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2. Background

Hydroxyethyl starch (HES) solutions are a volume replacement therapy, used together with another
class, crystalloids for volume expansion during surgeries and in shock situations. In the past, there
were concerns with regards to renal toxicity and increased mortality rate in critically ill patients and
those with sepsis and kidney injury, treated with HES. These concerns led to a safety referral being
triggered, concluded in in 2013, with the following risk minimisation activities: restriction of indication
to “treatment of hypovolaemia due to acute blood loss when crystalloids alone are not considered
sufficient” and circulation of a DHPC.

To assess the effectiveness of the risk minimisation measures, the MAHs were asked to perform two

drug utilisation studies. The results of these studies showed that the imposed restrictions in indication
are not fully adhered to by responsible physicians. This raised concerns regarding the B/R balance for
the product and led to a newly started referral, under an urgent union procedure in September 2017.

This report is aimed to support the decision making during the referral, in addition to information
provided by MAHs and other stakeholders.

3. Methodology

A systematic review of literature was performed. Only the new evidence occurred since the last referral
(when all available evidence was thoroughly reviewed) was considered.

Searches in PubMed and Embase were conducted, for English language articles, studies conducted in
humans, published between 01/08/2013 and 22/11/2017.

The following exclusion criteria were applied:

- preclinical studies

- case studies or case series

- reviews, commentaries or opinion letters

- clinical guidances, opinion papers, recommendations

Data collection in individual studies was required to go beyond 2013 and for meta-analysis - to include
studies finalized after October 2013.

The studies were reviewed only at abstract level. The full search strategy can be found in the Annex.
The selection of studies is presented in Figure 1.
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Figure 1 Selection of studies

4. Summary of new evidence

4.1. Meta-analysis and systematic reviews

The majority of meta-analysis found did not incorporate studies finalized after October 2013 therefore
they were not considered in the review.

Raiman, 20161 is a systematic review of clinical trials which evaluated if the use of HES poses the
same risk to less critically ill patients as to critically ill ones. It captured only small studies with low
event rates and concluded that there are insufficient data to answer the question.

4.2. Individual studies (both RCTs and non-interventional)

4.2.1. General surgery indication (abdominal, urology, orthopaedic)

Sudfeld, 20162 conducted a retrospective study in radical prostatectomy patients (n=179) who were
administered a median dose of 1000 mL of HES during surgery. The renal function was measured and
no deterioration from baseline was found.

A retrospective study of patients undergoing thoracic surgery (n=1442 patients) aimed to find out if
fluid restriction/HES administration increases the risk of acute kidney injury3. Out of these patients,
5% developed acute kidney injury, however HES administration was not identified as a risk factor.
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A retrospective population based analysis, in 1,051,441 patients undergoing elective total hip and knee
arthroplasties, in 510 hospitals across the US found an increased risk of acute renal failure associated
with HES and other complications in the perioperative orthopaedic setting®. In contrast, two RCTs®
including 40 and respectively 120 elderly patients undergoing hip arthroplasty found no evidence of a
harmful effect of intraoperative infusion of 6% HES 130/0.4 on renal function.

A small clinical trial in patients undergoing prostatectomy (n=40) found no evidence of nephrotoxicity
after infusion of 6% HES 130/0.4 in with normal preoperative renal function.®

4.2.2. Cardiovascular surgery

Kim et al” studied the incidence of postoperative acute kidney injury (AKI) and clinical outcomes in
patients undergoing off-pump coronary artery bypass graft surgery (n=783).Postoperative AKI
occurred in 33 patients (14.4 %) in the renal protective fluid (RPF) group compared with 210 patients
(37.9 %) in the control group (P < 0.001). The differences between the groups where the amount of
colloid solutions they were given, the control group having unlimited volume, while the RPF
management had a restricted volume of HES. The incidences of severe AKI and persistent AKI were
significantly lower, and the postoperative extubation time and duration of hospital stay were
significantly shorter, in patients in the RPF group than in those in the control group.

Schramko et al® conducted a prospective, randomized, double-blinded study (n=50 patients) to
compare safety of colloids and crystalloid during cardiopulmonary bypass. The study was prematurely
stopped due to the safety communications with regards to HES. It was found that, after complex
cardiac surgery, the use of balanced HES solution did not impair haemostasis but it increased the need
for transfusions.

Minami et al® conducted a retrospective cohort study to investigate AKI and all-cause mortality in
patients undergoing endovascular repair of abdominal aortic aneurysms. The primary outcome was
all-cause mortality. The outcomes of patients with and without postoperative AKI were compared
using the Kaplan-Meier method. Multivariable analysis showed AKI [hazard ratio (HR) = 1.19, 95%
confidence interval (CI) 1.01-3.60, P = 0.045] and transfusion (HR = 1.05, 95% CI 1.01-1.09,

P = 0.011) were predictors of mortality. In conclusion AKI and transfusion were associated with
significant increases in all-cause mortality after EVAR.

Another retrospective matched study in patients undergoing elective or emergency cardiac surgery °
found a reduced incidence of AKI in the group treated with a lower dose of HES that the group treated
with high dose, supporting the reduced dosage recommendations.

A prospective multicentre cohort study sought to determine the renal safety of modern tetrastarch use
in cardiac surgical patients (n=1058 patients).The intraoperative and postoperative use of modern
hydroxyethyl starch 6% HES 130/0.4 was not associated with increased risks of AKI and dialysis after
cardiac surgery in this multicentre cohort.

An RCT in sixty patients undergoing elective coronary artery bypass grafting found that administration
of albumin compared to HES in patients with a normal renal function results in a lower drop of GFR and
platelet count, less bleeding and lower rise of serum creatinine!?

4.2.3. Trauma patients

Kieniger et al,'2 2017, conducted a study in critically ill patients suffering from aneurysmal
subarachnoid haemorrhage, treated with HES. The study was conducted in a single centre, comprising
81 patients without pre-existing renal disorders. The application of HES did not lead to an elevated
incidence of AKI in these patients.
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Kunze et al'® studied 107 patients with aneurysmal subarachnoid haemorrhage, investigating the renal
safety of HES. In some patients creatinine values increased just temporarily; no patient suffered from
renal failure or required renal replacement therapy. They concluded that HES was safe in SAH patients
without preexisting renal insufficiency.

Kim et al,*®investigated the effect of HES on acute kidney injury (AKI) after living donor right

hepatectomy (n=1641). The colloids were compared with crystalloids therapy and no difference in risk
was observed between the two groups. Another study, performed by Wang in 2015 in 174 adults with
orthotopic liver transplantation, found a different result: the HES patients had an increased odds of AKI
compared with patients receiving 5% albumin.

Demir et al studied the effects of fluid replacement solutions used intraoperatively on renal functions in
elective living-donor liver transplantation (n=36).The comparator was gelatin infusion, which seemed
to cause more renal impairment than the HES.

4.2.4. Pediatrics

Li et al'® performed a meta-analysis of clinical trials published before January 2014. 13 RCTs involving
1,156 pediatric patients were included. They found that volume expansion with 6% HES significantly
decreased the platelet count and increased the length of ICU stay and also might have an adverse
effect on renal function. The authors concluded HES is not recommended in pediatric patients.

4.2.5. Other uses

Use of HES during therapeutic leukocytapheresis was shown to be beneficial and not associated with
more adverse events than the non-HES group (195 patients in 6 medical centres)le.

4.3. Ongoing trials that might provide useful information

Fluid loading in abdominal surgery - saline versus hydroxyethyl starch '’

The FLASH trial is an multicentre, randomized, double-blinded, two-arm trial, randomizing 826 patients
with moderate-to-high risk of postoperative complications to receive 6 % HES 130/0.4 or 0.9 % saline
during individualized goal-directed fluid optimization. The primary outcome measure is a composite of
death or major postoperative complications within 14 days following surgery. The FLASH trial may
provide important data on the efficacy and safety of commonly used fluid solutions and could have a
significant impact on future treatment of surgical patients.

Comparison of 6% hydroxyethyl starch and 5% albumin for volume replacement therapy in
patients undergoing cystectomy (CHART) 8

This is a single-centre, open-label, randomized, comparative trial with two parallel patient groups to
compare human albumin 5% (test drug) with hydroxyethyl starch 6% 130/0.4 (comparator). The
primary endpoint is cystatin C ratio, calculated as the ratio of the cystatin value at day 90 after surgery
relative to the preoperative value. Secondary objectives are inter alia the evaluation of the influence of
human albumin and hydroxyethyl starch on further laboratory chemical and clinical parameters,
glycocalyx shedding, intensive care unit and hospital stay and acute kidney injury as defined by RIFLE
criteria (risk of renal dysfunction, injury to the kidney, failure of kidney function, loss of kidney
function, and end-stage kidney disease) criteria.
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4.4. Drug utilisation studies

There were no drug utilisation studies found in the period that would evaluate in which patients HES is
currently used, if it is used according to the indication or dosage is adhered to.

5. Conclusion

The evidence with regards HES association with acute kidney injury and mortality in acute trauma
patients, published after October 2013, still supports the causal association between HES and these
events but do not change the conclusions previously reached during the 2013 referral. Most of the new
evidence comes from small clinical trials and the results are sometimes contradictory. A large
heterogeneity due to patient populations and study design is observed.

Since no study from the public domain evaluated the drug utilisation patterns after the restriction in
indication or studies comparing the health outcomes before and after RMM, we consider there is very
little evidence in the public domain to inform evaluation of effectiveness of this risk minimisation
measure.
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Annex 1. Search strategy

Pubmed

(((Hydroxyethyl Starch Derivatives/administration AND dosage OR Hydroxyethyl Starch
Derivatives/adverse effects*) AND ("2013/01/01"[PDat] : "2017/12/31"[PDat]) AND Humans[Mesh]))
AND ((death OR 'renal injury' OR 'renal' OR 'mortality')) AND (("2013/01/01"[PDat] :
"2017/12/31"[PDat]) AND Humans[Mesh])

Embase

#4 AND (2013:py OR 2014:py OR 2015:py OR 2016:py OR 2017:py) AND [humans]/lim AND
[english]/limHetastarch

#44#2 AND #3Hetastarch

#3'(death*':ti,ab,kw OR 'mortalit*':ti,ab,kw OR 'fatalit*':ti,ab,kw OR 'deceas*':ti,ab,kw OR
'renal*':ti,ab,kw OR 'kidney*)':ti,ab,kwHetastarch

#2#1 AND ('adverse drug reaction'/Ink OR 'complication'/Ink OR 'drug administration'/Ink OR 'drug
dose'/Ink OR 'intramuscular drug administration'/Ink OR 'intravenous drug administration'/Ink OR 'oral
drug administration'/Ink OR 'side effect'/Ink)Hetastarch

#1'hetastarch'/exp OR hetastarch
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