-dose dopamine may still be beneficial could not be excluded. 

The same author recently produced a meta-analysis, pooling the data from existing trials “to evaluate the impact of dopamine on the prevention, development, and course of acute renal failure, mortality, and haemodialysis requirements in critically ill patients” QUOTE "6" 
6
. 

The authors performed a Medline literature search addressing the use of dopamine in the prevention and-or treatment of renal dysfunction. Data were abstracted regarding design characteristics, population, intervention, and outcomes. A total of fifty-eight studies (n = 2149) were identified. Outcome data were reported in twenty-four studies (n = 1019) and seventeen of these were randomized clinical trials (n = 854). The author’s interpretation of the data was that dopamine did not prevent mortality (relative risk of 0.90 [0.44–1.83]; p = .92), onset of acute renal failure (relative risk of 0.81 [0.55–1.19]; p = .34), or need for dialysis (relative risk of 0.83 [0.55–1.24]; p = .42). They concluded that “the use of low-dose dopamine for the treatment or prevention of acute renal failure cannot be justified on the basis of available evidence and should be eliminated from routine clinical use”.

The meta-analysis has been criticised QUOTE "7" 
7
.  Data selection was based on a Medline search that is described imprecisely and was performed on only one database. Fifty-eight studies were identified across a very heterogeneous group. From these fifty-eight studies the authors go onto select seventeen randomised, controlled trials that are used for the statistical analyses and break these into subgroups for further analysis. There is no clear identification of which studies were in either group. 

Not withstanding the weakness in the data analysis, the conclusions reached go beyond the results presented. All of the confidence intervals presented include unity. The authors did not show any disadvantage of dopamine. However, for the total of the studies analysed, dopamine non-significantly decreased the incidence of both death and acute renal failure to about 80% of the values in the control group and the incidence of haemodialysis to about 90% QUOTE "7" 
7
. The authors concluded that the “final clarification of the value of dopamine concerning binary outcomes such as death or dialysis requires large randomized, controlled trials”

How you would change future management

There is still much controversy about the place, if any, of dopamine in the patient with acute renal failure. No benefit has been shown in terms of reduced mortality or dialysis. Similarly, no harm has been demonstrated. Unfortunately no studies conducted to date have had the appropriate design to answer the question of its use in the patients with acute tubular necrosis.

In future I would continue to turn off the dopamine. Whilst there is no demonstration of harm in its use, all drugs have side effects and fluid balance may be an issue in this group of patients. 
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