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Existing trial data do not support that
hydroxyethyl starch is less harmful when given
on more ‘correct’ indications

Nicolai Haase, Rasmus G Muller and Anders Perner

Please see related research by Meybohm et al,, http://ccforum.com/content/17/4/R166

Meybohm and colleagues hypothesise that so-called
‘correct’ administration of hydroxyethyl starch (HES)
may be beneficial and may provide new guidelines for
clinical use of HES, but this is not supported by trial
data [1]. In contrast, subgrouping trials according to
‘presumable correct indication’ does not change the
mortality estimate (see Figure 1). There is also very little
statistical heterogeneity (/) in the recent high-quality
meta-analyses on HES indicating harmful effects inde-
pendent of heterogeneity in trial design.

Several misinterpretations of the Scandinavian
Starch for Severe Sepsis/Septic Shock trial publication
[2] need correction. First, the exact dose of trial fluid
was accounted for in 8,619 of 8,621 (99.98%) trial
patient-days. The lack of fluid data after day 3 is
thus due to early death or discharge from the ICU.

Secondly, the amount of trial fluid did decrease over
time because the percentages of patients who received
trial fluid were 94%, 78% and 53% for days 1 to 3,
respectively. In fact, the majority of trial fluid was
given within the first 38 hours because day 1 only
lasted 14 hours (median). Finally, we cannot see the
claimed ‘conflicts between study protocol specifica-
tions and published baseline data, which also must be
a misunderstanding.

We strongly discourage clinical algorithms for HES
use, which are not supported by data from high-quality
trials and which are against the recommendations by in-
dependent, scientific and regulatory organs [3-5]. Such
algorithms for HES use must undergo testing in trials
with low risk of bias before critically ill patients are ex-
posed to potential harm.
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We are grateful to Haase and colleagues for their
interest in our paper [1]. We appreciate their amend-
ment to the original paper that ‘lack of fluid data after
day 3 is thus due to early death or discharge from the
ICU” because this very important issue was not previ-
ously mentioned [2]. Further, we fully agree with the au-
thors that ‘such algorithms for HES use must undergo
testing in trials with low risk of bias’.
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Regarding the subgroup analysis, however, we disagree
with the data analysis. Regarding 30-day mortality in the
trial by Siegemund and colleagues, 36 out of 125 pa-
tients in the control group and 34 out of 119 patients in
the HES group died (M Siegemund, personal communi-
cation), resulting in a risk ratio of 0.99 (0.67 to 1.47 95%
CI). Taking these data into account would yield a com-
bined risk ratio of 1.12 (0.88 to 1.42 95% CI) in the sub-
group of trials with ‘high probability of correct fluid
indication’ (Figure 1). This combined point estimate for
mortality does not indicate an increased risk of mortality
in the subgroup of probably correct indication. The esti-
mate rather suggests that, assuming the applied
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Test for overall effect: Z = 2.46 (P = 0.01)

HES Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Low probability of correct fluid indication (1 to 3 points)
Brunkhorst 2008 107 297 93 303 10.0% 1.17[0.94, 1.47] ™
Du 2011 2 21 2 21 0.2% 1.00[0.16, 6.45]
Myburgh 2012 597 3315 566 3336 61.1% 1.06 [0.96, 1.18] [ ]
Perner 2012 201 398 172 400 18.6% 1.17 [1.01, 1.36] il
van den Hejden 2009 4 12 8 36  0.4% 1.50 [0.55, 4.11] —
Subtotal (95% CI) 4043 4096  90.3% 1.10 [1.01, 1.19] ¢
Total events 911 841
Heterogeneity: Chi? = 1.89, df = 4 (P = 0.76); I = 0%
Test for overall effect: Z=2.29 (P =0.02)
1.1.2 High probability of correct fluid indication (4 to 6 points)
Dubin 2010 3 12 7 13 0.7% 0.46 [0.15, 1.40] I
Guidet 2012 40 100 32 96  3.5% 1.20[0.83, 1.74] T
James 2011 13 58 7 57 0.8% 1.83[0.79, 4.24] ]
Mclintyre 2008 9 21 6 19 0.7% 1.36 [0.59, 3.10] I
Siegemund 2013 33 117 36 124 3.8% 0.97 [0.65, 1.45] -1
Vlachou 2010 2 12 2 17 0.2% 1.4210.23, 8.70]
Subtotal (95% CI) 320 326 9.7% 1.12[0.88, 1.42] <>
Total events 100 90
Heterogeneity: Chi? = 4.64, df = 5 (P = 0.46); I? = 0%
Test for overall effect: Z=0.93 (P = 0.35)
Total (95% Cl) 4363 4422 100.0%  1.10 [1.02, 1.19] ¢
Total events 1011 931

ity Chi2 = - = -2 = QY + + + +
Heterogeneity: Chi? = 6.52, df = 10 (P = 0.77); I? = 0% 02 05 1 5 5

Test for subgroup differences: Chi? = 0.02, df = 1 (P = 0.88), 1= 0%

Figure 1 Trial data do not support that hydroxyethyl starch is less harmful when given correctly. Forest plot showing mortality in the
trials of hydroxyethyl starch (HES) versus control fluid, which were evaluated by Meybohm and colleagues [1]. Subgroups were defined according
to the proposed scoring of ‘presumable correct indication’ for fluid. Mortality in the intention-to-treat population of James and colleagues was
derived from the consort diagram and secondary reports of this trial. Other mortality data were extracted from recent meta-analyses. The present
meta-analysis shows comparable mortality estimates in trials with low versus high score; the suggestions by Meybohm and colleagues are thus
not supported by trial data. Cl, confidence interval; M-H, Mantel-Haenszel.Data from [7-10].

Favours experimental Favours control

principles of fluid administration are adhered to, the
tested interventions are associated with a similar risk for
the outcome mortality.

Most importantly, rather than empirically splitting the
trials into two groups according to a cutoff value of three
points on the scale, we highly recommend performing
meta-regression to investigate more appropriately how the
different components of the scale did influence treatment
effects [6].

In conclusion, algorithms for HES use must undergo
testing in trials with low risk of bias, and identification
of patients with correct indication is recommended.
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HES: Hydroxyethyl starch.
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