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Pamatuime: hydroxyetylskroby
jsou lecebné prost redky

Cilem podani je navySeni cirkulujiciho objemu
Maji své indikace i kontraindikace
Maji své vedlejsi u€inky — komplikace

Davka musi byt pfimérena dosazeni
nozadovaného lécebného cile

Doba podavani co nejkratsi

Zpusob podavani musi byt pfiméreny dané
Klinické situaci (=klinicky kontext)

PFi kazdem uziti musi p redpokladany
Orosp éch p revysit mozneé riziko
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Charakteristika HES
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Preferred plasma volume expanders
for critically ill patients:
results of an international survey
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Intensive Care Med 2004:; 30:2222-29
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Brit J Anaesth 2007:98: 216-24



Resuscitation fluid use in critically ill adults:
international cross-sectional study in 391

Intensive care units

Choice of Colloid: Severe sepsis
@ Albumin B Starch O Gelabn B Destran

Regional variation

Crit Care. 2010;14(5):R185



The Efficacy and Safety of Colloid Resuscitation In
the Critically Il

Chnstane S. Hartog, MD, Michael Bauer, MD, angd Konrad Reinhart, MD

In conclusion, the preferred use of colloidal solutions for resuscitation of patients with
acute hypovolemia is based on rationales that are not supported by clinical evidence, Synthetic
colloids are not superior in critically ill adults and children but must be considered harmful
depending on the cumulative dose administered. Sate threshold doses need to be determined
in studies in high-risk patients and observation penods of 90 days. Such studies on HES
130/0 4 are still lacking desplte its widespread and increasing use. Because there are safer and

equally effective alternatives in the form of crystallmds W@M@M
avoided except in the context of clinical studies. Anesth Analg 2011:113:156-64

Hydroxyethyl Starches: What Do We Still Know?

Konrad Reinhart, MD,¥ and Jukka Takala, MD, PhD¥

Komparatory ostatni syntetické koloidy

Studie ,ekvivalence®, nahle vznikla hypovolémie, elektivni chirurgie
Malé soubory

Kratkodobé uziti relativné nizkych objemu

Dostatecné pro hodnoceni bezpecnosti?
Anesth Analg 2011;113:507-511



| Konrad l{einharl|
Anders Perner

e AR Consensus statement of the ESICM task
Frederique Schortgen force on colloid volume therapy in critically
A. B. Johan Groeneveld . .

Richard Beale ill patients

Christiane S. Hartog

Summary and Conclusions

We recommend not to use HES with molecular weight
=200 kDa and/or degree of substitution >().4 in patients
with severe sepsis or risk of acute kidney injury and
suggest not to use 6% HES 130/0.4 or gelatin in_these
populations outside the context of climcal tnals. We
recommend not to use colloids in patients with head
mmjury and not to administer gelatins and HES in organ
donors. We suggest not to use hyperoncotic solutions for
fluid resuscitation. We conclude and recommend that any
new colloid should be introduced into clinical practice

only after its patient-important safety parameters are
established.

Intensive Care Med 2012: 38:368-383



Vyjad feni €élent vyboru: pro (12),
slab é pro (3), proti (1), slab é proti
(1), neodpov édélo (1)

Star
a)o Ind1%ce pQévéni

doporucenim vyrobce pro dany roztok.
b) Koloidni roztoky na bazi HES musi byt zafrazovany obecné mezi latky s rizikem
nefrotoxicity.
c) U pacienti v intenzivni péci je podavani koloidnich roztoki HES spojeno s rizikem

c) U pacientu v intenzivni pédi je podavani koloidnich roztoku
HES spojeno s rizikem zvySené morbidity a mortality (za
nejvice rizikové jsou povazovani pacienti s tézkou sepsi a
rizikem akutniho selhani ledvin) a jejich rutinni pouziti nelze
u zadne subpopulace paC|entu Vv intenzivni peC| doporucn

— — S— —— —— - ——g—

Db_] emu, ktery zajisti dosazeni zvolenych mdlwdualmch hemodynammkych cila.
Predpokladem podani koloidnich roztoktt HES by méla byt vzdy dostate¢na hydratace
pacienta, umoziuje-li to kontext klinické situace.

f) Podavani syntetickych koloidi na bazi HES pro hrazeni pribéZnych ztrat nelze
doporucit.

g) Podavani syntetickych koloidi na bazi HES u potencialnich darci organi nelze
doporucit.

www.csim.cz 23. 4. 2013




A review of HES solutions for infusion was initiated on Nov 29
2012 at the request of the German medicines agency, under
Article 31 of Directive 2001/83/EC.
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Farmakovigilancni vybor Evropske lékové
agentury po prehodnoceni dostupnych
informaci dosel k zavéru, ze pomer
prinosu a rizik u infuznich lécivych
pripravku obsahujicich hydroxyethyl
skrob (HES) je negativni a doporucil
pozastaveni jejich registrace

14.6.2013
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PRAC recommends suspending marketing authorisations
for infusion solutions containing hydroxyethyl-starch

Na cem je doporuceni zalozeno?

three recent studies-*>

1 perner, A. et al. Hydroxyethyl Starch 130/0.42 versus Ringer’s acetate in severe sepsis. N Engl J Med 2012; 367(2):124-
134.

2 Brunkhorst, F.M. et al. Intensive insulin therapy and pentastarch resuscitation in severe sepsis. N Engl J Med, 2008;
358(2):125-39.

* Myburgh, J.A. et al. Hydroxyethyl starch or saline for fluid resuscitation in intensive care; N Engl J Med 2012;
367(20):1901-11.
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Intensive Insulin Therapy and Pentastarch
Resuscitation in Severe Sepsis

RL vs. HES 10% 200/0,5
Resuscitace ob_éehu b éhem 96h:
CVP 28 mmHg, MAP 270 mmHg,
S.,02 >70%

. Bez rozdilu Gmrtnosti (P=0,48)
nebo SOFA Il (P=0,16) k d28

e Pc. ve skupiné RL dostavali vice
tekutin nez ve skupiné HES

— Den 1.-4.: +60 - 40%
 Median SvO2 i CVP u HES vyssi
— RL 72,4 vs. HES 73,6% (P=0,04)
— RL 10,7 vs. HES 11,8 mmHg
(P<0,001)

e CVP =28 mmHg dosazeno rychleji ve
skupiné HES (P=0,03)

« VétSi €etnost ARF a RRT (P=0,02)
u pacient i s HES - vysSi
mortalita 90d
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New Engl J Med 2008;358:125-39



Intensive Insulin Therapy and Pentastarch
Resuscitation in Severe Sepsis

Multicentrick&, prospektivni, randomizovana studie; t ézka sepse
537 pacient a: balanc. krystaloidy (n = 275); 10% HES 200/0.5( n= 262)

Doporucena max. denni davka: 20 mL/kg/den

Renal-Replacement Therapy Death at 90 Days
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New Engl J Med 2008; 358: 125-139



VISEP study

® >38% pacienti s téZkou sepsi ve studii VISEP dostalo HES
(hyperonkoticky pentaskrob!) v davce vyraznée presahujici
doporucovanou nejvyssi davku 20 mL/kg/den

® 59% pacient dostalo koloidy jiz pred randomizaci
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New EnglJ Med 2008; 358: 125-139



Hydroxyethyl Starch 130/0.42 versus
Ringer’s Acetate in Severe Sepsis

« Multicentrickd RCT 798 pac. v tézke sepsi <24h,
sledovani do dne 90, ,pragmaticky” design :

patient needed fluid resuscitation at enrollment
as determined by ICU clinicians.

Trial fluid is to be used for volume expansion during
the entire ICU-stay for a maximum of 90 days.

* Bez rozdilu v objemu podanych tekutin (44 vs. 47 ml/kg,

P=0,2) ve dnech 1-3
G6Ss

New EnglJ Med 2012; 367: 124 — 34



Hydroxyethyl Starch 130/0.42 versus
Ringer’s Acetate in Severe Sepsis

Probability of Survival
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51 vs.43%, RR 1,17; 95%CI 1,01 - 1,36 P=0,03

bez rozdilu umrtnosti ke dni 28 (39 vs.
. 36%, RR 1,08; 95% CI 0,9 — 1,28; P=0,43

Ringer's acetate

HES 130/0.42

C * Béhem 90 dnu HES castéji RRT (22 vs. A
16%, RR 1,35; 95%ClI 1,01 - 1,8,
P=0,04), bez rozdilu délky, ke dni 90 jiz
bez rozdilu (1/1

N (1/1) y

0.0

T T T T T T T T T
10 20 30 40 50 60 70 80 90

Days since Randomization

New Engl ) Med 2012; 367: 124 - 34



Protocols, Physiology, and Trials of Hydroxyethyl Starch

Davka !? CVP nebylo sledovano u ~60%, SvO, u [45% pac.
Dlouhé trvani tézké sepse pfed randomizaci (<24 h)

Data o pocCatecCni resuscitaci chybi, zadna ,GDT"!? (ale: 52%
pac. dostalo HES pfed randomizaci!).

v "\ /

renalni dysfunkce (51 vs. 45%)
Cetngjsi Tx u HES pac., nejasné indikace Tx (a RRT)

U pac. s HES mozna hypervolémie (1:1 - nebezpedi
,2nadmeérné resuscitace" — indikace objemové lecby?!)

Kukuricny vs. bramborovy skrob?

S

New Engl ) Med 2012; 367:1265 - 67
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Table S4. Circulatory Parameters at Baseline and in the First 24 Hours after Randomization

HES 130/0.42 Ringer’s Acetate P Value
Variable (N=398) (N=400)
No. Value No. Value
assessed T assessed T
CVP —mm Hg
Baseline 110 10 (7-13) 101 10 (8-13) 0.26
0-12hours 151 11 (7-14) 146 10 (7-13) 0.37
12 -24 hours § 129 11 (6-14) 125 10 (6-13) 0.16
ScvO; - %
Baseline 175 75 (67-83) 152 73 (65-82) 0.13
0-12hours 181 72 (66-77) 193 73 (65-78) 0.84
12 -24 hours § 131 75 (68-79) 133 73 (67-79) 048
Lactate —
mmol/liter
Baseline 385 20(1.3-3.5) 387 21(14-37) 0.34
0-12hours 390 22(1.4-39) 393 2.2(1.5-3.6) 0.84
12 — 24 hours 1 337 2.0(1.3-3.3) 338 2.0(14-28) 0.40

N EnglJ Med 2012;367:124-34
DOI: 10.1056/NEJM0a1204242




A Probability of Survival

Hydroxyethyl Starch or Saline for Fluid
Resuscitation in Intensive Care

1.0+
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&
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0.0 T T T T T T T 1
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[ ]
Days since Randomization
No. at Risk
Saline 3336 3024 2943 2889 2860 2837 2816 2801 2788 2752 V4 7 o
HES 3315 3004 2895 2846 2819 2791 2766 2747 2731 2695 ] f? l l m rt I d O 9 O d n u
B Subgroup Analyses I . .
Subgroup HES Saline Risk Ratio (95% ClI) P Value
no. of eventsftotal no. (36)
Death from any cause at 90 days 597/3315 (18.0) 566/3336 (17.0) = 1.06 (0.96-1.18) | 0.26 ? f?
RIFLE criteria at randomization ! 0.66 f— . H .
Presence of acute renal injury 99/519 (19.1) 95/503 (18.9) —*— 1.01 (0.78-1.30) 0.94 ! 1
Absence of acute renal injury 132/919 (14.4) 118/896 (13.2) —-— 1.09 (0.87-1.37) 0.46 ~ 7
Sepsis at randomization i 0.78 I
Diagnosis on admission 248/976 (25.4) 224945 (23.7) - 1.07 (0.92-1.25) 0.38 I
No diagnosis on admission 349/2337 (14.9) 342/2383 (14.4) . 3 1.04 (0.91-1.19) | 0.57
Trauma | 0.90
Yes 18/258 (7.0)  18/263 [6.8) ; 102 (0.54-1.91) | 095
No 579/3057 (18.9) 548/3073 (17.8) [} 1.06 (0.96-1.18) |l 0.26
Traumatic brain injury . 3 031
Yes 127 (3.7) 3/30 (10.0) ; 0.37 (0.04-3.35) | 0.35
No 594/3269 (18.2) 560/3287 (17.0) ] 1.07 (0.96-1.18) | 0.23
APACHE Il score before randomization ! 0.60
=25 217/590 (36.8)  221/616 (35.9) E R 1.03 (0.88-1.19) fl 0.74
<25 372/2702 (13.8) 3422690 (12.7) k& 1.08 (0.94-1.24) § 0.25
Receipt of HES before randomization 3 0.78
Yes 48/508 (9.4) 427499 (8.4) — 112 (0.76-1.67) | 0.57
No 547/2798 (19.5) 522/2825 (1.5) ! 1.06 (0.95-1.18) fl 031
I 1
0.25 1.00 4.00
N Engl J Med 2012;367:1901-11
HES Better  Saline Better ) *




Hydroxyethyl Starch or Saline for Fluid
Resuscitation in Intensive Care

Secondary outcomes — no.ftotal no. (%)

Renal outcomes

RIFLE-R 1788/3309 (54.0) 1912/3335 (57.3) 0.94 (0.90 to 0.98) 0.007
RIFLE-I 1130/3265 (34.6) 1253/3300 (38.0) 0.91 (0.85 to 0.97) 0.005
RIFLE-F 336,3243 (10.4) 301/3263 (9.2) 1.12 (0.97 to 1.30) 0.12
Use of renal-replacement therapy 235/3352 (7.0) 196/3375 (5.8) 1.21 (1.00to 1.45) 0.04

New organ failure
Respiratory 540/2062 (26.2) 5242094 (25.0) 1.05 (0.94 to 1.16) 0.39
Cardiovascular 663,/1815 (36.5) 722/1808 (39.9) 0.91 (0.84 to 0.99) 003 |
Coagulation 142/2987 (4.8) 119/3010 (4.0) 1.20 (0.95 to 1.53) 0.13
Hepatic 55/2830 (1.9) 36/2887 (1.2) 1.56 (1.03 to 2.36) 0.03

Tertiary outcomes — no. ftotal no. (%)

Death in ICU 364/3313 (11.0) 360/3331 (10.8) 1.02 (0.89 to 1.17) 0.81

Death within 28 days 458/3313 (13.8) 437/3331 (13.1) 1.05 (0.93 to 1.19) 0.40

Death in hospital 483/3307 (14.6) 456/3324 (13.7) 1.06 (0.95 to 1.20) 0.30
Mean Difference (95% Cl)

Service utilization — no.

Days in ICU 7.3+20.2 6.9+0.2 0.4 (0.0 te 0.9) 0.07
Days in hospital 19.3+0.3 19.1+0.3 0.2 (-0.8to0 1.1) 0.72
Days receiving mechanical ventilation 6.0+0.2 5.7+0.2 0.4 (-0.1to 0.8) 0.12
Days receiving renal-replacement therapy 5.6:0.4 5.5+0.4 0.1 (-0.1to1.2) 0.86 uuum

N EnglJ Med 2012;367:1901-11



Study fluid volume and dose

10% HES
(200/0.5)

6% HES
(130/0.42)

6% HES
(130/0.4)

6% HES
(130/0.4)
6% HES
(130/0.4)

| Control |

Lactated
Ringer’s

Acetated
Ringer’s

0.9%

Patient

population

Severe sepsis

Severe sepsis

Septic shock

saline
0. Sepsis
sa

0.
sa

Adult ICU
patients

| HES Dose |
Med (IQR)

70mlkg
(33t0 144.2)

44 ml/kg
(24 10 75)

S mU/kg
(3to 9)
5 ml/kg
(3to 9)

5 mL/kg
(3to9)

RRT
RR (95%C1)

1.62
(1.1910 2.21)

1.35
(1.01to 1.80)

Mortality
RR (95%Cl)

1.17
(0.94t0 1.47)

1.17
(1.01t0 1.36)

1.16
(0.8310 1.62)
1.10
(0.87 to 1.40)

1.21
(1.00to 1.45)

1.13
(0.92t0 1.39)
1.07
(0.91to0 1.25)
1.06
(0.961t0 1.18)

22.03.2013

J. Myburgh, 33.ISICEM, Brusel 2013
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e VISEE

e Jiny HES" - hyperenkatickypertaskrob, ¢asto
nadmeérné_dawkey ez rozdilumertality 28d,
casie|Si RRT

* 6S

* VySSi mortalita 90d a Casté|Si RRT

e CHEST

* Bez rozdilu 90d mortality, Castéjsi RRT?



Effects of Fluid Resuscitation With Colloids vs Crystalloids
on Mortality in Critically Ill Patients Presenting

With Hypovolemic Shock
The CRISTAL Randomized Trial

. flu amrtf |
Prospektivni ¢asteéné Bez rozdilu umrti do 28d -
zaslepena studie trvajici  * VySSiumrti krystaloidy do
9 let (>2800 pac.) 90d

? mortalita u pC. Vv e 34,2 vs. 30,7%:; P=0,03
Hypovolemickér}q Soku e Bezrozdilu uziti RRT do

(sepse, polytrauma) 90d
Jakykoliv koloid vs. * NizSi pot feba UPV u
jakykoliv krystaloid (46% koloidu do 7d a 28dne

HES) « Oboji P=0,01

1. amrti do 28d. * NizSipotreba

2. amrti do 90d, ? dnd vazopresoru u koloidu do
bez RRT, UPV ¢ 7d a 28d

vazopresoru « P=0,04, resp. 0,03

JAMA. doi:10.1001/jama.2013.280502
Published online October 9, 2013



Re-evaluating currently available data and suggestions for planning randomised
controlled studies regarding the use of hydroxyethyl-starch in critically ill
patients - a multidisciplinary statement

1. Podani co nejdfive po rozvoji

1. Udaje o tekutinové Soku (<6h)
leécbé pred 2. Casové omezené podavani v
randomizaci? ramci resuscitace (<24h)

2. Dlouhodobé podavani | |3 Stanovovatalgoritmy -
podavani a hemodynamické

HES cile
3. Nejasny transfuzni prah | |4. Respektovat nejvyssi denni

4. Nejasné indikace a davky
protokol pro RRT 5. Pozor na_preexistujl’ci renalni
. dysfunkci
5. Porusovani protokolu 6. Presné indikace RRT (i Tx)

studie 7. Presna dokumentace a

dlouhodobé sledovani

Critical Care 2013, 17:R166 do0i:10.1186/cc12845



Safety of Modern Starches Used During Surgery

OR: 0.51

L=d8 ee&’ 22/982
059 publ., 4529 pac. o Q \}
e 6%HES 130/0,4 — 0,42 vs. komparator 0 Q{\e of Jﬁ
* nezhorsuje mortalitu Ao &16‘9 - qe\‘i ad
* neovlivnil nepfiznivé krevni ztrd*;\\a* ~ o aer@ Ne
potrebu trf ﬁde eS¢ | oxia \00"‘01
Q\ 0%% 6 \ of ‘
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Anesth Analg 2013;116:35-48



Co tedy s HES ? Doporuceni SUKL

Do doby, nez bude znamo zaverecné stanovisko
k' pouzivani HES zavazne pro vsechny staty EU,
doporucuje SUKL |ékarim nasledujici opatrent:

nepodavat HES pacientum se sepsi a
popaleninami,

» ve vétsiné klinickych situaci jsou k nahradé

objemu dostatecné krystaloidni roztoky,

u nahle vznikle a zivot ohrozujici hypovolemie je
mozno individualne zvazit podani HES. V tako-

"N /S

objem po co nejkratSi dobu a dbat o
dostatecnou hydrataci pacienta

e, SUKL

Statni ustav pro kontrolu léciv



Stanovisko vyboru CSARIM

 V literatufe neni v soucasnosti dostatek
presvedcivych dukazu o zvySeném riziku
morbidity a mortality v souvislosti s podanim
syntetickych koloidnich roztoku vcetné HES v
periopera €énim obdobi (pfed vykonem, v
orubéhu operace Ci v bezprostrednim
oooperaénl’m obdobi) tam, kde indikaci podani
je korekce nahle vzniklé hypovolémie a
souvisejici pot reba optimalizace
hemodynamiky v co nejkratSi mozneé dob é

www.csarim.cz 25. 6. 2013




PRAC confirms that hydroxyethyl-starch solutions (HES)
should no longer be used in patients with sepsis or burn
injuries or in critically ill patients

HES will be available in restricted patient populations

O

{ EUROPEAN MEDICINES AGENCY

PrOéjen né_h|é_ SCIENCE MEDICINES HEALTH
krevni ztrata?

PRAC agreed that HES could
continue to be used in patients with hypovolaemia caused by acute blood loss where treatment with
alternative infusions solutions known as "crystalloids’ alone are not considered to be sufficient. The
PRAC acknowledged the need for measures to minimise potential risks in these patients and
recommended that HES solutions should not be used for more than 24 hours and that patients’ kidney

function should be monitored for at least 90 days. In addition, the PRAC requested that further studies
he carried out on the use of these Aicines in elective surgery and trauma patients.

11 October 2013
EMA/606303/2013



Hydroxyethyl-starch solutions (HES) should no longer be
used in patients with sepsis or burn injuries or in critically

ill patients — CMDh endorses PRAC recommendations
HES will be available in restricted patient populations

The Coordination Group for Mutual Recognition and Decentralised Procedures - Human (CMDh)",has

endorsed by majority the recommendations of the European Medicines Agency’s Pharmacovigilance

Risk Assessment Committee (PRAC), which concluded that HES solutions must no longer be used to /@
treat patients with sepsis (bacterial infection in the blood) or burn injuries or critically ill patients

because of an increased risk of kidney injury and mortality.

The CMDh also agreed with the PRAC recommendation that HES solutions may continue to be used in

patients to treat hypovolaemia (low blood volume) caused by acute (sudden) blood loss, where

treatment with alternative infusions solutions known as ‘crystalloids” alone are not considered to be ﬂ
sufficient. In order to minimise potential risks in these patients, HES solutions should not be used for

more than 24 hours and patients’ kidney function should be monitored after HES administration. In

ing the product information, further studies should be carried out on the use of these
ive surgery and trauma patients.

tions was carried out by the PRAC following the publication of studies showing
in patients with sepsis'? and an increased risk of kidney injury requiring
dialysis in critically ill patients*? following treatment with HES solutions.

As the CMDh position has been adopted by majority vote, it will now be sent to the European 4@
Commission, which will take a final legally binding decision that will be valid throughout the European

Union (EU).

must no longer be used 25 October 2013
EMA/640658/2013
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