
640 Boldt, Hydroxyethyl starch – can the safety problems be ignored?

Wien Klin Wochenschr (2004) 116/17–18: 640–641
© Springer-Verlag 2004

wiener klinische
wochenschrift
the middle european journal
of medicine

Printed in Austria

Letter to the Editors

Sirs,
I read Dr. Wiedermann’s paper on hydroxyethyl starch

(HES) with great interest [1]. The paper is mainly focused
on safety issues – the value of HES for stabilizing the
hypovolemic critically ill or its beneficial effects on in-
flammation, organ perfusion and tissue oxygenation are
not mentioned. The author has done an excellent job by
reviewing a large number of articles on volume replace-
ment and especially on HES. Unfortunately, the overview
includes a lot of concerns and problems. The publication
is devoid of an appropriate appreciation of the pharmacol-
ogy of HES products – the statement “HES is like HES” is
not supported by the cited papers.

Dr. Wiedermann states that “its (HES 130/0.4) safety
profile is less well characterized.” This statement is not
valid, since numerous published studies in different set-
tings confirmed safety of HES 130/0.4 even in high doses,
in patients with renal impairment, in elderly patients as
well as in children. No other HES preparation has been
studied as extensively in the non-clinical and clinical set-
ting. Unfortunately, he tends to cite “the truth but not the
whole truth”. Two examples: “Serious cerebrovascular
adverse events occurred in 5.7% of the HES 130/0.4
treated patients as compared with 2.8% of the saline con-
trol group, although statistically significant differences in
adverse events were not demonstrable” [2]. The overall
result of the study, namely comparable safety (which was
the primary parameter of the study) of high dose HES
130/0.4 and crystalloid and a tendency towards improved
outcome after HES 130/0.4 on all neurological scales, was
simply ignored. From the study of Grauer et al. [3] (this
abstract should not be cited anymore since full publication
is available [4]) 15% (n = 3) pruritus patients in the HES
group are mentioned, but the 2 pruritus patients in the
crystalloid group are omitted.

Regarding anaphylactic reactions, Wiedermann cites
data from the systemic review analysis of Barron et al. [5]
that are completely contrary to the results published by
Laxenaire et al. [6] and Ring and Meßmer [7], who found
the lowest rate of anaphylactic reactions with starches
(approximately 0.06%) and a very rare incidence of severe
anaphylactic reactions (Grade III and IV) during HES
administration.

With regard to intravascular persistence, C2/C6 ratio
does not take into account that the absolute substitution on
C2 is lower for HES 130/0.4/9 compared to HES 200/0.5/
5 because of the prevailing influence of molar substitution
(MS). It has been shown in several studies that the overall
result for HES 130/0.4 compared to HES 200/0.5 is re-
duced tissue storage and no relevant plasma accumulation,

even after repetitive dosing [8–10]. Residual plasma lev-
els after 24 hours, even in severely impaired non-anuric
renal dysfunction, were lower then after HES 200/0.5 in
healthy volunteers [11, 12].

Dr. Wiedermann’s statement that only studies with
patients “with absence of critical illness” were performed
is not valid (see Neff et al. [13] who included patients with
severe head trauma). The reproach that “brain injury pa-
tient appear to be at particularly susceptible to the delete-
rious effects” can definitely be denied by the study from
Neff et al. [13].

Most problems arise when the author reviews coagu-
lation and bleeding associated with the use of HES. He
cited some papers in which a less degradable HES (HES
200/0.6) was used and not HES 200/0.5 [14]. He is also
wrong stating that “data directly comparing HES 130/0.4
and albumin are not available” (see [13]). In the study
from Huet et al. [15] statistics (ANOVA) showed a signif-
icantly lower blood loss, Langeron et al. [16] showed that
use of allogeneic blood was statistically different when
using HES 130/0.4 instead of HES 200/0.5. Citing the
meta-analysis of Wilkes et al. [17] it is simply not true that
higher blood loss for HES 200/0.5 vs. albumin were prov-
en: the 95% confidence interval for the mean difference in
bleeding included the value zero, which emphasizes that
there were no significant differences between albumin and
HES 200/0.5.

Summarizing Dr Wiedemann’s overview on HES, it is
without doubt that safety problems should never be ig-
nored. The choice of a plasma substitute for treating the
hypovolemic patient should be done carefully. The value
and possible risks of a certain substance have to be bal-
anced carefully (primum nil nocere). All substances for
correcting hypovolemia have their merits and demerits
and, unfortunately, the author widely ignores that the al-
ternatives of HES are associated with certain risks. Dr
Wiedermann clearly states that none of the available HES
solutions, including the newest generation HES 130/0.4, is
“risk free”. It seems unnecessary to comment on this
statement: HES is a drug and to the author’s knowledge no
drug is free of side-effects. Even natural “substances”
such as blood or very widely accepted drugs such as
aspirin may have negative or even detrimental side-effects.

The third generation of HES shows favorable physi-
co-chemical characteristics by which several of the disad-
vantages of the previous generations of HES preparations
have been eliminated. An almost uncountable number of
HES units have been infused world-wide. Taking into
account the millions and millions of units of HES that
have been used, the author´s fear of possible side-effects
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of the modern HES preparations (e.g. HES 130/0.4)
should be relativized! Thus there seems to be no reason
why this kind of solutions should be banned from our
patients – “excellence is not an act but a habit” (Aristotle).

Joachim Boldt

References
1. Wiedermann CJ (2004) Hydroxyethyl starch – can the

safety problems be ignored? Wien Klin Wochenschr 116:
583–594

2. Rudolf J (2002) Hydroxyethyl starch for hypervolemic
hemodilution in patients with acute ischemic stroke: a
randomized, placebo-controlled phase II safety study.
Cerebrovasc Dis 14: 33–41

3. Grauer MT, Baus D, Woessner R, Bepperling F, Kahles T,
Georgi S, et al (2001) Effects on general safety and coag-
ulation after long-term, high-dose volume therapy with 6%
hydroxyethyl starch 130/0.4 in patients with acute ischem-
ic stroke. Results of a randomized, placebo-controlled,
double-blind study. Crit Care 5 [Suppl 1]: S53–54

4. Woessner R, Grauer MT, Dieterich HJ, Bepperling F, Baus
D, Kahles T, Georgi S, Bianchi O, Morgenthaler M, Treib
J (2003) Influence of a long-term, high-dose volume ther-
apy with 6% hydroxyethyl starch 130/0.4 or crystalloid
solution on hemodynamics, rheology and hemostasis in
patients with acute ischemic stroke. Results of a random-
ized, placebo-controlled, double-blind study. Pathophysiol
Haemost Thromb 33: 121–126

5. Barron ME, Wilkes MM, Navickis RJ (2004) A systematic
review of the comparative safety of colloids. Arch Surg
139: 552–563

6. Laxenaire MC, Charpentier C, Feldman L (1994) Reac-
tions anaphylactoides aux subitutes colloidaux du plasma:
incidence, facteurs de risque, mecanismes. Ann Fr Anest
Reanimat 13: 301–310

7. Ring J, Messmer K (1977) Incidence and severity of ana-
phylactoid reactions to colloid volume substitutes. Lancet
1: 466–469

8. Jungheinrich C, Sauermann W, Bepperling F, Vogt NH
(2004) Volume efficacy and reduced influence on measures
of coagulation using hydroxyethyl starch 130/0.4 (6%)
with an optimised in vivo molecular weight in orthopaedic
surgery: a randomised, double-blind study. Drugs RD 5:
1–9

9. Leuschner J, Opitz J, Winkler A, Scharpf R, Bepperling F
(2003) Tissue storage of 14C-labelled hydroxyethyl starch
(HES) 130/0.4 and HES 200/0.5 after repeated intravenous
administration to rats. Drugs RD 4: 331–338

10. Waitzinger J, Bepperling F, Pabst G, Opitz J (2003) Hy-
droxyethyl starch (HES) [130/0.4], a new HES specifica-
tion: pharmacokinetics and safety after multiple infusions
of 10% solution in healthy volunteers. Drugs RD 4: 149–
157

11. Jungheinrich C, Scharpf R, Wargenau M, Bepperling F,
Baron JF (2002) The pharmacokinetics and tolerability of
an intravenous infusion of the new hydroxyethyl starch
130/0.4 (6%, 500 mL) in mild-to-severe renal impairment.
Anesth Analg 95: 544–551

12. Asskali F, Forster H (1999) The accumulation of different
substituted hydroxyethyl starches (HES) following repeat-
ed infusions in healthy volunteers. Anasthesiol Intensiv-
med Notfallmed Schmerzther 34: 537–541

13. Neff TA, Doelberg M, Jungheinrich C, Sauerland A, Spahn
DR, Stocker R (2003) Repetitive large-dose infusion of the
novel hydroxyethyl starch 130/0.4 in patients with severe
head injury. Anesth Analg 96: 1453–1459

14. Jonville-Bera AP, Autret-Leca E, Gruel Y (2001) Acquired
type I von Willebrand’s disease associated with highly
substituted hydroxyethyl starch. N Engl J Med 345: 622–
623

15. Gallandat Huet RCG, Siemons AW, Baus D, van Rooyen-
Butijn WT, Haagenaars JAM, van Oeveren W, et al (2000)
A novel hydroxyethyl starch (Voluven®) for effective peri-
operative plasma volume substitution in cardiac surgery.
Can J Anesth 47: 1207–1215

16. Langeron O, Doelberg M, Ang ET, Bonnet F, Capdevila X,
Coriat P (2001) Voluven, a lower substituted novel
hydroxyethyl starch (HES 130/0.4), causes fewer effects
on coagulation in major orthopedic surgery than HES 200/
0.5. Anesth Analg 92: 855–862

17. Wilkes MM, Navickis RJ, Sibbald WJ (2001) Albumin
versus hydroxyethyl starch in cardiopulmonary bypass sur-
gery: a meta-analysis of postoperative bleeding. Ann Tho-
rac Surg 72: 527–533

Correspondence: Prof. Dr. Joachim Boldt, Klinik für Anäs-
thesiologie und Operative Intensivmedizin, Klinikum der Stadt
Ludwigshafen, Bremserstraße 79, 67063 Ludwigshafen, Ger-
many, E-mail: BoldtJ@gmx.net


