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Renal replacement therapy: to treat, or not to treat,

that is the question...
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Abstract

When to commence renal replacement therapy (RRT)
in the critically ill remains an unresolved issue. The
study by Thakar and colleagues sheds some light

on current practice through an international survey,
demonstrating physicians’inclination to start RRT
earlier when the severity of disease is higher. However,
Clec’h and co-workers investigated the effect of RRT on
hospital survival by performing a propensity analysis on
the large multicentre French OUTCOMEREA database.
They demonstrate that RRT does not confer survival
benefit, with a delay in initiation being proposed as a
contributing factor.

Timing of initiation of renal replacement therapy (RRT)
is currently one of the major unresolved topics in critical
care nephrology and this is addressed through different
approaches in a previous issue of Critical Care [1,2].
Thakar and colleagues [1] performed an international
survey predominantly among North American nephro-
logists consulting in intensive care. They questioned
practice patterns for the initiation of RRT using three
case scenarios representing patients with increased
severity of disease and, by implication, a higher proba-
bility of mortality. The majority of the 172 respondents
(70% USA) expressed a reticence in commencing RRT
early given the lack of evidence, preferring to base their
decision on absolute levels of creatinine or blood urea
nitrogen (BUN) (>442 pmol/l (>5 mg/dl), >35.6 mmol/l
(>100 mg/dl), respectively) rather than any relative rise.
Despite this, 94% of physicians reported that they would
be likely to start dialysis early in patients with the highest
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disease burden with early RRT described as a lower BUN
on commencing treatment. Thus, the proportion of
physicians starting dialysis at a BUN <75 mg/dl tripled in
the more severe case. Finally, given a selection of five
parameters (BUN, creatinine, urine output, oxygenation
and potassium) for starting RRT, the latter two were
given the highest priority with oxygen saturation
appearing as the most frequent trigger in severe cases.
However, as in most studies of this nature, cohort
selection is of great importance. For example, only two
nephrologists were also trained in critical care. The
responses were substantially influenced by current prac-
tice in the US underlined by the significantly higher
inclination towards early initiation of RRT in physicians
practicing outside the US [1]. These results also differ to a
recently published survey among 275, mainly European
intensivists [3]. Whereas the median thresholds with
regard to serum creatinine (300 pmol/l) or urea (40 mmol/l)
were similar, there was a higher priority attached to
hyperkalemia, metabolic acidosis and volume overload.
Additionally, they demonstrated a trend towards early
initiation of RRT, with the majority favouring initiation
when a diagnosis of acute kidney injury (AKI) was made
based on AKIN (Acute Kidney Injury Network)/RIFLE
(Risk, Injury, Failure, Loss, End-Stage Renal Disease)
criteria, particularly with regard to oliguria [3]. Thus,
early treatment was defined by starting RRT within
6 hours after AKI diagnosis according to the AKIN/
RIFLE criteria. The perceived importance of oliguria as a
trigger for commencing RRT is supported by other
studies. For example, the international BEST kidney
study group identified oliguria/anuria as the most
frequent reason to start RRT [4] and similar results were
seen in the RENAL trial where oliguria was the indication
to start in 60% of all patients [5].

A completely different approach towards initiation of
treatment was chosen by Clec’h and co-workers investi-
gating the effect of RRT on hospital survival in the French
longitudinal prospective multicenter OUTCOMEREA
database [2]. They addressed the question as to whether
RRT confers a survival benefit in critically ill patients
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through sophisticated propensity analyses. Using two
different propensity scores the answer was a resounding
‘NO! Do these results mean that RRT should be
abandoned? Of course not: RRT definitely does one
thing - it clears toxins and re-establishes electrolyte, acid-
base and fluid homeostasis. Therefore, the maximum one
could expect from provision of RRT would be hospital
mortality equal to patients not requiring RRT. However,
the occurrence of AKI reflects a higher severity of disease
and is independently associated with increased mortality
[6-8]. Therefore, observed outcome will always be worse,
regardless of how efficiently we replace the failing
kidneys. This is clearly supported by the significantly
higher modified Severity of Organ Failure score (mSOFA)
and Simplified Acute Physiology Score (SAPS) II scores
found for patients treated with RRT in both the crude
comparison and the two propensity models [2].
Interestingly, one of the main conclusions was to
commence RRT earlier based on the finding that delayed
RRT, that is, starting 48 hours after reaching maximum
RIFLE, was associated with a two-fold increased odds
ratio for mortality compared to early or immediate RRT.
However, only 12% of all patients treated with RRT fell
into the ‘late’ category and the median duration from
onset of AKI to start of RRT was only one day in this
cohort. So, although the data suggest that ‘very late RRT’
will be probably detrimental, no reliable conclusions can
be drawn regarding the benefit of early or very early
initiation of RRT from this study [2]. Lower stages of AKI
are associated with a lower mortality; thus, it could be
argued that one should not wait until the patient has
reached a higher level of AKI before commencing
treatment [8,9]. This is compounded by the fact that the
maximum AKI stage remains a retrospective diagnosis
and cannot be reliably predicted. Nor can patients who
will progress to a stage where RRT will be absolutely
necessary or those who will recover without the need for
RRT [10]. In fact, three smaller randomized controlled
trials showed either no benefit with early RRT [11,12] or
even an increased mortality compared to standard
medical treatment in severe sepsis [13]. In trying to
determine which parameter might be the most relevant
for starting RRT, Clec’h and colleagues [2] found only
oliguria (0.4 L versus 1.3 L) and fluid accumulation (4 L
versus 2 L) as significant for patients treated with RRT
when performing a matched pair analysis. This again may
reflect changes in practice in terms of avoiding a positive
fluid balance.

The syndrome of AKI continues to gain importance;
the numbers of AKI patients requiring RRT have roughly
doubled over the past 10 years in the USA [14], which
contribute to increased mortality and an increased burden
on health care systems. Several surveys and clinical
studies reveal significant variations in treatment patterns
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as well as outcomes, largely dependent on regional or
national habits as well as the primary medical speciality
delivering RRT in critically ill patients. The practice of
using fixed thresholds of creatinine or urea for timing of
RRT may be considered a relic from haemodialysis pro-
grammes where creatinine is taken as a surrogate for
residual function [15]. In critically ill patients with AKI,
urea and creatinine are not reliable indicators of renal
function given the lack of steady state in terms of
production and the influence of catabolism, volume
status and production rates, particularly in sepsis [10].
Consequently, physicians treating critically ill patients
put an increasing emphasis on volume overload, oliguria,
impaired oxygenation and acidosis as triggers for initia-
tion of RRT with a general trend to commence RRT
earlier in sicker patients.

Despite some progress achieved by recent recommen-
dations [16], no generally accepted consensus as to when
to commence RRT exists. Probably the conventional
criteria discussed above are not sufficient to discriminate
between early and late initiation of RRT and including
additional biomarkers indicating renal damage may be
required for that. This, however, can only be answered by
a future sufficiently powered prospective randomized
controlled trial.
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