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Colloids versus crystalloids for fluid resuscitation in critically
ill patients (Review)

55% vsSech pacientu ze studie SAFE

PLAIN LANGUAGE SUMMARY

Are colloids more effedive than aystalloids in redudng mortality in people who are aitically ill or injured

Trauma, burns or surgery can cause people to lose large ameunts of Blood. Fluid replacement, giving Auids intravenousy (into a vein)
to replace lost blood, is used to 1y to maintain blood pressure and reduce the sk of dying. Blood producs, non-blood producs
of combinations are used, induding colloid or crystalloid selurions. Colloids are increasingly used bur they are more expensive than
crystalloids. The review of trials found no evidence that colleids reduce the risk of dying compared with crystalloids.
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Koloidy

* Prfirozené se vyskytujici

- Koncentrace roztoku? \

B albumln * MW (in vitro a in vivo)?
- z * Mira molarni substituce?
° Synte“Cke « Pom ér substituce C , — C4?
* Nosny roztok?
— Dextrany « Surovina pro p fipravu HESu? Y
— Zelatinové ravky

Koloidy jsou Iécebné prostredky; zalezi na
indikaci, volbé, davkovani i zpusobu podani



Preferred plasma volume expanders
for critically ill patients:
results of an international survey
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Indikace podani koloidniho
nahradniho roztoku (tj. | 69%0HES
130/0,4 ¢€i 0,42)

 Indikace: korekce nahle vzniklé
hypovolémie

o Terapeuticky cil: zlepSeni
organove perfuze a/nebo podpora
SV - CO



Farmakovigilancni vybor Evropske lékové
agentury po prehodnoceni dostupnych
informaci dosel k zavéeru, ze pomer
prinosu a rizik u infuznich lécivych
pripravkd obsahujicich hydroxyethyl
skrob (HES) je negativni a doporucil
pozastaveni jejich registrace
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Na cem jsou zalozeny pochyby?

e VISEP
* 6S
e CHEST

O

EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HEALTH



Studie VISEP

Efficacy of V_olume Substitution and | _nsulin Therapy in Severe Sep _sis

Multicentricka, prospektivni, randomizovand studie; tézka sepse

Resuscitace obéhu béhem 96 h: CVP 28 mmHg, MAP 270 mmHg, ScvO, >70%

537 pacientii: bal. krystaloidy (n = 275); 10% HES 200/0.5 (n = 262)

MEZI 10% 200/0,5 HES A RL BEZ ROZDILU PREZITI 90D (P=0,14)
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100 [] Ringer's lactate [l HES
G

[] Ringers lactate [l HES ﬁ?‘{'{""

P

g e R |
2 max. denni davka: 20 mL/kg/den
5 “w 50+ T T
_E E 40 I =
£ : o
T
& £ 204
10
=40 >40-80 >80-13e  >150-230 >£50 . 0-40 >40-80 -80-150  >150-250 »250
Cumulative Dose of Study Fluid (ml/kg) Cumulative Dose of Study Fluid (mlfkg)

New Engl J Med 2008; 358: 125-139



Intensive Insulin Therapy and Pentastarch
Resuscitation in Severe Sepsis

RingerL vs. HES 10% 200/0,5
e Pc. ve skupiné RL dostavali vice

SEUrE

tekutin nez ve skupiné HES

— Denl.: 1,58x (1:1,6)
— Den 1.-4.: 1.44x (1:1,4)

@)
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B0 P=0.003

Ringer's lactate (M=51)

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)
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Proportion of Patients {%

i HES [M=55] 3
CVP =28 mmHg dosazeno rychleji 0 | . . |
ve skupiné HES (P=0,03) ’ 2 4 7 %6
VeétsSi éetnost ARF a RRT u

pacient 1 s HES - vysSi

mortalita VISEP

— ?10% 200/0,5
— ? denni a kumulativni davka

New Engl J Med 2008;358:125-39



VISEP study

Vice neZ 38% pacientu ve studii VISEP dostalo HES v ddvce
vyrazné presahujici klinicky i farmakologicky doporucovanou
nejvyssi davku 20 mL/kg/den

Medidan hladiny laktatu pFi randomizaci 2,2 mmol/l; 59% pac.
dostalo koloidy jiz pred randomizaci
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Probability of Survival (%)

Post hoc analysis

Low-dose HES (M= 162}

—

High-dose HES {N=100)

Days

HES nizka davka (<22 mi/kg/2 1d): kumulativni 48.3 mi/kg
HES vysokd davka (> 22 mi/kg /2 1d): kumulativni 136 mi/kg



Rozdil mezi jedem a
lékem spociva v
davce..

Paracelsus (1493 — 1541)
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Hydroxyethyl Starch 130/0.42 versus
Ringer’s Acetate in Severe Sepsis

 RCT 798 pts. 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 mi/kg,
P=0,2) ve dnech 1-3
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New Engl ) Med 2012; 367: 124 - 34



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

6S
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Protocols, Physiology, and Trials of Hydroxyethyl Starch

Davka ? CVP (<40%), SvO, u vétsSiny pac. nesledovano

Dlouhé trvani tezké sepse pred randomizaci (<24 h), zadna
,GDT*?

Data o pocCéatecCni resuscitaci chybi (ale: 52% pac. dostalo
HES pred randomizaci).

v "\ s

(51 vs. 45%)

Cetngjsi Tx u HES pac., nejasné indikace RRT a Tx
Kukuficny vs. bramborovy Skrob?

U pac. s HES mozna hypervolémie (nebezpedi ,nadmérné

resuscitace")
LS 3 —

New Engl J 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 1 assessed 1
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 1 129 11 (6-14) 125 10 (6-13) 0.16
Scv0s — %
Baseline 175 75 (67-83) 152 73 (65-82) 0.13
0 - 12 hours § 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(1.3-35) 387 21(14-37) 0.34
0-12 hours t 390 22(14-39) 393 22(15-36) 0.84
12 — 24 hours § 337 20(1.3-3.3) 338 20(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
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Days since Randomization
No. at Risk
Saline 3336 3024 2943 2889 2860 2837 2816 2801 2788 2752
HES 3315 3004 2895 2846 2819 2791 2766 2747 2731 2695
B Subgroup Analyses I
Subgroup HES Saline Risk Ratio (95% CI) P Value

Death from any cause at 90 days
RIFLE criteria at randomization
Presence of acute renal injury
Absence of acute renal injury
Sepsis at randomization
Diagnosis on admission
No diagnosis on admission
Trauma
Yes
No
Traumatic brain injury
Yes
No

no. of events/ftotal no. (%)
597/3315 (18.0) 566/3336 (17.0)

99/519 {19.1)
132/919 (14.4)

95/503 (18.9)
118/896 (13.2)

248/976 (25.4)
345/2337 (14.9)

224/945 (23.7)
342/2383 (14.4)

18/258 (7.0)
579/3057 (18.9)

18/263 (6.8)
548/3073 (17.8)

127 (3.7)
594/1269 (18.2)

3/30 (10.0)
5603287 (17.0)

APACHE Il score before randomization

=25
<25

Receipt of HES before randomization

Yes
No

217/590 (36.8)
372/2702 (13.8)

221616 (35.9)
342/2690 (12.7)
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078
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1.04 (0.91-1.19) f§ 0.57
0.90
102 (0.54-1.91) | 0.95
1.06 (0.96-1.13) | 0.26
031
037 (0.04-3.35) | 0.35
107 (0.96-1.18) | 0.23
0.60
1.03 (0.88-1.19) | 0.74
1.08 (0.94-1.24) | 0.25
078
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N EnglJ Med 2012;367:1901-11



Hydroxyethyl Starch or Saline for Fluid
Resuscitation in Intensive Care

Secondary outcomes — no.ftotal no. (%)
Renal outcomes
RIFLE-R
RIFLE-I
RIFLE-F

17883309 (54.0)
1130/3265 (34.6)
336/3243 (10.4)

1912/3335 (57.3)
1253/3300 (38.0)
301/3263 (9.2)

0.94 (0.90 to 0.98)
0.91 (0.85 to 0.97)
1.12 (0.97 to 1.30)

0.007
0.005
0.12

Use of renal-replacement therapy

235/3352 (7.0)

196/3375 (5.8)

1.21 (1.00 to 1.45)

0.04

New organ failure
Respiratory
Cardiovascular

Coagulation

540/2062 (26.2)
663/1815 (36.5)
142/2987 (4.8)

524/2094 (25.0)
722/1808 (39.9)
119/3010 (4.0)

1.05 (0.94 to 1.16)
0.91 (0.84 to 0.99)
1.20 (0.95 to 1.53)

0.39
0.03
0.13

Hepatic

55/2830 (1.9)

36,2887 (1.2)

1.56 (1.03 to 2.36)

0.03

Tertiary outcomes — no. [total no. (%)
Death in ICU
Death within 28 days
Death in hospital

Service utilization — no.
Days in ICU
Days in hospital
Days receiving mechanical ventilation

Days receiving renal-replacement therapy

364/3313 (11.0)
458/3313 (13.8)
483/3307 (14.6)

7.3£0.2
19.3x0.3
6.0+£0.2
5.6=0.4

360/3331 (10.8)
437/3331 (13.1)
456/3324 (13.7)

6.9+0.2
19.1+0.3
5.7+0.2
5.5=0.4

1.02 (0.89to 1.17)

1.05 (0.93 to 1.19)

1.06 (0.95 to 1.20)
Mean Difference (95% Cl)

0.4 (0.0 to 0.9)
0.2 (-0.8 to 1.1)
0.4 (-0.1 to 0.8)
0.1 (-0.1t0 1.2)

0.81
0.40
0.30

0.07
0.72
0.12

0.36

N EnglJ Med 2012;367:1901-11



arch or Saline for Fluid
1 1n Intensive Care
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Co studie (vetsinou) ukazaly?

MnozstV| krystaloidu nejvice 1,6x vyssi (t.]. 0 60%)

VISEP 1:1,6(denl1),1:1,4(denl-4)
 FIRST 1:1,45 (den 1)
° 6S 1:1
« CCM2012 1:1,4-1,1 (den 1-4)
e« CHEST 1:1,3(denl1-4)
« Crystmas 1:1,24 (inicialni) stabilizace
« BaSeS 1:1,1(den1-5)

Mortalita v étSinou neovlivn éna (s vyjimkou 6S)
Vetsinou neovlivnény LOS na JIP Ci v nemocnici

Pri uziti HES Casteji nizSi objemy, pripadné je
hemodynamickych cilu dosazeno rychleji

Kumulativni bilance u krystaloidu vétSinou vyssSi
Rozdily v nepriznivych vedlejSich ucincich (v€etné AKI)
nekonstantni, zavislé na davce



Endotelialni glykokalyx a jeho
role

Negatllvné nablté Vascular Lumen
hydrofilni gelovita sit
(muko)polysacharidu
pokryvajici vnitfnim
povrch cév

PorusSeni glykokalyx:
zaneétlive pusobky,
Ischemie/reperfluze,
b-ANP, hypervolémie,

-glykemie 5 o A _;-”—
Poruseni glykokalyx Endotelialni glykokalyx pusobi
pusobi shlukovani jako selektivni filtr, pfi jeho
trombocytu, adhesi naruseni 1 Unik tekutiny a solutd
leukocytu, + kapilarni do intersticia

permeability a tkanove
otoky Anesthesiology 2008; 109:723-40



Safety of Modern Starches Used During Surgery
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Co tedy s HES ? Doporuceni SUKL

Do doby, nez bude znamo zaverecné stanovisko
k pouzivani HES zavazne pro vsechny staty EU,
doporucuje SUKL lékaftiim nasledujici opatreni:

nepodavat HES pacientum se sepsi a
popaleninami,

 ve vetsine klinickych situaci jsou k ndhradée

objemu dostatecné krystaloidni roztoky,

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

"N /S

nutny objem po co nejkratSi dobu a dbato
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 €i 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

25. 6. 2013



Posledni déjstvi.. (zatim)?

O

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

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

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

be carried out on the use of these medicines in elective surgery and trauma patients.

11 October 2013
EMA/606303/2013



Dekuji za pozornost!



