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EDITORIAL

Just how benign is renal dopamine?

For more than 15 years intravenous (i.v.) infusions of
low dose dopamine have been widely used for their
renoprotective effect, both in the critically ill and those
at risk of renal dysfunction undergoing major surgery.
Although the practice is still widespread there is little
evidence to support this role [1] and furthermore,
recent reviews have argued against routine ‘renal do-
pamine’ [2,3]. Whilst the evidence in favour of do-
pamine is weak, its use has been justified by the
potentially grave prognosis of patients who develop
acute renal failure (ARF) [4,5].

Dopamine was initially used in the belief that clinical
research would follow to confirm that it is re-
noprotective. A consistent feature of the published
trials is that low dose dopamine infusions increase
urine output [6]. The trials differ on whether they
attribute this to a systemic inotropic effect [7] or to
local actions in the kidney such as arterial vaso-
dilatation and inhibition of renal tubular sodium re-
absorption [8]. However, studies have been unable to
demonstrate that dopamine can prevent ARF or reduce
mortality [9]. The rationale for its use has therefore
changed to, ‘it may not prevent renal failue but fluid
balance is easier to manage in non-oliguric patients
and at least it's harmless’.

This benign label for dopamine is in spite of the fact
that low doses may cause haemodynamic effects such
as tachyarrhythmias, increased cardiac preload and
afterload, myocardial ischaemia and exacerbation of
hypovolaemia. Conventional teaching is that low
doses (0.5-2.5ug kg=' min~") of dopamine have a
specific dopaminergic effect, and only at higher doses
do the B (3-5ug kg™ min~") and « (>5ug kg™ min™")
adrenergic responses occur. However, in practice, in-
ter-patient variation and altered drug handling in acute
illness [10] make the haemodynamic response to low
dose dopamine unpredictable [11]. From a respiratory
point of view, dopamine has been shown to reduce
hypoxic respiratory drive [12] and increase intra-
pulmonary shunt [13].

There are four other areas that have not been widely
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considered and must question whether renal do-
pamine is truly benign. The first is oliguria. This is
preferable to a dopamine-induced diuresis if the prob-
lem is actually hypovolaemia - a condition which
cannot always be excluded even with a pulmonary
artery catheter. Whilst patients in intensive care with
renal impairment continue to pass some urine there
may also be a reluctance to start haemofiltration.
Although not without its own complications, haem-
ofiltration corrects metabolic derangements and al-
lows better feeding regimes. In addition, oliguria can
be because of tubuloglomerular feedback (TGF), the
process by which the kidney lowers the glomerular
filtration rate to protect itself from ischaemic damage
[14]. Ischaemia is a major aetiological cause of ARF
even though the kidneys receive up to 25% of cardiac
output. The renal medulla is the most vulnerable re-
gion because the counter current exchange mech-
anism and ‘portal’ nature of its blood supply normally
render it in a state of borderline hypoxia. If the me-
dullary tubular cells become ischaemic they fail to
reabsorb sodium which is an energy dependent pro-
cess. Consequently, excess sodium chloride reaches
the distal tubule and by the process of TGF glomerular
filtration is reduced. In turn this decreases the filtrate
reaching the tubules thereby reducing the metabolic
work and oxygen consumption of the medulla.
Dopamine decreases oxygen consumption in the renal
tubules by its diuretic action blocking solute re-
absorption but it also antagonises TGF with the risk
of causing ischaemia [15]. The overall effect of do-
pamine on medullary oxygenation probably depends
on the patient’s circulating volume status and cardiac
output.

Second, concern has recently been raised about the
possible adverse effects of dopamine on the splanch-
nic circulation. It was thought that dopamine and its
synthetic analogue dopexamine not only selectively
improved renal blood flow but also increased splanch-
nic perfusion in critically ill patients, lessening the risk
of ischaemia and subsequent reperfusion injury. This
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is highly controversial but some studies have cast
doubt on whether dopaminergic agonists selectively
increase splanchnic blood flow [16] or if this ne-
cessarily reduces gut mucosal ischaemia [17]. These
studiesillustrate the concept thatincreasing an organ’s
perfusion may not be beneficial if the blood flow is
then shunted across critical tissue beds.

Third, recent work has shown that dopamine de-
presses anterior pituitary function except for ACTH
secretion. Dopamine infusions of 5 ug kg !
multiple trauma patients suppressed prolactin, LH and
growth hormone secretion [18,19]. Perhaps most in-
terestingly, dopamine exacerbated the so called ‘sick
euthyroid syndrome of critical illness’ [20] — namely
low T, T; and TSH levels, with a raised rT;. Whilst
this could be beneficial because it decreases protein
catabolism by reducing the metabolic rate, it must
also obtund the body’s acute endocrine response to
stress. In addition, T; is one of the body’s endogenous
inotropes [21]. Earlier work in healthy subjects has
already shown that low dose dopamine (0.5 ug kg™’
min~") significantly suppresses prolactin secretion
[22].

Finally, dopamine may alter immunological function
via its inhibitory effect on prolactin secretion. Hypo-
physectomy or inhibition of prolactin secretion causes
humoral and cell mediated immunosuppression in
rats that can be reversed with exogenous prolactin
[23]. Indeed the dopamine analogue bromocriptine,
by inducing hypoprolactinaemia, has been used in
humans and animals as an immunosuppressant to
reduce transplant rejection [24,25].

Prolactin receptors have been identified on T and
B lymphocytes that not only respond to circulating
prolactin but also to a prolactin-like substance pro-
duced locally by lymphocytes [26]. Lymphocyte pro-
liferation has also been shown to be inhibited in vitro
by anti prolactin sera [27] and by bromocriptine [28,
29] indicating that dopamine has immunosuppressive
actions independent of the pituitary. A study in six
intensive care patients by Devins et al. [30] is the only
work so far to look at the effect of dopamine on
immune function in vivo. It showed that dopamine
infusions of 5 ug kg=' min~" or more produced a tem-
porary but significant fall in blood lymphocyte count
and in the T cell response to a mitogenic stimulus. As
yet these experiments have not been repeated with

" min~" in

lower doses of dopamine, but it is worrying that iat-
rogenic dysfunction and
suppression may be caused by a drug with no proved

endocrine immuno-

benefit on outcome.

Clearly, there is no simple panacea for reno-
protection in the critically ill. However, with concerns
growing about the adverse effects of dopamine, man-
agement of oliguria should concentrate on appropriate
resuscitation and accurate assessment of fluid status
— guided by at least the use of a pulmonary artery
catheter. Properly controlled clinical trials are needed
to determine whether dopamine can in fact alter the
course of renal dysfunction and to evaluate its safety.
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References

1 Szerlip H. Renal-dose dopamine: fact or fiction. Ann Intern
Med 1991; 115: 153-154.

2 Vincent J. Renal effects of dopamine: can our dream ever
come true? Crit Car Med 1994; 22: 5-6.

3 Thompson BT, Cockrill BA. Renal-dose dopamine: asiren’s
song? Lancet 1994; 344: 7-8.

4 Sweet SJ, Glenney CU, Fitzgibbons JP, Friedman P, Teres
D. Synergistic effect of acute renal failure and respiratory
failure in the surgical intensive care unit. Am J Surg 1981;
141: 492-496.

5 Cameron JS. Acute renal failure in the intensive care until
today. Intensive Care Med 1986; 12: 64-70.

6 Flancbaum L, Choban P, Dasta J. Quantitative effects of
low dose dopamine on urine output on oliguric surgical
intensive care unit patients. Crit Care Med 1994; 22: 61-66.

7 Duke GJ, Bernsten AD. Dopamine and renal salvage in
the critically ill patient. Anaesth Intensive Care 1992; 20:
277-302.

8 Duke GJ, Briedis JH, Weaver RA. Renal supportin critically
ill patients. Low-dose dopamine or low-dose dobutamine?
Crit Care Med 1994; 22: 1919-1925.

9 Baldwin L, Henderson A, Hickman P. Effect of post-
operative low-dose dopamine on renal function after
elective major vascular sugery. Ann Intern Med 1994; 120:
744-747.

10 Zaritsky A, Lotze A, Stull R, Goldstein D. Steady state
dopamine clearance in critically ill infants and children.
Crit Care Med 1988; 16: 217-219.

11 Edwards JD, Tweedle DEF. The haemodynamic effect of
dopamine in severe human septic shock. Br J Surg 1986;
73: 503.

© 1997 European Academy of Anaesthesiology, European Journal of Anaesthesiology, 14, 347-349

https://doi.org/10.1046/].1365-2346.1997.00091.x Published online by Cambridge University Press


https://doi.org/10.1046/j.1365-2346.1997.00091.x

12

13

14

15

16

17

18

19

20

21

22

Ward DS, Bellville JW. Reduction of hypoxic ventilatory
drive by dopamine. Anesth Analg 1982; 61: 333-337.
Rennotte MT, Reynaert M, Clerbaux T, Willems E, Rod-
enstein D, Frans A. Effects of two inotropic drugs, do-
pamine and dobutamine on pulmonary gas exchange in
artifically ventilated patients. Intensive Care med 1989;
15: 160-165.

Brezis M, Rosen S, Silva P, Epstein FH. Renal ischaemia:
A new perspective. Kidney Int 1984; 26: 375-383.
Schnermann J, Todd K, Briggs J. Effect of dopamine on
the tubuloglomerular feedback mechanism. Am J Physiol
1990; 258: F790-F798.

Uusaro A, Ruokonen E, Takala J. Gastric mucosal pH does
not reflect changes in splanchnic blood flow after cardiac
surgery. Br J anaesth 1995; 74: 149-154.

Segal JM, Phang PT, Walley KR. Low-dose deopamine
hastens onset of gut ischemia in a porcine model of
hemorrhagic shock. J Appl Physiol 1992; 73: 1159-1164.
Van den Berghe G, de Zegher, Lauwers P, Veldhuis JD.
Luteinizing hormone secretion and hypoandrogenaemia
in critically ill men: effect of dopamine. Clin Endocrinol
1994; 41: 563-569.

Van den Berghe G, de Zegher, Lauwers P, Veldhuis JD.
Gorwth hormone secretion in critical illness: effect of
dopamine. J Clin Endocrinol Metab 1994; 79: 1141-1146.
Van den Berghe G, de Zegher, Lauwers P. Dopamine
and the sick euthyroid syndrome in critical illness. Clin
Endocrinol 1994; 41: 731-737.

Klemperer J, Klein |, Gomez M et al. Thyroid hormone
treatment after coronary artery bypass surgery. New Engl
J Med 1995; 333: 1522-1527.

Ho KY, Smythe GA, Duncan M, Lazarus L. Dopamine

23

24

25

26

27

28

29

30

Just how benign is renal dopamine? 349

infusions in patients with pathological hyperprolactin-
aemia: evidence of normal prolactin supressability but
abnormal dopamine metabolism. J Clin endocrinol Metab
1984; 58: 128-133.

Bernton E, Bryant H, Holaday J, Dave J. Prolactin and
prolactin secretagogues reverse immunosuppression in
mice treated with cysteamine. Brain Behav Immun 1992;
6: 394-408.

Compton C, Rizk I, Regauer S, Burd E, Holaday J. The
effect of bromocryptine-induced hypoprolactinaemia on
xenograft and allogenic graft survival in a mouse model.
J Burn Care Rehabil 1994; 15: 393-400.

Carrier M, Wild J, Pelletier C, Copeland J. Bromocriptine
as an adjuvant to cyclosporine immunosuppression after
heart transplantation. Ann Thorac Surg 1990; 49: 129-132.
Hiestand PC, Mekler P, Nordmann R, Grieder A, Perm-
mongkol C. Prolactin as a modulator of lymphocyte re-
sponsiveness provides a possible mechanism of action for
Cyclosporin. Pro Natl Acad Sci USA 1986; 83: 1599-1603.
Hartmann DP, Holaday JW, Bernton EW. Inhibition of
lymphocyte proliferation by antibodies to prolactin. FA-
SEB J 1989; 3: 2194-2202.

Morikawa K, Oseko F, Morikawa S. Immunosuppressive
activity of bromocriptine on human T lymphocytes in
vitro. Clin Exp Immunol 1994; 95: 514-518.

Morikawa K, Oseko F, Morikawa S. Immunosuppressive
property of bromocriptine on human B lymphocyte func-
tion in vitro. Clin Exp Immunol 1993; 93: 200-205.
Devins SS, Miller A, Herndon BL, O'Toole L, Reisz G.
Effects of dopamine on T lymphocyte proliferative re-
sponses and serum prolactin concentrations in critically
ill patients. Crit Care Med 1992; 20: 1644-1649.

© 1997 European Academy of Anaesthesiology, European Journal of Anaesthesiology, 14, 347-349

https://doi.org/10.1046/].1365-2346.1997.00091.x Published online by Cambridge University Press


https://doi.org/10.1046/j.1365-2346.1997.00091.x

