Starch safety in resuscitation
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The Western Cape Department of Health (WC DoH) has taken a decision to withdraw all

intraVﬁljlous fluids (IVFs) containing hydroxyethyl starch (HES) from hospitals in the Western

Cape,' ' with similar action contemplated in the Free State and Gauteng. This was in response to

recommendations from:

* The European Medicines Agency’s Pharmacowgllancg Risk Assessment Committee (EMA
PRAC) that HES IVFs be withdrawn from clinical use.

* The United Kingdom Medicines and Healthcare Products Regulatory Agency (MHRA) which
has issued & recall of all HES IVFs
in the UK.

« The United States Food and Drug  Administration!  which  advises
that HES IVFs be wused with caution in ICU, cardiac surgery and

patients with known kidney disease or coagulopathy. Further
advice was that HES should be stopped if coagulopathy or renal
dysfunction  develops, as well as that  renal function should be

monitored for 90 days after HES administration.

The actions of the WC DoH could be justified if the recommendations from the regulators in
Europe, the USA and UK were based on relevant scientific evidence. Unfortunately, the
evidence provided is not only flawed, but also has been applied to clinical scenarios not included
in the studies used in evidence. Regardmg these }udies, HES IVFs were administered to
critically ill patients with sepsis. The oldest study, from 2008, used a hyperoncotic (10%)
solution of HES 200/0.5 that is no longer used in South Africa and differs significantly from the
HES IVFs currently in use. This caveat applies equally to the recent meta-analysis of starches in
JAMA where the majority of starches used yere outdated or hyperoncotic or ]}J]SGd in unnecessary
volumes over prolonged periods of time.! Subsequent studies include 6St") from Scandinavia
and CH [§ from Australasia, which were published in 2012.

The 6S!" trial used a potato- ~derived 6% (iso-oncotic) HES 130/0.4 (Venofundin, B Braun) IVF
and compared this with Ringer’s acetate solution. The study involved 798 patients with an
average age of 65. Renal replacement therapy (RRT) was used more frequently in the HES group
(22% v. 16%; p=0.04). However, there was no significant difference in the number of patients
with a doubling of creatinine levels, and only one patient in each group was dialysis-dependent at
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day 90. This finding could be explained by the lack of a protocol for RRT. There was a
significant difference in 90-day mortality (51% v. 43%; p=0.03). This study may therefore be
summarised as a trial of a potato-derived HES IVF v. Ringer’s acetate in an elderly population of
critically ill septic patients that, although showing a significant increase in use of RRT and 90-
day mortality, might have been influenced by lack of RRT protocols.

The CHEST'™ trial used a waxy maize-derived 6% (iso-oncotic) HES 130/0.4 (Voluven,
Fresenius-Kabi) IVF compared with 0.9% saline. The study involved 6 651 patients with an
average age of 63. Patients who were included had been admitted to the ICU for more than 10
hours and received an average of 3.5 I of other fluids before first receiving study fluid. Lactate
and base deficit data suggest that these patients were already fluid resuscitated on entry to the
study. The administration of any further volume expander would not seem to have been
appropriate in these cases. RRT was used more frequently in the HES group (7.0% v. 5.8%;
p=0.04) but renal injury occurred more commonly in the saline group (38.0% v. 34.6%;
p=0.005). The incidence of renal failure was similar in the two groups, at 10.4% and 9.2%
respectively (p=0.12), which did not correlate with the increased use of RRT in the HES group.
An additional problem was that, prior to randomisation, HES IVF was given to 509 patients in
the HES group and 508 patients in the saline group.

Importantly, there was a significant increase in new cardiovascular failure in patients receiving
saline (39.9% v. 36.5%; p=0.03) but more blood products were used in the HES group.

The CHEST trial may be summarised as a trial of HES IVF compared with 0.9% saline in an
elderly population of critically ill, septic patients that showed a significant increase in use of
renal replacement therapy (but with no difference in mortality at 28 or 90 days), less renal injury
and similar rates of renal failure.

Taken together, the two most recent studies™ indicate, at most, that HES is associated with an
increased risk of renal replacement therapy in elderly, critically ill septic patients. The risk of
mortality is less clear, with only the 6S study showing an increase in 90- but not 28-day
mortality, and the substantially larger CHEST study showing no difference.

None of the studies used by the regulatory agencies addressed the use of HES IVF in patients
with trauma or those undergoing major elective or emergency surgery for non-septic disease.
One of the few r[%?domised control trials of HES IVF compared with 0.9% saline was undertaken
in Cape Town."" A total of 109 patients was studied, with the 67 patients who suffered
penetrating trauma requiring more saline (7.4 1 v. 5.1 I; p<0.001). Renal injury occurred more
frequently in the saline group than the HES group (16% v. 0%; p=0.018).

Major trauma or surgery where transfusion is likely is most appropriately managed by early
administration of blood and blood products to maintain oxygen delivery and limit coagulopatl*[%
The role of clear fluids, either crystalloid or colloid, is limited where transfusion is required. 1
However, a substantial number of patients suffering trauma or undergoing elective or emergency
surgery require intravascular volume replacement but not transfusion.

Caesarean section is an example of a procedure requiring volume loading owing to spinal
anaesthesia and blood loss, where transfusion is seldom necessary. A recent meta-?ﬂ?lysis has
demonstrated the efficacy of colloid solutions, including HES IVF for this indication.

Enhanced recovery programmes for major elective surgery, such as colectomy, also advocate
the use of colloids such as HES IVF for replacement of intraoperative blood loss in preference to
crystalloids, which have a greater potential to cause bowel oedema, leading to ileus
and anastomotic dehiscence.!'”!

Alternatives in such situations (including crystalloids, gelatin solutions, blood products such as
albumin or plasma) are limited. Crystalloids are associated with development of peripheral and
organ oedema increasing the incidence of abdominal compartm[(mt syndrome, cardiac and renal
failure and exacerbating the acute respiratory distress syndrome.

Gelatin solutions are associated with a risk of ana[m}ylaxis and have minimal advantages over
crystalloids in terms of intravascular persistence.' ~ Blood products are expenﬁ'ﬂfe, are not
available in large volumes and should only be administered for specific indications.

The authors appeal for a more rational thought process about the use of HES IVFs. Owing to
possible renal harm in elderly, critically ill patients with sepsis, HES IVFs should be withheld
from them. There is, however, no evidence that HES IVFs should be withheld from non-septic
patients without critical illness who require intravascular volume replacement, but not
transfusion. HES IVFs for this indication should be retained for use by anaesthesiologists,
emergency physicians and intensivists.



Conflict of interest. Drs Hodgson, Spruyt and Gopalan and Proff. Richards and Dickerson received
speaker honoraria from Fresenius Kabi.

Sllgﬁclalresfalg%?ﬁgsogng{ gsret I?etr %fgilé)ncs})égié(r)rﬁl 1()A{}taérigrl;zshy(ilrox(?lethyl starch at Western Cape Government

European icines Agengy’s. Pharmacovigilance R Assessment Committee. PRA ends suspendin
mar Iétlng aut 0r1sat10§s osr infusion solutions contarnlng hydroxyetB ] starch. EI\%A?32934 }i § ?Z ji g
edicines and Healthcare Products Regulatory Age Hydroxyethyl starch 1ntrav nou n: Suspension of
1%encess ttp:/[WWW. mﬁra gov.uk/ Sai%%ylnf%r}r]nafg ?ﬁrugy etgll D ate accessed YZ%lfﬁ P
ty om unlcatl%n %()xe \%varnlng on nacrﬁas{ ality and severe rena mjury, and additional
% u

r1s o) Xye starc
s PR i i et R %ﬁfnan“&o?gs&ssgc;“gvﬁqu Ko, (Ssge0, s
] Ei(rapsé/l%n% tarc 706;7su6sc1tat10n in severe sepsis ng 2(5)08% 8:1 g
arly)fc%ans ﬁr - g /i P2 urgeo et al. Assoclatlon ?f hydroxyeth¥l starch administration wit

Ee%%e? rtlzi/ %31_}% afxte l(g én bur(y 63““ ?l}%ﬁ Zlen requl %68 [ rei%scn

tror%s In ~some settings.

18n A systematic review an

t T
roul?/ dH orgg(rsygt tar El]3 M/0a4 ver u%Rlngers acetater:l?n se\?elrg saer%)s1s iiml\X dn 28{12?:6&7(% r1
yburg 1n er omo f2 r the CHEST Investigators and the Australian. and New Zealand In I\enEslve
are; 81e y 1(1118a Trr s roup ydroxyethyl starch or saline for fuid resuscitation in mtensive care. ng

d 101 5 M 1209
éme%l . , 6 e{ %\2} }Oubert et al. Resuscitation with hydroxyethyl starc
1m trr% rena i nctlon ate C earanfe 1n %?r[lae[tlroeglngo ¢ tra én]%re mTra?Jm o and%mlze
n
%)na st 011 10 ( )69% tt //(fx d 1org}!ll0 IS%S}%)]a aeri%%
10.Duches 61 ontrol re%uscuatlon J Trauma Injury Infect Crit
ll(f:ariz Zl(i)3 HE 9 tfpg/dx 1org 10 1 t9 71{ S O %1 & 10%11 m; ternal and neopatal hem amics_for
an s or crystalloi
fetstare% c%on 11% rlnlelta I—éana IVSIOSO? randornfzgd controﬁe(il tr?anls J Ogstet Gynaecol Res 2013; ggm :932-941.
p://dX. 102
12.Abrah E, Pollack J. P T, Kr U. Rand d cli 1 trial of fuid
restﬁ1 anrll n co 0r cta g Igee%/ Br Josgrcg 2012r¥t9(2¥186 51 essnet andomized clinical trial of fui
;3! tﬁarc%x doto %1 03

14.Saw "M t a t

p riopera Ve an cr1 1c
roengve

c 1ical stu 1es Ann Z%Jllvg

eiency (PRT s stud). %‘i?t%ﬁ AD PES}gen aeht f“‘%?"l&isgf 0.1007 j&?o%oi%”“c hl8%k b ppevalence and

cfts an I'lS n eatln asma _expander for
pat ﬁgts A meta-a alys1s aesti\ %n g P

cns W af4 D),
5430 &% Hson e 88%‘?%5*1%6 Sﬁé{ °§e§ 1%\2%‘%5‘1 atic review of



