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In this issue of Intensive Care Medicine, Perner et al. [1]
present the results of a pre-planned analysis of long-term
mortality for patients enrolled into the 6S trial [2]. What
is truly impressive about this follow-up study is that vital
status was available for 100 % of eligible patients. This
was made possible by linking unique personal identifi-
cation numbers with the Scandinavian cause of death
registry [3]. The nationwide population-based Scandina-
vian registries are impressive and accurate resources
available to all medical researchers.

The importance of longer follow-up periods for clinical
trials conducted in general critically ill patients has been
emphasized by recent key publications. For example, the
6,104 patient NICE-SUGAR trial demonstrated that
28-day mortality may not be sufficient to detect important
mortality effects that only become significant with longer
(90-day) follow-up [4]. Furthermore, landmark cohort
studies have demonstrated that substantial impairments in
physical function and health-related quality of life persist
for 2–5 years after mechanical ventilation for acute lung

injury [5, 6]. On the basis of these studies, and others, we
strongly recommend longer follow-up for all critically ill
patients enrolled in clinical trials. For this to occur,
funding agencies must recognise the importance of long-
term follow-up and fund it. So, what additional infor-
mation does long-term follow-up add to the primary
results of the 6S trial?

The authors report that differences in mortality
between groups were not statistically significant at
6 months, 1 year, or longer. However even in the context
of these non-significant findings, the interpretation of the
95 % confidence intervals (95 % CI) around the estimates
of treatment effect on long-term mortality can inform
practice [7, 8].

At the end of the ‘‘Conclusion’’ of the ‘‘Abstract’’, the
authors highlight the 95 % CI around the estimate of
mortality at 1 year; however, this treatment effect is
reported using the relative risk metric. Relative risk is
difficult to interpret clinically, with objective studies
demonstrating that the accuracy of decisions is improved
when absolute risk differences are presented [9, 10]. To
aid interpretation, we have therefore recalculated the
treatment effects as risk differences with exact 95 % CIs
using SAS version 9.2 (SAS Institute, Cary, NC, USA).

At 6-month follow-up, the difference in mortality
between patients receiving hydroxyethyl starch 130/0.42
(HES 130/0.42) compared to patients receiving Ringer’s
acetate was 5.8 % (53.3 - 47.5 %) with exact 95 % CI -
1.3 to 12.8 %. The difference at 1 year was 4.5 %
(56.0 - 51.5 %) with exact 95 % CI -2.5 to 11.5 %. The
lower 95 % CI at 6 months rules out any benefit greater
than 1.3 % reduced mortality in favour of HES 130/0.42
whilst the lower 95 % CI at 1 year rules out any benefit
greater than 2.5 % in favour of HES 130/0.42. At least
two previously published clinical trials conducted in
critically ill patients provide us with the context for the
interpretation of the magnitude of these lower 95 % CIs.
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First, let us consider the transfusion requirements in
critical care (TRICC) trial, which recruited 838 critically
ill patients and compared standard care liberal red blood
cell transfusion thresholds with a novel more restrictive
transfusion threshold [11]. Although the effect of a liberal
vs. restrictive transfusion threshold did not have a statis-
tically significant effect on mortality, the results of the
TRICC trial led to significant practice change around the
world towards adopting a restrictive transfusion threshold
policy. The TRICC trial reported differences in mortality
rates at various follow-up times: at 30 days, there was a

4.7 % mortality difference (95 % CI -0.84 to 10.2 %)
and at 60 days, there was a 3.7 % mortality difference
(95 % CI -2.1 to 9.5 %) between groups. The lower
95 % CI at 30 days ruled out a mortality benefit greater
than 0.84 % attributable to liberal transfusion whilst the
lower 95 % CI at 60 days ruled out any mortality benefit
greater than 2.1 % attributable to liberal transfusion.

Next, let us look at the 7,000-patient saline vs. albumin
fluid evaluation (SAFE) study [12]. Although there were
no statistically significant differences in mortality, the
SAFE study concluded ‘‘4 percent albumin or normal
saline for intravascular volume resuscitation in a hetero-
geneous population of patients in the ICU resulted in
equivalent rates of death from any cause during the
28-day study period.’’ To support this claim of equiva-
lency, the authors reported that the difference in mortality
at day 28 was -0.21 %, with 95 % CI -2.1 to 1.8 %.
These 95 % CIs rule out any mortality benefit greater than
2.1 % attributable to albumin and also rule out any
mortality benefit greater than 1.8 % attributable to saline.

The TRICC trial and the SAFE study did not support
clinical decisions because they found statistically signif-
icant differences in mortality attributable to a treatment
under study. They were able to inform clinical decision-
making because their estimates of treatment effects were
precise enough to rule out any clinically important dif-
ferences in mortality [13]. Interpreted in the context of
significant excess mortality attributable to HES 130/0.42
at 90-day follow-up [2], the lower 95 % CIs around the
differences in mortality at 6 months and 1 year help rule
out any clinically important mortality benefits attributable
to HES 130/0.42 used as a bolus resuscitation fluid in
patients with severe sepsis. Furthermore, the upper 95 %
CIs are consistent with a clinically important mortality
benefit attributable to Ringer’s acetate (Fig. 1).

In summary, the 6S trial follow-up study is well con-
ducted, with long-term outcomes reported for 100 % of
eligible patients. It provides useful information that can
support clinical decision-making. The lower 95 % CIs
around the absolute risk differences between groups,
interpreted in the context of other major clinical trials,
help to rule out any clinically important mortality benefit
attributable to HES 130/0.42 in severe sepsis.
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