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NMnaH

[MTpnYnHbI HeaaeKBaTHOW cTpaTterun UTT

[MpuHUuUMnbl BocnonHeHuAa OLLK n
remoaMHammnyeckaa noaaeprKka

PekomeHaauuun no tTaktuke UTT
[DK: 33 u npoTus

Pe3ome



OCHOBHbIE «MPUUYNHDbI» OCTPOWN
KposonoTtepu (rmnosonemmmn)

KpoBoTeuyeHnA U3 BEPXHUX OTAEN0B XKe/YA0UYHO-KMULLIEYHOTO
TpakTa (HKKT), B TOM yncne U3 BapmMKO3HO pPaCLUMPEHHbIX BEH
nuLLeBOAA

310Ka4yeCcTBeHHble U ,£I,O6pOKa‘—IECTBeHHbIe onyxonun

PaccnanBatowmeca aHeBPM3Mbl aOPTbl U MArnCTPaNbHbIX
cocyaoB

HacneacrteeHHble 3aboneBaHmA KPpOBU

OCTpbIf CUHAPOM ANCCEMUHUPOBAHHOTO BHYTPUCOCYAMUCTOrO
CBEpPTbIBAHMS KPOBMU

Cencuc

TpaBMbI U paHEeHUNA, B TOM YHHUCNE TPaBMaTU4eCKne nospexgeHmnA
NAPEHXUMATO3HbLIX OPraHOB



Mpobnembl HeapgeKBaTHOU CTpaTerun

* HeTtoyHana oueHKa obbema KpoBonotTepu un (nnm)
rMNOBOIEMUM

* HecoBpemeHHOe Hayasno UTT n ee MOHUTOPUHTrA

* OTCVTCTBMG KOHTPONIA 3a UBMEHEHNAMU B CUCTEME
remocCTta3d

BenvurHa KpoBONOTEPU NOKHA
OLICHMBATHCA BMECTE C €€ TemMInom!!!
+ peMOopOUHBIN (POH, BH]T HATOJIOTUU




Mpobnemsbl BOocnonHeHmna OLK u
remoamMHaMmmnyecKon noaaepiXKu

[emoguHammnyecKaa nogaepka = UTT + Ba3oaKTUBHbIE
npenaparbl

Kpuctannonabl nam konaonapl?
[MpumeHeHne anbbymmnHa?
BayKHO: cooTHOLWeHue 2:1-6:1, anbbymuH — meHee 27 r/n

e Ob6bem MHPY3INOHHOM Tepanuu?

BaKHo: uenb - Alcp = 65 mm pT.cT., UBOA=7-8 mm pT.CT.,
anypes 6onee 0,5 mn/kr/4v, Sa0,=95-98%

YpoBeHb remornobuHa? - (70-90 r/n, Ht 230%)

TpombouuTtapHasa macca? - (meHee 30x10°/n nnn meHee
50x10°/n nepen onepaTUBHbIM BMeLLaTeIbCTBOM

Kpunonpeuunutat? - (npu yposHe ¢pnbpmnHoreHa meHee 1 r/n)



TaKTUKa B npeaonepaLnoHHbIN
nepuog, (1)

Llenb: ocyuiectBneHne Haubonee apPeKTUBHbLIX MEP MO
BO3MELLLEHMIO KPOBOMNOTEPU U (MIN) TMMOBONEMUM, YNTYULLIEHUIO
LLleHTPa/IbHOro U nepudpepruyeckoro KposoobpalleHus,
ra3oobmeHa B Nerkmx U HopMmanm3aLumMm KNCNOTHO-OCHOBHOIO
COCTOAHMUA

C6op aHamMHe3a B MaKCMMa/IbHO KOPOTKMUE CPOKMU

OueHka co3HaHusa, onpegenntb A, YCC, Sa0, (no

BO3MOMHOCTU), LBET KOXHbIX MOKPOBOB (KaxKable 5 MUH), oueHKa
no SAPSII

PecnupaTtopHaa noaaep»Ka (yBnaxKHeHHbIN kKucnopoa, UB/)
HapeXHbl BEHO3HbIN A0CTYN U oueHKa LB/
JlTabopaTopHble nccneaoBaHUS

[MoyacoBon gunypes



TaKTUKa B npeaonepaLnoHHbIN
nepuog, (2)

 Hayatb UTT (B 32aBMCMMOCTU OT BbIParKEHHOCTU LLIOKA):

* UloK 1 cTteneHu - Kpuctannonabl —onepaunoHHan

* Lok 2 cteneHn n bonee — Kpuctannonapl (He meHee 10
MA/Kr) — onepauuoHHas

* B npouecce TPaHCONOPTUPOBKM — MPOAO/IKEHUE
MHPY3NOHHOM TEPANUM



TaKTUKa AeUCTBMUN BO BpemA
onepauuu (1)

e JlononHUTENbHble BEHO3HbIe AOCTYMbI (Npwu
HeobxoaMmocTH)

* MOHUTOPUHT 33 KNU3HEHHO Ba*KHbIMU GYHKLMNAMMU
OpraHm3ma

* [MpoponKeHne MHPY3INOHHOU TEPANUM MO KOHTPOJIEM
A, YCC, UB/ (npu npoaoKatowemcs KpoBOTEYEHUSA,
MO BO3MOHOCTU, HEOBX0a4MMO A0OUTHCA NOBbILWEHMUA
ypoBHA Allc 1o 90 mm pT.cT. 1 LB/l A0 NONOKUTENBHOU
Be/IMYMHbI ) — A0 obecneyeHna XMpyprmyeckoro
remocrasa NpemmyLLecTBEHHO KpUctaannomabil




TaKTUKa AeUCTBMUN BO BpemA
onepauuu (2)

Mpu kKposonoTepe 6onee 30% OLIK o6bem nepennBaHms
Kpuctannonaos moket gocturatb 15 mna/kr, K — 10 mna/kr, C3MM
— 10 mn/Kr n aputpoumTapHoimm maccbl — 7-10 ma/Kr.

[Mpu o6beme KpoBonoTepwu, coctasnatowen 50% OLK,
LuenecoobpasHoO NCNoAb30BaTb KpucTanaonabl B Ao3e a0 20
mn/Kr, npenapatbl 9K B o3e ao 20 mn/kr, C3MN B po3e ao 15-20
MA/KI N 3pUTpOLUTapPHOIM Mmaccbl B o3e a0 10 ma/Kr.

Ecnn o6bem kKposonotepu coctasnaet 100% OLK, To
HeobxoAMMO NPUMEHSATb KpUcTanaouabl B gose A0 25-30 mn/Kr,
npenapatbl K B go3e go 20 mna/kr, C3M B no3e ao 15-20 ma/Kr n
3PUTPOLUTaPHOM Macchl B Ao3e Ao 10 mn/Kr.



TaKTUKa AeUCTBMUN BO BpemA
onepauun (3)
* Ba)XHO: TeMn MHPY3UU AO0XKEH OoneperkaTb TEMM

KpoBonoTtepu Ha 700-1000 mn

* Kputepumn aaeKkBaTHOCTM reMoaMHAMUNYECKOM
nogaepxku: Acp = 65 mm prt.cT., UB = 7-8 MM pT.CT,,
anypes 6onee 0,5 mn/kr/y, Sa0,= 95-98%.



TaKTUKa nocneonepalMOHHOrO
nepuopa (1)

* [lpeagyvcmaTtpumBaeT He ToNbKo UTT 1 npoaonxeHue
pecnupaTopHon noaaepxku!ll

* J¢ddPeKT Tepanunn, nposBeaeHHON A0 onepalmm, B npouecce
onepaTUBHOrO BMeLLaTenbCcTBa M aHecTe3un (yposeHb All, YCC,
LIBA, useT Ko¥u, Sa0,, noyacoson guypes).

* OueHKa TaxecTtn coctoAaHna 6bonbHoro no SAPSII; nosTopHo Hb,
Ht, TpombouuTtos, nemkoumntos, ABCK, pa3BepHyTbi remocTas
(MTN, AYTB, ODPT, pnbpuHoreH, A-anmepbl, TPOMOOLUTLI U UX
arperayms).

* UTT = kpuctannoungpbl, DK, C3I1 n saputpouUnTapHYO Mmaccy.
CooTHOLEHME KPUCTaNIONA0B U Konnonaos obbivHO 2:1 - 6:1
6e3 yyeta C3I1 1 3pUTPOLUUTAPHOMN MaCChil.



TaKTUKa nocneonepalMOHHOrO
nepuoaa (2)
Obwmim o6bem MHPY3MOHHO-TPAHCHY3MOHHOM TEPANUM 33 CYTKHU

BapbupyeT B npegenax 35-40-45 mn/Kr

KpUTUYEeCKnMm 3Ha4YeHMEM reMmornoburHa, Npu KOTOPOM
Heobxoanma remoTpaHcdy3mA, ABISETCA €ero YpoBeHb, PaBHbIN
65-70 r/n - OTMbITble 3PUTPOLUTDI

C3MN = pednunt GaKTopPOB CBEPTbIBAHUA KPOBU (€XKeaHEeBHbIN
KoHTponb : MTU, AYTB, ODT, pnbpuHoreH, TpombOLUTHI)
KoarynonaTtmnyecKkoe KpoBoTevyeHue unu HepoctatodHo C3I1 -
Kpuonpeumnurtar

ANbOYMUH - CHUXKeHue obuero 6enka meHee 45 r/n un
CHUXKeHWne YPoBHA anbbymnHos meHee 27 r/n.



TaKTUKa nocneonepalMOHHOrO
nepuoaa (3)

Mpu coxpaHeHnn Ha poHe UTT apTepmanbHoi rmnotoHmnm (Acp
<65 MM PT.CT.) - NPOAOAKUTL (UM HayaTb) TUTPOBAHUE
BA30aKTUBHbIX NPenapaTos

Lenb: Allcp = 70-100 mm pT.cT., UBA = 7-12 mm pT.CT., Anypes —
6onee 0,5 mn/Kr/u

Yepes 6-8 4 nocne onepaunm Nnpmn HaIMYNU HAOEKHOIO
XUPYPrMYecKoro reMmoctasa, OTCYTCTBUU BbiParKEHHbIX
PACCTPOMNCTB B CUCTEME reMOKOarynauumn, ANa CHUXKEHUA
TPOMBUHEMUU N NTPODUNAKTUKN TPOMDBOIMBOANYECKNX
OCNOXHEHMNN HeE0HXO0ANMO HA3HAYNTb HEDPAKLUMOHNPOBAHHbIE
renapuHbl B CTAaHAAPTHOW A03UPOBKE
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CONTRA: Hydroxyethyl starch solutions
are unsafe in critically ill patients

Abstract Purpose: To describe
the risk—benefit profile of hydroxy-
ethyl starch (HES).

Methods: Narrative review.
Results: (1) Efficacy: no single
clinical study or systemic review has
shown that administration of any HES
solution confers a clinically relevant
benefit compared to crystalloids in
critically ill patients or surgical
patients in need of volume replace-
ment. Contrary to beliefs expecting a
-atio of 4:1 or more for crystalloid to
colloid volume need, recent studies of
goal-directed resuscitation observed
much lower ratios of between 1 and
[.6. (2) Safety: HES administration 1s
associated with coagulopathy, neph-
rotoxicity, pruritus and increased

SPECIAL ARTICLE

long-term mortality. Clinical studies
claiming that modern HES 130/0.4 is
safe have serious methodological
drawbacks and do not adequately
address the safety concerns. Conclu-
sions: Given the complete lack of
superiority in clinical utility studies
and the wide spectrum of severe side
effects, the use of HES in the ICU
should be stopped. The beliet that

four times as much crystalloid as
colloid fluid volume is needed for
successful resuscitation is being seri-
ously questioned.

Keywords Colloids - Crystalloids -
Hydroxyethyl starch - Efficacy -
Safety - Critically ill



Safety of “new” HES 130/0.4

There are claims that the latest HES solution (HES 130/
0.4) is safe in regard to coagulation and renal adverse
effects. However, adverse effects may be an inherent side
effect of the compound, and there are indications that the
latest HES 130/0.4 may not be an exception to the rule. In
patients with severe head injury who received HES 130/
0.4 and HES 200/0.5 in high cumulative doses, cerebro-
vascular bleeding events were similar in both groups [34].
In cardiac surgical patients, HES 130/0.4 and HES 200/
0.5 at maximum daily doses were associated with similar
incidences of postoperative bleeding [35]. A recent
pooled analysis derived that post-surgical blood loss is
significantly less after HES 130/0.4 than after HES 200/
0.5. However, the derived effects are marginal. and in the
largest group of cardiac surgery patients. there was no
difference in estimated blood loss, calculated red blood
cell (RBC) loss, or transfusion of RBC, platelets or fresh
frozen plasma [36].

HES 130/0.4 also raised sensitive markers of renal
impairment [37] and led to a progressive increase of
plasma accumulation in relation to pre-existing renal
impairment [38]. In a retrospective, matched pair analysis
of kidney transplants, HES 130/0.4 administration was
associated with a similar incidence of delayed graft
function as HES 200/0.62 [39].

In rats, HES 130/0.4 also led to long-term storage in
organs and carcass, although in several-fold less amounts
than HES 200/0.5. However, accumulation in the kidney
occurred in similar amounts [40]. HES 130/0.4 is also
associated with pruritus in healthy volunteers with a
duration of 8—16 days [41] and with more frequent and
longer lasting itching than HES 200/0.5 after hemodilu-
tion therapy for sudden hearing loss [11].

Claims that new HES 130/0.4 is devoid of severe side
effects are based on clinical studies that have severe
limitations on closer scrutiny. Our literature search yiel-
ded 26 clinical studies with HES 130/0.4 administration
in surgery or sepsis. These were mostly volume efficacy
studies with clinically irrelevant endpoints such as vol-
ume need, ex-vivo clotting parameters, postoperative
creatinine clearance or interleukin-6 response. Twenty-
two studies reported observation periods of 48 h or less.
Nineteen studies used unsuitable comparators such as

other HES solutions or gelatin. Only seven studies com-
pared HES to albumin or crystalloid [42—-48] with a mean
of 39.3 study patients and a mean study period of
1.4 days. Six of these reported cumulative doses with a
mean_of 44.2 ml/kg, which is less than the recommended
maximum dose for 1 day (50 ml/kg). Similar limitations
also apply to the clinical studies that provided the data for
approval of HES 130/0.4 in the US [11]. Data are derived
from 21 mainly non-inferiority studies in low risk patients
or volunteers with a mean study period of 2 days, mean
cumulative dose of 41.9 ml/kg. and mostly other HES and
gelatin as comparator fluids. There is no evidence on the
safety of HES 130/0.4 in severe sepsis or intensive care
patients with pre-existing renal impairment or risk for
renal dysfunction. Hence, none of these studies are able to
dispel concern about the safety of HES in critically ill
patients.
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ORIGINAL

Effects of a predominantly hydroxyethyl starch
(HES)-based and a predominantly non
HES-based fluid therapy on renal function

in surgical ICU patients

Abstract Purpose: To compare
the effects of predominantly

hydroxyethyl starch (HES 6%
130/0.4)-based with predominantly
gelatin 4%-based fluid therapy on
renal function in surgical intensive
care unit (ICU) patients.

Methods: Before—after, retrospec-
tive, study of surgical ICU patients.
All patients admitted from January to
June 2005 formed the HES group.
with HES 130/0.4 as the standard
colloid of choice. All patients admit-
ted from January to June 2006 formed
the GEL group, with gelatin 4% as
the primary colloid. Acute renal fail-
ure (ARF) was defined as new need
for renal replacement therapy (RRT)
or at least a two-fold increase in
baseline creatinine. Results: There
were 1383 patients in the HES group
and 1528 in the GEL group: 118 and
87. in each group respectively. had
severe sepsis. The incidence of ARF

and ICU and hospital mortality rates
were similar in the two groups. In a
post-hoc multivariable analysis,
cumulative doses >33 ml/kg of either
HES (OR = 1.85, 95% CI:
1.01-3.41, p < 0.001) or gelatin
(OR = 1.99, 95% CI: 1.05-3.79,

p = 0.035) were associated with a
higher risk of ARF. Conclu-

sions: The incidence of ARF was
similar in patients who received pre-
dominantly HES (6% 130/.04) fluid
therapy and in those who received
predominantly gelatin 4% . Moderate
cumulative doses of modern HES or
gelatin solutions may be associated
with a higher risk of ARF.

Keywords Critical care - Sepsis -
Hydroxyethyl starch - Gelatin -
Renal failure



Table 3 Morbidity and mortality

All patients HES group GEL group p-value
(n=2911) (n = 1383) (n = 1528)
Mechanical ventilation. n (%) 1836 (63.1) 895 (64.7) 941 (61.6) 0.232
Renal replacement therapy (RRT), n (%) 133 (4.6) 63(4.6) 70 (4.6) .973
Duration of RRT, hours, median [1Q] 47 [18-133] 46 [17-178] 48 21-103] 0.619
Renal failure, n (%)" 164 (5.6) 30 (5.8) 84 (5.5) 0.572
Sepsis syndromes at any time, n (%) <0.001
SIRS 845 (29.0) 433 (31.3) 412 (27)
Sepsis 250 (8.6) 74 (5.4) 176 (11.5)
Severe sepsis/septic shock 205 (7.0 [18 (8.5) 87 (5.7)
Severity scores, mean + SD°
SOFA max 58 40 5.6 £4.0 64l 0.006
SOFA mean 418 +32 46x31 5+32 0.001
[CU mortality, n (%) 159 (5.5) 76 (5.5) 83 (54) 0.940
Hospital mortality, n (%) 297 (10.2) 140 (10.]) [57 (10.3) (.89
[CU LOS, days, median [IQ)] 2 [2-4] 2 [2-4] 2[2-5] 0.639

SIRS systemic inflammatory response syndrome, SOFA sequential organ failure score, LOS length of stay
* Defined as 2-fold increase in serum admission creatinine levels and/or the use of renal replacement therapy

® Within 28 days of admission to the ICU



1o cyuiecTBy, 3TO IEPBOE UCCIECIOBAHUE IO U3YUECHUIO
MOTCHIINAJbHBIX HEONArONPUATHBIX BIUSHUN HA (PYHKIIUIO TTOYEK
o011ero koaudecTna (CyMmsl J103), 1100 I'9K (130/0.4) nubdo
Kenatnna y nmanuenToB OPUT, B TOM 4HCII€ C TSIKEIBIM CETICUCOM.

OcHOBHBIC BLIBOJADI:

(1) n3MeHeHne CTaHAAPTHOM MPAKTUKU C UCTIOJIb30BAHUEM
npeumytiectBeHHO I DK 6% (130/0.4) unu Xenaruna 4% He Bauser
Ha yacToTy Bo3HuKHOBeHHUs OIIH, morpedbnocts B 31T, a Takxke
neraibHOCTH B OPUT.

(2) Beicokue cymmapssbie 10361 (0ojee 33 M1 / KT MacChl Tejia) 00
[' DK mu6o JKenmatuHa CBsI3aHbI C BLICOKMM PHCKOM BO3HUKHOBECHUS
MOoYeYHOM HEeT0CTAaTOYHOCTH B OPUT M y ManimeHTOB C TSKEIbIM
CETICUCOM.
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Prevention of acute kidney injury
and protection of renal function
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Volume expansion

Recommendations

.

2

We recommend controlled fluid resuscitation in true
or suspected volume depletion (grade 1C).

. There 1s little evidence-based support for the prefer-

ential use of crystalloids, human serum albumin,
gelatine-derived colloids or the lowest-molecular-
weight hydroxy-ethyl starches (HES) for renal protec-
tion as long as derangements of serum electrolytes are
prevented.

. Werecommend avoiding 10% HES 250/0.5 (grade 1B)

as well as higher-molecular-weight preparations of HES
and dextrans in sepsis (grade 2C).

We recommend prophylactic volume expansion by
isotonic crystalloids in patients at risk of contrast
nephropathy (grade 1B). We suggest using isotonic
sodium bicarbonate solution, especially for emergency
procedures (grade 2B).

. We suggest prophylactic volume expansion with

crystalloids to prevent AKI by certain drugs (specified
below) (grade 2C).

EXPERT PANEL

Pexomenpanuun

1. MBI pekOMEeH1yeM MPOBOJUTH KOHTPOJIUPYEMYIO
MH(Y3UOHHYIO TEPAIIUU C YUETOM MOTPEOHOCTH U WU
nedunura (crenens 1C).

2. CyiiecTByeT Majio J0Ka3aTejabCTB TOro, uto UT
MPEUMYIIECTBEHHO Ha OCHOBE KPUCTAJJIOUIOB,
YEJI0BEYECKOTO CHIBOPOTOYHOTO alb0yMHUHA,
npenaparoB xenatuHa, [ DK ¢ Hu3koi MOJIEKyIIpHOM
Maccoi siBisieTcst APEKTUBHON JIs 3alIUTHI MOYEK
710 TE€X MOp, TOKa HEOOXOAUMO KOPPUTUPOBATH
TUTIOBOJIEMUIO U JICKTPOJIMTHBIC pACCTPOUCTBA.

3. MrbI pekomentyeM uzoerars npuMmerenus10% 'OK
250/0.5 (creniens 1B), a Takke npemnaparsl 0osiee
BBICOKOTO MoJieKyJisspHoro Beca ['OK u nekcTpansl mpu
cencuce (crenens 2C).

4. MbI pekoMeHIyeM TPOPUIaKTHIECKOE YBEIMUCHUE
o0beMa N30TOHUYECKUX KPUCTAJJIOUIOB y MAIlUCHTOR
¢ puckom Hedpomaruu (cteneds 1B). Mbl npennaraem
MCII0Ib30BaTh U30TOHUYECKUM PACTBOPOM
OmkapOoHaTa HaTpHsi, TOJBKO B AKCTPEHHBIX
cutyanusx (kmacc 2B).

5. Ml nipeyiaraeM nmpoPuiIakTUIeCKOe YBEIIUUCHHE
o0beMa KpucTaUIOnI0B i npeaoTBpamienus OITH
IIPY IPUMEHEHUH HEKOTOPBIX JeKapcTB (cTeneHb 2C).
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Trial registration

Hydroxyethyl Starch Trial ) . . i Zealand Clinical Trials Regist ( ACTRN 1260900024
(CHEST) Management Committee Trial: protocol for a multi-centre randomised caland Llimcal Inals Registry
# p 5291) as well as clinicaltrials.gov (NCT00935168).

controlled trial of fluid resuscitation with 6%
hydroxyethyl starch (130/0.4) compared

to 0.9% sodium chloride (saline) in intensive
care patients on mortality

Abstract Purpose: The intrave- include incident renal injury, other
nous fluid 6% hydroxyethyl starch organ failures, ICU and hospital
(130/0.4) (6% HES 130/0.4) is used ~ mortality, length of ICU stay, quality
widely for resuscitation but there is ~ of life at 6 months, health economic
limited information on its efficacy analyses and in patients with trau-
and safety. A large-scale multi-centre matic brain injury, functional
randomised controlled trial (CHEST) outcome. Subgroup analyses will be
in critically ill patients is currently conducted in four predefined sub-
underway comparing fluid resuscita- ~ groups. All analyses will be

tion with 6% HES 130/0.4 to 0.9%  conducted on an intention-to-treat
sodium chloride on 90-day mortality ~basis. Results and conclusions: The
and other clinically relevant outcomes study run-in phase has been com-

including renal injury. This report pleted and the main trial commenced
describes the study protocol. Meth-  in April 2010. CHEST should gener-
ods: CHEST will recruit 7,000 ate results that will inform and
patients to concealed, random, paral- influence prescribing of this com-

lel assignment of either 6% HES monly used resuscitation fluid.

130/0.4 or 0.9% sodium chloride for

all fluid resuscitation needs whilst in Keywords Hydroxyethyl starch -
the intensive care unit (ICU). The Fluid therapy - Resuscitation -
primary outcome will be all-cause ~ Colloids - Randomised

mortality at 90 days post-randomisa- controlled trials

tion. Secondary outcomes will



NHdy3noHHas Tepamnusi, MOBCEMECTHO UCHOJIb3yeMasi, SBIISICTCS OJHOBPEMEHHO
KpaeyroJibHbIM KAMHEM B JICUEHHE MAIIUEHTOB B KPUTUYECKOM COCTOSIHUU, HO,
HECMOTPSA Ha 3TO, €CTh OTpaHUYeHHas HHPopmalus 00 3PPHEeKTUBHOCTH
Pa3JIMYHBIX TUIIOB UH(Y3UOHHBIX CPEIl U UX BIUSHUU HA JIETATBHOCTD U IPYTHE
noka3areyiv 3hPEKTUBHOCTH JICUCHUSI.

Hogoe nokosnenne 6% 'K 130/0.4, mmpoko UCIOIb3yeTCs BO BCEM MUpPE, U
HayaJl UCIOJIb30BaThCs B ABCTPaJIMU, HO €CTh OTpaHUYEHHAsA HH(MOpMAIIUS O €ro
3(hHEKTUBHOCTH 1 0€30MMaCHOCTH.

B HacTosiiee Bpems ToJibko oaHOo 0onbiiioe PKU uzydaer mociaeacTBus
npumeHeHuss 6% I'OK 130/0.4 na neranbHOCTh U Bo3HUKHOBeHHe OITH.

It1o ucciaenosanue Ha 800 manuentax B OPUT ¢ cericucom MOXKET ObITh
HEJ0CTATOYHO U HE MOXKET HH()OPMHPOBATH 00 MNCIIOIL30BaHNHN KpaxMalia B
APYTHX BaXKHBIX MOATPYIIAaX MaIHCHTOB.

[ToaTOMY OlI€HKA KPUCTAJUIOMAHBIX MMPOTUB KOJUIOAWUIHBIX PACTBOPOB MO3BOJIUT
MOJYYHUTh BaKHBIC JITAHHBIC O KAU€CTBEHHOM COCTaBe MH(Y3MOHHOM Teparuu.
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Patients were divided into two groups according to
whether they received hypooncotic fluids for shock
resuscitation. Patients were classified into the hypooncotic
fluid group if they received crystalloids, and/or gelatines,

—and/or 4% albumin only. Patients were classified into the
hyperoncotic fluid group if they received hyperoncotic
colloids (starches, dextrans) and/or 20% or 25% albumin.

Intensive Care Med (2010) 36:1724-1734 .
DOI 10.1007/500134-010-1905-6 ORIGINAL

Frédérique Schortgen

n ; Do hypooncotic fluids for shock increase the
mmanuelle Girou R . u
Nicolas Deye risk of late-onset acute respiratory distress

Laurent Brochard 2
For the CRYCO Study Group syndrome?

Abstract Objective: In patients
with shock, late-onset acute respira-
tory distress syndrome (ARDS)
carries poor prognosis. Hypooncotic
fluids may improve kidney function
preservation, whereas hyperoncotic
fluids may in theory decrease the risk
of late-onset ARDS. Our objective
was to determine whether predomi-
nant or exclusive use of crystalloids
and/or hypooncotic colloids for shock
resuscitation influenced the risk of
late-onset ARDS. Participant and
settings: International prospective
cohort of consecutive adults who
were free of ARDS on admission and
who received fluid resuscitation for
shock in 115 intensive care units
(ICUs) during a 4-week period.
Measurements and results: Severity
scores, hemodynamic status, indica-
tion for fluids, risk factors for ARDS,
plasma expander use, transfusions,
and late-onset ARDS were recorded
prospectively. Logistic regression
models were tested to determine
whether predominant or exclusive use

of hypooncotic fluids was associated
with higher incidence of late-onset
ARDS. Of 905 patients, 81 [8.9%;
95% confidence interval (CI) 7.2—
11.0] developed ARDS, with no dif-
ference between patients given only
hypooncotic fluids (10.4%; 95% CI
7.6—13.7) and the other patients
(7.7%; 95% CI 5.5—-10.5; p = 0.16).
Late-onset ARDS was significantly
associated with sepsis [odds ratio
(OR) 1.90; 95% CI1 1.06—-3.40], worse
chest X-ray score at fluid initiation
(1.55; 95% CI 1.27—-1.91), positive
fluid balance (1.06 per 1; 95% CI
1.02—1.09), and greater transfusion
volume (1.14 per 1; 95% CI 1.01—
1.29). The proportion of hypooncotic
fluids in the plasma expander regimen
was not associated with late-onset
ARDS (1.01 per %; 95% CI 0.99—
1.01). Conclusions: Based on this
observational study, there is no evi-
dence that in patients with shock the
use of hypooncotic fluids increases
the risk of late-onset ARDS. This

nnding needs to be confirmed.
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BeiBogpl: IIpumeHnenue
I'5K 130/0.4 npuBoauT K
oOpa3oBaHuIO OoJIce
«CJ1a0d0T0» CrycTKa KpOBH.
J10 mony4yeHus pe3yabTaToB
XOPOIIO CIJTAHUPOBAHHBIX
KJIMHUYECKUX MCTIBITAHUM
JJIS1 IALMEHTOB C
HAPYILIEHUSIMHU B CUCTEME
remMocTa3a JOJKHBI ObIThH
BBIOpaAHBI JIpyTrue
MH(Y3UOHHBIE CPEIbI.

SYSTEMATIC REVIEW

Influence of hydroxyethyl starch (HES) 130/0.4
on hemostasis as measured by viscoelastic
device analysis: a systematic review

Abstract Purpose: Hydroxyethyl
starch solutions (HES) are plasma
volume expanders which affect
hemostasis. Newer HES 130/0.4 is
said to be safer. Reevaluation of
published evidence is necessary after
the recent retraction of studies.
Methods: Systematic review of
studies assessing HES 130/0.4 effects
on hemostasis by thrombelastography
(TEG, ROTEM) or Sonoclot (SCR) in
comparison with crystalloid or albu-
min control fluids was performed.
Only studies which provided statisti-
cal comparisons between study fluids
were analyzed. Studies were divided
into in vitro or in vivo hemodilution
studies. We assessed study quality,
HES effects which differed signifi-
cantly from controls, values outside
normal range, degree of hemodilu-
tion, and cumulative HES dose.
Results: Seventeen in vitro and
seven in vivo hemodilution studies
were analyzed. Four studies reported
quality control measures. Nineteen
studies (all 15 ROTEM studies, 3 of 5
in vitro TEG, and 1 of 2 SCR studies)
showed a significant hypocoagulatory

effect of HES 130/0.4 on clot for-
mation, while clotting time was not
uniformly affected. Three in vivo
TEG studies with low HES doses or
cancer patients found mixed or non-
significant results. In studies which
provided normal ranges (n = 9),
more values were outside normal
ranges in the HES than in the control
groups (87/122 vs. 58/122,

p < 0.001). Dose effects were appar-
ent in the in vitro studies, which
investigated higher dilutions up to
80%. In vivo studies were fewer and
did not investigate doses >40 ml/kg.
Conclusions: HES T30/0.4 admin-
istration results in a weaker and
smaller clot. Until results from well-
designed clinical trials are available,
safer fluids should be chosen for
patients with impaired coagulation.

Keywords Plasma volume
expanders - Thrombelastography -
Coagulopathy - Colloids
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Nicolai Haase Bleeding and risk of death with hydroxyethyl

Jorn Wetterslev

Per Winkel starch in severe sepsis: post hoc analyses

Anders Perner

tively. Conclusions: In post hoc
analyses of patient with severe sepsis.
treatment with HES increased the risk
of bleeding which was associated
with increased risk of death. HES-
induced bleeding complications may
negatively affect outcome in patients
with severe sepsis.

of a randomized clinical trial

BriBoasl: ITocTdhaktym,

AHAJIN3 TTALMEHTOB C TSYKEJIbIM
CEIICUCOM, Y KOTOPBIX HUCIIOJIb30BAJICS
['OK, yBeauuuBajcs puck
KPOBOTEUYEHUS U CBA3aHHBIA C STUM
MOBBIIIEHHBIA pUCK cMepTr. [ DK
UHIYLIUPOBAHHOMN

KPOBOTEYEHUS MOTYT

HETATUBHO TOBJIMATH HA UCXOJ Y
MalMEHTOB

C TSKEJIBIM CETICUCOM.
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Percent of Patients without Bleeding

No. at Risk
HES 130/0.42
Ringer's acetate

Outcomes

Any Bleeding

Unadjusted

Adjusted for baseline characteristics
Severe bleeding

Unadjusted

Adjusted for baseline characteristics

Fig. 1 Time to bleeding and hazard ratio for bleeding and severe
bleeding according to trial fluid assignment. a Kaplan—Meier curves
of time to bleeding censored at death, discharge from the intensive
care unit, or at 90 days whichever came first for the two
intervention groups. Kaplan—Meier analysis showed that the time
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Overall, 779 patients (98 %) received trial fluid. Most
trial fluid was given in the first 3 days (Table S1 in the
supplementary material). The median cumulative volume
during the entire ICU admission was 3,000 ml (IQR
1,507-5,100) in the HES group and 3,000 (IQR
2,000-5,750) in the Ringer’'s group (P = (.20) corre-
sponding to 44 and 47 ml/kg ideal body weight,
respectively (P = 0.18).

to First Bleeding Hazard Ratio (95%-Cl) P Value
days, median (IQR)
HES 130/0.42 Ringer's Acetate
1(0-7) 3(0-9)
—_— 1.70 (1.23-2.36) 0.001
—_—— 1.75 (1.26-2.43) 0.001
4 (1-10) 2 (0-14)
-+ 1.55 (0.93-2.56) 0.09
o 1.65 (0.99-2.76) 0.06
I L] L 1
0.25 0.50 1 2 4
Fawvours Favours
HES 130/0.42 Ringer's Acetate

to bleeding differed significantly between the groups (P = 0.001).
b Hazard ratios with 95 % confidence intervals for bleeding and
severe bleeding according to trial fluid assignment. Severe bleeding
was defined as an intracranial bleeding or bleeding with concom-
itant transfusion with three units of red blood cells
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Effect of Hydroxyethyl Starch 130/0.4 on Blood Loss

and Coagulation in Patients With Recent Exposure

to Dual Antiplatelet Therapy Undergoing Off-Pump
Coronary Artery Bypass Graft Surgery

Jeong Soo Lee, MD; So Woon Ahn, MD; Jong Wook Song, MD;
Jae Kwang Shim, MD, PhD; Kyung-Jong Yoo, MD, PhD; Young Lan Kwak, MD, PhD

Background: Hydroxyethyl starch (HES) solutions are often used for maintaining intravascular volume and improv-
ing microperfusion, while a large amount of HES can cause adverse effects on coagulation. As the indications for
clopidogrel expand, an increasing number of patients undergoing off-pump coronary artery bypass surgery (OPCAB)
are also undergoing dual antiplatelet therapy (DAPT), with its higher risk of bleeding complications. The aim of the
present study was to determine whether a moderate dose of 6% HES 130/0.4 significantly increases perioperative
blood loss in patients with continued DAPT within 5 days of OPCAB.

Methods and Results: Patients who received clopidogrel and aspirin within 5 days of OPCAB were randomly
allocated to receive HES 130/0.4 (=30 ml/kg) followed by crystalloid infusion (HES group, n=53), or crystalloid only
(crystalloid group, n=53) perioperatively. The amount of perioperative blood loss (sum of bleeding during the intra-
operative and postoperative 24-h period), transfusion requirements, modified thromboelastography and coagulation
variables, hemodynamic parameters, and fluid balance were recorded. Perioperative blood loss and coagulation
profiles were similar between the groups, but the postoperative hemoglobin level was higher in the crystalloid group.

Conclusions: Upto 30ml-kg'-day-' of 6% HES 130/0.4 did not increase the perioperative blood loss compared to
crystalloid in patients with recent exposure to DAPT undergoing OPCAB. HES 130/0.4 caused a similar degree and
duration of coagulation impairment as observed when only crystalloid was given. (CircJ 2011; 75: 2397 -2402)

Jo 30 mn/xr/menn 6% I'OK 130/ 0,4 He IpUBEIIO K YBEIHUCHHUIO
NEPUONEPANNOHHON KPOBOIIOTEPH IO CPABHEHUIO C KPUCTALUIOUIAMH. ...
I'DK 130/ 0,4 BbI3BAJIO TaKyIO K€ CTENECHb U MPOAOJKUTEIBHOCTh
HAPYILICHUS KOAryJIsIUU, KaK U KOTJa MPUMEHSIN TOJIBKO KPUCTAJIOUIbI
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Resuscitation with hydroxyethyl starch improves renal
function and lactate clearance in penetrating trauma in a
randomized controlled study: the FIRST trial (Fluids in
Resuscitation of Severe Trauma)

M. F. M. James®*, W. L. Michell, I. A. Joubert?, A. J. Nicol2, P. H. Navsaria 2 and R. S. Gillespie!

! Department of Anaesthesia and 2 Department of Surgery, Groote Schuur Hospital and Faculty of Health Sciences, University of Cape Town,

Anzio Road, Observatory, Cape Town, Western Cape 7925, South Africa
* Corresponding author. E-mail: mike james@uct.ac.za

Background. The role of fluids in trauma resuscitation is controversial. We compared
resuscitation with 0.9% saline vs hydroxyethyl starch, HES 130/0.4, in severe trauma with
respect to resuscitation, fluid volume, gastrointestinal recovery, renal function, and blood
product requirements.

Methods. Randomized, controlled, double-blind study of severely injured patients
requiring>3 litres of fluid resuscitation. Blunt and penetrating trauma were randomized
separately. Patients were followed up for 30 days.

Results. A total of 115 patients were randomized; of which, 109 were studied. For patients
with penetrating trauma (n=67), the mean (so) fluid requirements were 5.1 (2.7) litres in the
HES group and 7.4 (4.3) litres in the saline group (P<<0.001). In blunt trauma (n=42), there
was no difference in study fluid requirements, but the HES group required significantly more
blood products [packed red blood cell volumes 2943 (1628) vs 1473 (1071) ml, P=0.005] and
was more severely injured than the saline group (median injury severity score 29.5 vs 18;
P=0.01). Haemodynamic data were similar, but, in the penetrating group, plasma lactate
concentrations were lower over the first 4 h (P=0.029) and on day 1 with HES than with
saline [2.1 (1.4) vs 3.2 (2.2) mmol litre=%: P=0.017]. There was no difference between any
groups in time to recovery of bowel function or mortality. In penetrating trauma, renal
injury occurred more frequently in the saline group than the HES group (16% vs 0%;
P=0.018). In penetrating trauma, maximum sequential organ function scores were lower
with HES than with saline (median 2.4 vs 4.5, P=0.012). No differences were seen in
safety measures in the blunt trauma patients.

Conclusions. In penetrating trauma, HES provided significantly better lactate clearance and
less renal injury than saline. No firm conclusions could be drawn for blunt trauma.
Study reqistration: ISRCTN 42061860.

BeiBoasl. [Ipu
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Accumulation of hydroxyethyl starch in human

SYSTEMATIC REVIEW

Hakxomnjenue B

and animal tissues: a systematic review

BriBOOBI:
Haxomnenue I OK

B TKaHSIX UMECT
MECTO OBITh,
HaKOIUJICHUE

4acTo JUIUTEIbHOE U
MMOTCHIIUAIBHO
BPEIHO.

Abstract Purpose: To systemati-
cally review clinical and preclinical
data on hydroxyethyl starch (HES)
tissue storage. Methods: MEDLINE
(PubMed) was searched and abstracts
were screened using defined criteria
to identify articles containing original
data on HES tissue accumulation.
Results:  Forty-eight studies were
included: 37 human studies with a
total of 635 patients and 11 animal
studies. The most frequent indication
for fluid infusion was surgery
accounting for 282 patients (45.9 %).
HES localization in skin was shown
by 17 studies, in kidney by 12, in
liver by 8, and in bone marrow by 5.
Additional sites of HES deposition
were lymph nodes, spleen, lung,
pancreas, intestine, muscle, tropho-
blast, and placental stroma. Among
major organs the highest measured
tissue concentration of HES was in
the kidney. HES uptake into intra-
cellular vacuoles was observed by
30 min after infusion. Storage was
cumulative, increasing in proportion

TKAHAX

to dose, although 1n 15> % ot patients
storage and associated symptoms
were demonstrated at the lowest
cumulative doses (0.4 ¢ kg™ "). Some
HES deposits were extremely long-
lasting, persisting for 8 years or more
in skin and 10 years in kidney. Pru-
ritus associated with HES storage was
described in 17 studies and renal
dysfunction in ten studies. In one
included randomized trial, HES infu-
sion produced osmotic nephrosis-like
lesions indicative of HES storage

(p = 0.01) and also increased the
need for renal replacement therapy
(odds ratio, 9.50; 95 % confidence
interval, 1.09-82.7; p = 0.02). The
tissue distribution of HES was gen-
erally similar in animals and humans.
Conclusions: Tissue storage of HES
is widespread, rapid, cumulative,
frequently long-lasting, and poten-
tially harmful.

Keywords Hydroxyethyl starch -
Hetastarch - Storage - Accumulation -
Uptake - Deposit
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Ilpumenenue B nporpamme UT npu
KPUTHYEeCKHX 3200/1eBAHUSIX Y B3POCabIX 620
I'9K 130 cBs3aHO ¢ yBeJIUUEHUEM PUCKA
JIETAJIBHOCTH U 4YacToThl npuMeneHus 311T.



Author Events, Events, Risk ratio

Year 6%HES130 Control (95% c1)  Weight (%)
Compares 6% HES (130/0.4 or 130/0.42) to at least 1 crystalloid control group [ !
Myburgh 2012 597/3315 566/3336 — 1.06 (0.96,1.18)  57.42
Perner 2012 201/398  172/400 ——— 1.17(1.01,1.36) 28.24
Siegemund 2012  33/117  36/124 o — 0.97 (0.65, 1.45)  3.93
Gondos 2010 15/50 14/50 o 1.05 (0.56, 2.00) 1.52
Guidet 2012 40/99 32/95 —e 1.20(0.83,1.74)  4.58
Zhu 2011 1/45 4/45 = : 0.27 (0.03, 2.30) 0.14
James 2011 12/56 6/53 T * > 1.74 (0.69, 4.34) 0.75
Nagpal 2012 1/35 0/35 € ; * > 3.00 (0.13, 71.22) 0.06
Lu 2012 7/22 12/20 * 0.53 (0.26, 1.08) 1.25
Dubin 2010 1/9 5/11 €—e : 0.32(0.04,2.36) 0.16
Yang 2011 0/26 0/25 ' (Excluded) 0.00
Subtotal (I-squared = 12.1%, p = 0.332) -<> 1.08 (0.97, 1.21) 98.04
|
Compares 6% HES (130/0.4 or 130/0.42) to at least 1 other class of colloid \
Van der Linden 2005 0/64 1/68 <€ * - > (.36 (0.01, 8.66) 0.06
Godet 2008 2/33 2/34 € - > 1.03 (0.15, 6.90) 0.17
Mahmood 2007 1/21 6/20 <€ 0.20 (0.03, 1.51) 0.15
Dolecek 2009 6/26 4/30 : o > 1.59 (0.49, 5.13) 0.46
Mukhtar 2009 1/20 1/20 <€ . > 1.00 (0.07, 14.95) 0.09
001 000 o5 ol | Exciied) 0.0
| .
Subtotal (I-squared = 0.0%, p = 0.637) —— : - 0.94 (0.49, 1.81) 1.47
|
Compares 6% HES (130/0.4 or 130/0.42) to other hydroxyethyl starch 1
Kasper 2003 1/59 1/58 <€ : > (.98 (0.06, 15.36) 0.08
Sander 2003 0/30 1/30 <€ o - > (.34 (0.01, 8. 13) 0.06
Neff 2003 4/16 3/15 —e > 1.20 (0.31, 4.65) 0.34
Gandhi 2007 0/49 0/51 I 0.00 (0.00, 0.00)  0.00
Langeron 2001 0/52 0/48 \ 0.00 (0.00, 0.00) 0.00
Gallandat Huet 2000 0/30 0/29 I 0.00 (0.00, 0.00)  0.00
Boldt 2000 0/10 0/10 ! 0.00 (0.00, 0.00)  0.00
Subtotal (I-squared = 0.0%, p = 0.776) —_— : — 0.99 (0.32, 3.07) 0.49
Overall 928/4691 871/4720 :
(I-squared = 0.0%, p = 0.705) <|> 1.08 (1.00, 1.17) 100.00
T ' T T T
.25 1 2 3 4

Favours 6% HES (130/0.4 or 130/0.42) Favours Comparator fluid
NOTE: Weights are from random effects analysis

Fig. 2 Forest plot of pooled estimates for mortality. 6 % HES CI = confidence interval. Studies reporting at least one event in
130 = 6 % hydroxyethyl starch with a molecular weight of each group are arranged in ascending year of publication. Weights
130 kD and a molar substitution ratio of approximately 0.4. are from random effects analysis



Author Events, Events, Risk ratio

Year 6%HES130 Control (95% CI)  Weight (%)
Compares 6% HES (130/0.4 or 130/0.42) to at least 1 crystalloid control group i
Myburgh 2012  235/3352 196/3375 —— 1.21 (1.00, 1.45) 60.41
Perner 2012 87/398  65/400 — 1.35(1.01, 1.80) 24.21
Siegemund 2012 28/117 23/124 :: 1.29 (0.79,2.11) 8.46
Guidet 2012 21/100 11/96 : * 1.83(0.93,3.59) 4.48
James 2011 2/56 3/53 € * : 0.63(0.11, 3.63) 0.66
Nagpal 2012 1/35 0/35 € I . > 3.00(0.13,71.22) 0.20
—00% D=
Subtotal (I-squared = 0.0%, p = 0.779) <i> 1.27 (1.10, 1.46) 98.43
Compares 6% HES (130/0.4 or 130/0.42) to at least 1 other class of colloid i
Godet 2008 0/33 1/34 € * : > 0.34 (0.01,8.13) 0.20
Mahmood 2007 1/21 320 € * : 0.32 (0.04,2.80) 0.43
Mukhtar 2009 1/20 120 € : > 1.00 (0.07, 14.90) 0.28
Ooi 2009 0/45 0/45 | 0.00 (0.00, 0.00) 0.00
Subtotal (I-squared = 0.0%, p = 0.794) —— 0.46 (0.10, 2.05) 0.91
|
|
Compares 6% HES (130/0.4 or 130/0.42) to other hydroxyethyl starch :
Kasper 2003 2/59 3/58 € > : 0.66 (0.11, 3.78) 0.66
|
|
l
Overall 378/4236 306/4260 <> 1.25 (1.08, 1.44) 100.00
(I-squared = 0.0%, p = 0.814) :
T ' T T T
.25 1 2 3 4

Favours 6% HES (130/0.4 or 130/0.42) Favours Comparator fluid
NOTE: Weights are from random effects analysis
Fig. 3 Forest plot of pooled estimates for need for renal replace- approximately 0.4. CI = confidence interval. Studies reporting at

ment therapy. 6 % HES 130 = 6 % hydroxyethyl starch with a least one event in each group are arranged in ascending year of
molecular weight of 130 kD and a molar substitution ratio of publication. Weights are from random effects analysis
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Randomised trials of 6 % tetrastarch
(hydroxyethyl starch 130/0.4 or 0.42)

for severe sepsis reporting mortality:
systematic review and meta-analysis

Abstract Purpose: To assess the
impact of 6 % tetrastarch [hydroxy-
ethyl starch (HES) 130/0.4 and
130/0.42] in severe sepsis patients.
The primary outcome measure was
90-day mortality. Methods: A
structured literature search was
undertaken to identify prospective
randomised controlled trials (RCTs)
in adult patients with severe sepsis
receiving 6 % tetrastarch (of potato or
waxy maize origin) as part of fluid
resuscitation in comparison with
other non-HES fluids after randomi-
sation in the critical care setting. A
systematic review and meta-analysis
were performed. Results: Six RCTs
were included (n = 3,033): three
from 2012 (n = 2,913) had low risk
of bias. Median tetrastarch exposure
was 37.4 ml/kg (range 30—43 ml/kg).
Ninety-day mortality was associated
with tetrastarch exposure [relative
risk (RR) 1.13; 95 % confidence
interval (CI) 1.02-1.25; p = 0.02]
compared with crystalloid. The num-
ber needed to harm (NNH) was 28.8
(95 % CI 14.6-942.5). Publication

hiac and ctatictiral hatarnaanaity

(I2 = 0 %) were not present. Tetra-
starch exposure was also associated
with renal replacement therapy

(p = 0.01; NNH 15.7) and allogeneic
transfusion support (p = 0.001; NNH
9.9). No difference between groups
was observed for 28-day mortality,
for comparison with colloid as con-
trol, or for waxy maize-derived
tetrastarch, but power was lacking.
Overall mortality was associated with
tetrastarch exposure (RR 1.13; 95 %
CI 1.02-1.25; p = 0.02). Conclu-
sions: In our analysis, 6 %
tetrastarch as part of initial fluid
resuscitation for severe sepsis was
associated with harm and, as alterna-
tives exist, in our view should be
avoided.

Keywords 6 % tetrastarch -

6 % hydroxyethyl starch (HES)
130/0.4 or 0.42 - Severe sepsis -
Mortality - Renal

SYSTEMATIC REVIEW
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JICUCHUS TSDKEJIOTO CeIICuca
OBLJI CBSA3AH C
OCJIOKHEHUSIMU U, TIPU
HAJIMYUHU aJIbTEPHATUBEI, HA
HAI B3I, €10 CICAYET
n30eraTh.
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Abstract Purpose: 1t has been
speculated that certain subgroups of
sepsis patients may benefit from
treatment with hydroxyethyl starch
(HES) 130/0.42, specifically in the
earlier resuscitation of patients with
more severely impaired circulation.
Methods: This was a post-hoc,
subgroup analysis of all 798 patients
with severe sepsis randomised in the
6S trial according to time from ICU
admission to randomisation, surgery
and fluids given prior to randomisa-
tion and markers of shock at
randomisation. Intervention effects
estimated as risk ratios were analysed
between the HES versus Ringer’s
acetate groups to detect subgroup
heterogeneity of the effects on 90-day
mortality. Multiple logistic regression
was used to adjust for risk factors.
Results:  Most baseline characteris-
tics were comparable between the
HES and Ringer’s acetate groups in
the different subgroups. There was no
heterogeneity in the intervention
effect on 90-day mortality in the fol-
lowing subgroups: randomisation

Pro

Effects of hydroxyethyl starch in subgroups
of patients with severe sepsis: exploratory
post-hoc analyses of a randomised trial

earlier than 4 h after ICU admission
versus later (test of interaction

P = 0.85), surgery versus no surgery
(P = 0.42), colloids given versus not
given (P = 0.57), <2 | of crystalloids
given prior to randomisation vs. >2 |
(P = 0.88) or plasma lactate

>4 mmol/l versus <4 mmol/l

(P = 0.54), hypotension versus no
hypotension (P = 0.32) or use of
Vasopressor or inotropic agents at
randomisation versus no use

(P = 0.10). Conclusions: The
increased 90-day mortality observed
in patients with severe sepsis resus-
citated with HES 130/0.42 did not
appear to depend on time course,
surgery or fluids given prior to ran-
domisation or on markers of shock at
randomisation. As the analyses were
planned post hoc and their power is
reduced, the results should be inter-
preted with caution.

Keywords Hydroxyethyl starch -
Colloids - Resuscitation - Sepsis

BeiBOADLI:
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TSDKEIIBIM CEIICUCOM
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c DK 130/0.42;
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BMeEIIaTeILCTBA MIIN
Havyajia UHQY3HH. ..

[lonydyeHHbIE
pE3YJILTAThI CIIEAYET
MHTEPHPETUPOBATH
C OCTOPOKHOCTBIO.
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Death at day 90:
47 %
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during the 24 h immediately prior to randomisation (single
asterisk). Data were also missing for 39 patients on the volume
of crystalloids given during the 24 h immediately prior to
randomisation (double asterisk). These patients were not analysed

Fig. 1 Trial cohort and subgrouping with mortality at day 90 given
as a percentage. 65 Scandinavian Starch for Severe Sepsis/Septic
Shock trial, ICU intensive care unit, MAP mean arterial pressure. In
the colloid sub-group, data were missing for seven patients, all in
the hydroxyethyl starch (HES) geroup. regarding colloids given



Fig. 2 Relative risks of death at
day 90 with 95 % confidence
intervals (CIs) in subgroups of
patients resuscitated with HES
130/0.42 vs. Ringer’s acetate. In
the colloid sub-group, data were
missing for seven patients, all in
the HES group. Data were also
missing for 39 patients in the
analysis of fluids given prior to
randomisation. These patients
were not analysed
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Long-term outcomes in patients with severe
sepsis randomised to resuscitation

with hydroxyethyl starch 130/0.42 or Ringer’s
acetate

Abstract Purpose: We assessed
long-term mortality and hospitalisa-
tion in patients with severe sepsis
resuscitated with hydroxyethyl starch
(HES) or Ringer’s acetate. Meth-
ods: This was an investigator-
initiated, parallel-grouped. blinded
randomised trial using computer-gen-
erated allocation sequence and
centralised allocation data that inclu-
ded 804 patients with severe sepsis
needing fluid resuscitation in 26 gen-
eral intensive care units (ICUs) in

Scandinavia. Patients were allocated
to fluid resuscitation using either 6 %
HES 130/0.42 or Ringer’s acetate
during ICU admission. We assessed
mortality rates at 6 months, 1 year and
at the time of longest follow-up and
days alive and out of hospital at 1 year.
Results:  The vital status of all
patients was obtained at a median of 22
(range 13-36) months after randomi-
sation. Mortality rates in the HES
versus Ringer’s groups at 6 months
were 53.3 (212/398 patients) versus
47.5 % (190/400) [relative risk 1.12;
95 % confidence interval (CI)
0.98-1.29; P = 0.10], respectively; at
| year, 56.0 (223/398) versus 51.5 %
(206/400) (1.09; 95 % CI 0.96—1.24;
P = 0.20), respectively; at the time of
longest follow-up, 59.8 (238/398)
versus 56.3 % (225/400) (1.06: 95 %
C10.94-1.20; P = 0.31), respectively.
Percentage of days alive and out of
hospital at 1 year in the HES versus
Ringer’s groups was 24 (0-87 days)
versus 63 % (0-90) (P = 0.07). Con-
clusions:  The long-term mortality
rates did not differ in patients with
severe sepsis assigned to HES
130/0.42 versus Ringer’s acetate, but
we could not reject a 24 % relative
increased or a 4 % relative decreased
mortality at 1 year with HES at the
95 % confidence level.
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Hydroxyethyl Starch or Saline for Fluid N Engl ) Med 2012:367:1901-11.
Resuscitation 1n Intensive Care DOI: 10.1056/NEJM031209759

John A. Myburgh, M.D., Ph.D., Simon Finfer, M.D., Rinaldo Bellomo, M.D.,
Laurent Billot, M.Sc., Alan Cass, M.D., Ph.D., David Gattas, M.D.,

Parisa Glass, Ph.D., Jeffrey Lipman, M.D., Bette Liu, Ph.D., Colin McArthur, M.D.,
Shay McGuinness, M.D., Dorrilyn Rajbhandari, R.N., Colman B. Taylor, M.N.D.,
and Steven A.R. Webb, M.D., Ph.D., for the CHEST Investigators
and the Australian and New Zealand Intensive Care Society Clinical Trials Group*

METHODS

We randomly assigned 7000 patients who had been admitted to an intensive care
unit (ICU) in a 1:1 ratio to receive either 6% HES with a molecular weight of 130 kD
and a molar substitution ratio of 0.4 (130/0.4, Voluven) in 0.9% sodium chloride or
0.9% sodium chloride (saline) for all fluid resuscitation until ICU discharge, death,
or 90 days after randomization. The primary outcome was death within 90 days.
Secondary outcomes included acute kidney injury and failure and treatment with
renal-replacement therapy.

RESULTS

A total of 597 of 3315 patients (18.0%) in the HES group and 566 of 3336 (17.0%)
in the saline group died (relative risk in the HES group, 1.06; 95% confidence interval
[CI], 0.96 to 1.18; P=0.26). There was no significant difference in mortality in six
predefined subgroups. Renal-replacement therapy was used in 235 of 3352 patients
(7.0%) in the HES group and 196 of 3375 (5.8%) in the saline group (relative risk,
1.21; 959% CI, 1.00 to 1.45; P=0.04). In the HES and saline groups, renal injury oc-
curred in 34.6% and 38.0% of patients, respectively (P=0.005), and renal failure
occurred in 10.4% and 9.2% of patients, respectively (P=0.12). HES was associated
with significantly more adverse events (5.3% vs. 2.8%, P<0.001).
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CONCLUSIONS
In patients in the ICU, there was no significant difference in 90-day mortality be-
tween patients resuscitated with 6% HES (130/0.4) or saline. However, more patients
who received resuscitation with HES were treated with renal-replacement therapy.
(Funded by the National Health and Medical Research Council of Australia and
others; CHEST ClinicalTrials.gov number, NCT00935168.)




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

With Hypovolemic Shock

The CRISTAL Randomized Trial

Djillali Annane, MD, PhD; Shidasp Siami, MD; Samir Jaber, MD, PhD; Claude Martin, MD, PhD; Souheil Elatrous, MD; Adrien Descorps Declére, MD;
Jean Charles Preiser, MD; Hervé Outin, MD; Gilles Troché, MD; Claire Charpentier, MD; Jean Louis Trouillet, MD; Antoine Kimmoun, MD;

Xavier Forceville, MD, PhD; Michael Darmon, MD; Olivier Lesur, MD, PhD; Jean Régnier, MD; Fékri Abroug, MD; Philippe Berger, MD;

Christophe Clech, MD; Joél Cousson, MD; Laure Thibault, MD; Sylvie Chevret, MD, PhD; for the CRISTAL Investigators

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

MAIN OUTCOMES AND MEASURES The primary outcome was death within 28 days. Secondary
outcomes included 90-day mortality; and days alive and not receiving renal replacement
therapy, mechanical ventilation, or vasopressor therapy.

RESULTS Within 28 days, there were 359 deaths (25.4%) in colloids group vs 390 deaths
(27.0%) in crystalloids group (relative risk [RR], 0.96 [95% ClI, 0.88 to 1.04]; P = .26). Within 90
days, there were 434 deaths (30.7%) in colloids group vs 493 deaths (34.2%) in crystalloids
group (RR, 0.92 [95% Cl, 0.86 to 0.99]; P = .03). Renal replacement therapy was used in 156
(11.0%) in colloids group vs 181 (12.5%) in crystalloids group (RR, 0.93 [95% Cl, 0.83 to 1.03];

P = 19). There were more days alive without mechanical ventilation in the colloids group vs the
crystalloids group by 7 days (mean: 2.1 vs 1.8 days, respectively; mean difference, 0.30 [95% (I,
0.09 to 0.48] days; P = .01) and by 28 days (mean: 14.6 vs 13.5 days; mean difference, 1.10
[95% Cl, 0.14 to 2.06] days; P = .01) and alive without vasopressor therapy by 7 days (mean: 5.0
vs 4.7 days; mean difference, 0.30 [95% CI, -0.03 to 0.50] days; P = .04) and by 28 days
(mean: 16.2 vs 15.2 days; mean difference, 1.04 [95% Cl, -0.04 to 2.10] days; P = .03).



Figure 2. Cumulative Incidence of Death Within First 28 Days After
Randomization
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CONCLUSIONS AND RELEVANCE Among ICU patients with hypovolemia, the use of colloids vs
crystalloids did not result in a significant difference in 28-day mortality. Although 90-day
mortality was lower among patients receiving colloids, this finding should be considered
exploratory and requires further study before reaching conclusions about efficacy.
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Assessment of hemodynamic efficacy and safety
of 6% hydroxyethylstarch 130/0.4 vs. 0.9% NaCl

fluid replacement in patients with severe sepsis:
The CRYSTMAS study

Bertrand Guidet'#*", Olivier Martinet*, Thierry Boulain®, Francois Philippart®’, Jean Francois Poussel®, Julien Maizel’,
Xavier Forceville'®, Marc Feissel'!, Michel Hasselmann®, Alexandra Heininger'? and Hugo Van Aken'®

Abstract

Introduction: Inadequate initial treatment and delayed hemodynamic stabilization (HDS) may be associated with
increased risk of death in severe sepsis patients.

Methods: In order to compare the hemodynamic efficacy and safety of 6% HES 130/0.4 and NaCl 0.9% for HDS in
patients with severe sepsis, we designed a prospective, multicenter, active-controlled, double-blind, randomized
study in intensive care units.

Results: 174 out of 196 patients reached HDS (88 and 86 patients for HES and NaCl, respectively). Significantly less
HES was used to reach HDS vs. NaCl (1,379 +886 ml in the HES group and 1,709 £1,164 ml in the NaCl group
(mean difference = -331+ 1,033, 95% ClI -640 to -21, P = 0.0185). Time to reach HDS was 11.8 10.1 hours vs. 14.3
+11.1 hours for HES and NaCl, respectively. Total quantity of study drug infused over four consecutive days, ICU
and hospital LOS, and area under the curve of SOFA score were comparable. Acute renal failure occurred in 24
(24.5%) and 19 (20%) patients for HES and NaCl, respectively (P = 0.454). There was no difference between AKIN
and RIFLE criteria among groups and no difference in mortality, coagulation, or pruritus up to 90 days after
tfeatment mitaton.

Conclusion: Significantly less volume was required to achieve HDS for HES vs. NaCl in the initial phase of fluid
resuscitation in severe sepsis patients without any difference for adverse events in both groups.
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Table 1 A selection of the major trials in severe sepsis (references 1-20, see ESM) and ARDS (references 21-30, see ESM) published in
the past 15 years, with severity scores and mortality

Trial/year Aim of study/intervention being assessed ~ No. of  28-day mortality APACHE II/1I, SAPS 11,
of publication (controls treated with “standard of care™  patients and SOFA scores
at the time) included Study patients Controls
(%) (%)
Major trials in patients with severe sepsis and septic shock, with or without ARDS
KyberSept 2001 Antithrombin 11 (AT III) vs. controls 2314 389 387 SAPS 11 49/49
PROWESS 2001° Protein C (activated) (aPC) vs. controls 1690 24.7 30.8 APACHE 11 25.0/24.6%
OPTIMIST 2003 Tissue factor pathway inhibitor vs. controls 1754 342 339 APACHE 11 25.0/25.0"
Intensive insulin 2006  Intensive insulin vs. standard in medical 1200 313 40.0 APACHE 11 23/23"
patients
CATS trial 2007° Epinephrine alone vs. norepinephrine plus 330 40 4 SAPS 11 54/52, SOFA
_ dobutamine for septic shock /11"
VASST trial® Vasopressin vs. Norepinephrin 778 354 393 APACHE 1 27.1/27.0°
CORTICUS 2008’ Hydrocortisone vs. controls 499 43 315 SAPS 11 49.5/48.6, SOFA
10.6/10.6
SepNet 2008" 10 %HES 200/0.5 and intensive insulin vs. 537 25.7 25.1 APACHE 1I 20.3/20.2
controls
Edusepsis trial’ Effect of a national education program on 2319 31.1 364 APACHE 11 21.3/21.0
mortality
NICE SUGAR 2009""  Intensive insulin therapy vs. controls 6104 27.5 249 APACHE 1I 21.1/21/1
6S Trial 2012" Starch (6 % HES 130/0.42) vs. or Ringer’'s 798  39.0 36.0 SAPS 11 50/51, SOFA /17
acetate
SepNet 2012 Empiric meropenem vs. meropenem plus 600 239 219 APACHE II 21.3/21.9,
moxifloxacin SOFA 9.7/9.4 (8.3/7.9)
IVOIRE 2013" High volume CVVH vs. standard CVVH in 137 379 40.8 SAPS score 68/64, SOFA
ARF score 12/12
SEPSISPAM 2014'*  High vs. low blood pressure 776 366 34.0  SAPS score 56.1/57.2,
SOFA score 10.7/10.8"
ALBIOS 2014" Albumin vs. crystalloids 1818 318 320 SAPS scores 48/48

(predicted mortality
45 @\ SOFA R1R
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Consensus statement of the ESICM task
force on colloid volume therapy in critically
ill patients

Summary and Conclusions

We recommend not to use HES with molecular weight
>200 kDa and/or degree of substitution >0.4 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 clinical trials. We
recommend not to use colloids in patients with head
injury 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.



|. MBI pekoMeHayeM He ucroiab30Bath 'K ¢ MosnekynsipHoit Maccoit 6osee 200
k/la u / unu crenenu 3ameneHus oonee 0,4 y MaliMEHTOB € TSHXKEJIBIM CEIICHUCOM
(xsmacce 1B) u pexomenayeM He ncnonb3oBarh [ DK y Apyrux naumeHToB ¢
noBbIIeHHBIM prckoM pa3Butusa OIIH (knacc 1C).

II. M&1 nnosaraem, uro 'K 130/0.4 nenecooOpa3Ho MCHOIB30BATH ITPU TAKEIIOM
cencuce u 'y apyrux naiueHToB B OAP ¢ noBeimieHHBIM pruckom OITH nnm
KPOBOTEYEHUSI TOJIBKO MPU KIMHUYECKUX UCTBITAHUAX, 4 HE B OOBIYHOM
KJIMHUYECKOM MpakThke (crenens 2C).

[II. MbI nosiaraeM, 4To aabOyMUH MOXKET ObITh BKJIKOYEH B ITporpamMmmy UTT
TsDKEJI0ro cencuca (kmacc 2B).

IV. MBI pekoMeHAyeM UCIT0Ib30BaTh alibOyMuH Y 00JbHBIX ¢ UMT (kimacc 1C). Mal
PEKOMEHIyEM HE MCIIOJIb30BaTh CUHTETUYECKHUE KOIIOU Bl Y 001bHBIX ¢ UMT nnm
Py BHYTpUUYEPETHOM KpoBou3ausiHuU (cteneHsb 1C).

V. M&I nipe/iytaraeM He MCIOJIb30BaTh kenaruH y nmanueHToB B OPUT, y koTophix
MMEETCS BBICOKMU PUCK U1 BOSHUKHOBEeHUs OITH mnu kpoBoTeueHus: BHE
KOHTEKCTA KIMHUYECKUX UCIbITaHUM (cTeneHs 2C).

V1. MBI pexoMeH1yeM He UcToib30BaTh [ DK wiu xKemaTuH 1pu TpaHCIUIaHTAIUA
JTOHOPCKUX OPTaHOB BHE KOHTEKCTA KJIMHUYECKUX UCTbITaHui (kiacc 1C).



VI1l. MBI pekoMeH1yeM, 4TOOBI 10001 HOBBIN KOJUIOW] IOJI’)KH OBITh BBEJICH B
KJIIMHUYECKYIO MPAKTUKY TOJIBKO MTOCJIE OIEHKH €T0 0€30MaCHOCTH JIJISI TTallUEHTa
(crenens 1C).

VIII. MBI nipeiiiaraem He UCOIb30BaTh TMIIEPOHKOTUYECKHUE TIPEaparhl IS
MH()PY3UOHHOHN T€pauy BHE KOHTEKCTA KIMHUYECKUX HcbITanui (ctenens 2C). 1X.
MBI peKOMEHAYEM MPOBECTH MEPEONCHKY CylIeCcTBYOMuUX 103 it [ OK n ms
xenaruHa (kiaacc 1B).

X. I[Ipu3zHaBast BEpOSITHOCTh TOTO, UTO, HECMOTPHA HA PEKOMEHIAIMEI0 WIIH
npeaIoKeHrne 00 00paTHOM, Bpadyu OYAyT NPOA0JIKATH UCI0JAb30BaTh 'K, MbI
00CYK T BO3MOKHOCTD BBIITYCKA 3asIBJICHUEM, OMTMCHIBAIOIIUM KyMYJISITUBHBIE
OPOTOBBIE AO3bl. Y UUTHIBAS Pa3IMYMsi MHCHUN MEXKy WICHAMU pado4el rpymisbl,
MBI IIPOBEJIM TOJIOCOBAHKUE HA MPEATIOYTEHUS U PE3YJIbTAThI TAKOBBI: IIECTh U3
BOCHMHM YJICHOB KOMUCCHH TIPENOYIN HE BbIJABaTh TAKOE 3asiBJICHUE (MCIIOIb3YsI B
KauecTBEe 00OOCHOBAHMS, UTO MBI HE 3HAEM, €CJIM TaKas «0€30IacHBIN» J103a); ABa U3
Hux - 10 M / kr B 'OK ¢ Monekymnsproit maccoit C200 k/a u / wiu creneHu
3amenenus ooiee 0,4; u 10 ma / xr u 15 M / kr 'K 130/0.4).

JIBa n3 BocbMmu - cymMmapHas ao3ax 0 go 30 mu / kr.
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Table 1 Summary table of systematic reviews and meta-analyses published in 2013 comparing hydroxyethyl starch preparations (HES)
versus other resuscitation fluids in randomized controlled trials that reported mortality and use of renal replacement therapy (RRT) as
outcome measures

Systematic HES Comparator Patient population Mortality RRT

review preparation RR (95 % CI) RR (95 % CI)

Gattas [6] 6 % HES [sotonic saline Acutely ill patients in intensive care, 1.08 (1.00-1.17) 1.25 (1.08-1.44)
(130/0.4-0.42)  Hypertonic saline perioperative and operative setting

Lactated Ringer’s
Acetated Ringer’s
Albumin 4 %, 5 %, 20 %
Gelatin 4 %
Polygeline 3.4 %
Dextran 70
HES (200/0.5)
HES (670/0.75)
Haase [7] 6 % HES [sotonic saline Sepsis/septic shock 1.04 (0.89-1.22) 1.36 (1.08-1.72)
(130/0.4-0.42) Lactated Ringer’s
Acetated Ringer’s
Albumin 20 %
Zarychanski [5] 6-10 % HES [sotonic saline Critically ill patients in emergency  1.06 (1.00-1.13) 1.32 (1.15-1.50)
(130/0.4-0.42) Hypertonic saline or intensive care setting
6—10 9% HES Lactated Ringer’s
(200/0.43-0.66) Acetated Ringer’s
Albumin 4 %, 5 %, 20 %
Gelatin 3 %, 4 %
Plasma
Patel (4] 6 % HES [sotonic saline Severe sepsis 1.13 (1.02-1.25) 1.42 (1.09-1.85)
(130/0.4-0.42) Acetated Ringer’s
Albumin 20 %

RR relative risk, 95 % CI 95 % confidence interval



So, what does this mean for clinicians in 2013? That
increased caution about use of colloids, particularly with
HES, in critically ill patients is evident. However,

crystalloids as alternative resuscitation fluids do not
automatically confer increased safety to our patients.
Resuscitation with normal saline is associated with
chloride excess that has been associated with adverse
metabolic effects and potential nephrotoxicity [13].
To date, no high-quality RCT has been conducted
comparing the effects of saline, the most commonly used
crystalloid globally, versus “balanced™ salt solutions.
This is a further fundamental research question that needs
to be addressed.
As the optimal type of resuscitation fluid remains
uncertain, more attention needs to be given to the dose
and volumes administered.
Fluids accumulate over time. This is associated with
development of interstitial oedema and applies to both
colloids and crystalloids. There is an increasing body of
observational evidence suggesting that excess use of
intravenous fluids is associated with adverse outcomes
[14]. Accumulation of HES within the reticulo-
endothelial system is implicated in adverse events and
toxicity. ) ) ) )
Tetrastarches continue to be widely used in surgical
patients undergoing general anaesthesia. In the light of
data in critically ill patients, there is an imperative to
evaluate their safety and efficacy in large RCTs powered
for patient-centred outcomes relevant to perioperative
patients.




HTak, 410 € 3T0 03Ha4YaeT JJIsi KTMHAMUACTOB B 2013 roxy? YUTo yBeanyuBaercs
OCTOPOKHOCTD MPH UCNOJIb30BAHUM KOJJIOUT0B KOJJIOU/I0B, B YACTHOCTH, C
I'9K 00JIbHBIX B KPpUTHYECKOM COCTOSTHUM.

OpnHako cBoaHas Ta0dMIAa CUCTEMaTHYEeCKHUX 0030p0B U MeTa-aHaan3oB PKI,
onyOnukoBaHHBIX B 2013 romy mokaspIiBaeT OTCYTCTBUE PA3HUIILI B JIETAIbHOCTU
u Heooxonaumoctu 3IIT npu ucnonszoBanuu 'K apyrumu nHPy3noHHBIMU
Cpelamu.

KpucTtanionasl Kak albTepHATUBHBIE KUJIKOCTH JJIsl UHPY3UOHHOW Teparuu HE
MOTYT ObITh IPU3HAHBI aBTOMaTUYECKHU 0€30MTaCHBIMU.

[IprumeneHue GpU3nOIOTHUYECKOrO PacTBOpa CBA3aHa C M30BITKOM XJIOpHUAA, YTO
CBSA3aHO C HEOIAronpusITHHIMU MeTadbonueckue 3hPEKThl U MOTCHIUATIBHOM
HE(POTOKCUYHOCTBIO .

Ha ceroansmnuil geHb HeT kadecTBeHHbIX PKU 110 cpaBHeHMI0 3(pheKTOB
(PU3UOJTOTNYECKOTO PACTBOPA MPOTUB" COATAHCUPOBAHHBIX' COJIEBBIX PACTBOPOB

JKuakoCTH HAKArIMBarOTCS ¢ TEUEHUEM BPEMEHHU. DTO CBSI3aHO C PA3BUTUEM
WHTEPCTUIIMATIBHOTO OTE€Ka U OTHOCUTCS KaK K KOJUIOMJAM M KPHUCTAJLIOW IaM.
Cy1iecTByeT BO3pacTaroniee Yucio 00CEPBAIMOHHOE JOKA3aTEIbCTB TOr0, YTO
M30BITOYHOE UCITOJIb30BAHNE BHYTPUBECHHBIX HH(Y3UIl CBSA3aHO C
HEOIAronpUATHBIMUA UCXOAAMU.
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Second EMA-PRAC review position

Following an appeal by companies that manufacture HES,
the EMA-PRAC convened a second meeting using dif-
ferent advisors. The recommendations from this are that
(1) HES may continue to be used in severe haemorrhage
at the discretion of the treating physician and (2) its
continued use in the perioperative environment must be
subject to further research including monitoring of renal
function for 90 days [9]. These recommendations
received majority approval by the EMA’s Coordination
Group for Mutual Recognition and Decentralised Proce-
dures—Human (CMDh) [10] and will be sent to the
European Commission for ratification.

Bropas no3unusa EMA-PRAC

[Tocne anenasiuuyu KOMIIAHWM, KOTOPbIE
npousBoaat 'OK, EMA-PRAC co3Baino
BTOPOE COBEIIIAHUE C IKCIIEPTAMHM.
Pexomenpamnuu :

(1) I'SK MoryTt no-tipexxHemy
MCTIO0JIb30BaThCS P MACCUBHOM
KPOBOTEUECHHUH 10 YCMOTPEHHUIO JICYAIIETO
Bpaya u

(2) IIponomkenue ucnoiibzoBanus ' 9K B
IEpUOTICPAIMOHHOM MEPUOE TOKHA
MOAJICkKATh JaJbHEUIIIEMY UCCIIEI0BAHUIO,
BKJItO4asi MOHUTOPUHT (DYHKIIUM ITOYEK B
tedeHue 90 guen [9].
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o panmmond Resuscitation fluid use in Australian and New
M. Saxena Zealand Intensive Care Units between 2007
B. Liu

S. Finfer a“d 2013

P. Glass

I. Seppelt

L. Willenberg
J. Myburgh

Conclusion: Fluid resuscitation
practice in Australia and New Zeal-
and adult ICUs has changed over the
6-year study period. Crystalloid use
increased primarily due to an increase
in the use of buffered salt solutions
while overall the use of colloid has
decreased.



Fig. 1 Time trend of crystalloid
and colloid administered
between 2007 and 2013 in
relation to key published
research
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Fig. 2 Adjusted odds of
patients receiving a crystalloid
or colloid for fluid resuscitation
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Ringer’s lactate, but not hydroxyethyl starch, - HE TaK BCe
prolongs the food intolerance time after major nmpocTo!
abdominal surgery; an open-labelled clinical trial

Yuhong Li'?, Rui He'!, Xiaojiang Ying® and Robert G Hahn

Abstract

Background: The infusion of large amounts of Ringer’s lactate prolongs the functional gastrointestinal recovery
time and increases the number of complications after open abdominal surgery. We performed an open-labelled
clinical trial to determine whether hydroxyethyl starch or Ringer’s lactate exerts these adverse effects when the
surgery is performed by laparoscopy.

Methods: Eighty-eight patients scheduled for major abdominal cancer surgery (83% by laparoscopy) received a
first-line fluid treatment with 9 ml/kg of either 6% hydroxyethyl starch 130/0.4 (Voluven) or Ringer's lactate, just after
induction of anaesthesia; this was followed by a second-line infusion with 12 ml/kg of either starch or Ringer’s
lactate over 1 hour. Further therapy was managed at the discretion of the attending anaesthetist. Outcome data
consisted of postoperative gastrointestinal recovery time, complications and length of hospital stay.

Results: The order of the infusions had no impact on the outcome. Both the administration of = 2 L of Ringer’s
lactate and the development of a surgical complication were associated with a longer time period of paralytic ileus
and food intolerance (two-way ANOVA, P < 0.02), but only surgical complications prolonged the length of hospital
stay (P < 0.001). The independent effect of Ringer’s lactate and complications of food intolerance time amounted to
2 days each. The infusion of = 1 L of hydroxyethyl starch did not adversely affect gastrointestinal recovery.

Conclusions: Ringer's lactate, but not hydroxyethyl starch, prolonged the gastrointestinal recovery time in patients
undergoing laparoscopic cancer surgery. Surgical complications prolonged the hospital stay.




Table 2 Comparison of operations with and without
postoperative complications

Table 3 Operations with infusion of either<2 Lor>21L

of Ringer’s lactate

No complications Complications ANOVA

N

Age (years)

Body weight (kg)
Males (per cent)

Anaesthesia
time (min)

Operating time (min)
Blood loss (ml)
Urine output (ml)
Starch (ml)

Ringer’s lactate (ml)
Erythrocytes (N; ml)
Plasma (N; ml)

Time in PACU (min)
Paralytic ileus (days)

Food intolerance
(days)

Length of hospital
stay (days)

66

58 (12)
60 (9)
71

250 (68)

190 (65)
175 (107)
426 (225)
860 (328)
1655 (681)
6; 432 (264)
3; 335 (228)
76 (35)
3.1(10)
46 (2.2)

127 (3.4)

22

64 (9)
59 (6)
59

295 (72)

235 (78)
229(131)
614 (359)
1000 (267)
1590 (453)
6; 466 (272)
2; 213 (205)
66 (27)
38(1.3)

6.2 (32)

156 (3.9

P <005
NS

P <001

P <001

P <002
NS
NS

NS
P <001
P <003

P <0002

Data are the mean (SD) or the actual number (N) of patients. NS =not

statistically significant.

aratanl I"'\] ;ﬂ«'\"‘;ﬁf\l’.“ ]"11'\44 tal I"\i"t"‘\lt"\f\ ﬂﬁ"l I"\ﬁi"il"\l"
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Ringer's Ringer's ANOVA

lactate <2 L lactate 22 L
N 55 33
Age (years) 58 (12) 63 (10) P<0.05
Body weight (kg) 60 (8) 59 (7) NS
Males (per cent) 67 70
Anaesthesia time (min) 258 (74) 268 (68) NS
Operating time (min) 196 (76) 211 (63) NS
Blood loss (ml) 167 (93) 221 (138) P <005
Urine output (ml) 444 (258) 502 (286) NS
Starch (ml) 1009 (225) 705 (361) P <0.001
Ringer's lactate (ml) 1236 (358) 2310 (348) P <0001
Erythrocytes (N; ml) 4,183 (416) 6; 416 (40)
Plasma (N; ml) 6; 367 (175)  7; 518 (308)
Time in PACU (min) 66 (30) 86 (37) P <001
Paralytic ileus (days) 31 (1.2 3.7 (1.1) P <0023
Food intolerance (days) 44 (2.1) 6.1 (3.0) P <0004
Complications per operation (027 021 NS
Infectious complications (N) 7 4
Bleeding complications (N) 3 3
Length of hospital stay (days) 133 (3.7) 13.7 (3.9) NS

Data are the mean (SD) or N=the number of patients. NS = not

statistically significant.
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OrpaHnyeHnAa NO NPUMEHEeHUIo
npenapartoB K B Poccnmnckon
depepaynm — 3TO peanbHOCTb

MHHHCTEPCTBO

3/IPABOOXPAHEHMS 3afgBHTENSIM PErHCTPALMH K
POCCHIICKOM ®EAEPALIAH TPOH3BOMHTENAM NEKAPCTBEHHBIX
npenapaTor
Paxsatoncin nep. 3, r. Mocksa, I'CIT4, 127994 TnapokcusTinkpaxmana (IK)

Ten.: 628-44-53, (pake: 628-50-58

06.08.2013 M 20-2-2079227-0
Ha Ne ot

B ceasn ¢ mucemom OIBY «HayuHblii UeHTp 3KCHEPTH3El CpencTs
MCOHLKHCKOTO mnpHMeHeHHs» Me8151 ot 31.07.2013 HenapramenT
POCYJIApCTBEHHOrO  PEryMHpOBAHHA  ODpalleHHs  J€KapcTBEHHBIX — CPENCTB
coobmaer o0 HeoGXONUMOCTH BHECCHHS H3MEHCHMH B HHCTPYKUHH [0
NPUMEHEHHIO 3aperuCTPHpOBaHHEIX B Poccuiickoit Denepalliil seKapcTBEHHBIX
TPEMapaTos I MEAMUMHCKOTO MpHMEHEHHs (OrpaHMHYeHHs N0 JPHMEHEHHIO),
COfIEPXNAIIMX B KAYECTBE ACHCTBYIOWET0 BEIIECTBA THAPOKCHaTHAKpaxman (ITOK).

YYMTEIBas BBIUCH3NOKEHHOE, B HACTOAIUEE BpeMA CUHTAEM L(e1eco00pa3HEIM
BHECTH B MHCTPYKLMH MO NPHMEHEHHIO JIeKapcTBeHHEIX npenapatoB ['OK orpanudennsa
T10 IIPUMEHEHHIO, A HIMEHHO:

HE NIPHMEHATE Y TSKeSTo OONBHEIX MAallHeHTOB, B TOM YHCIIE MPU CEIICHCE WX
HaxOoNANIMXCS B ManaTaXx HHTEHCHBHON TepalHi;

HE MPHMEHATE Y NaLUEeHTOR ¢ HAPYIIEHUAMH (hYHKIHH ITIOHEK;

OTMEHATE IIPH TEPBEIX NPU3HaKaX MOpPAKEeHHs MoYeK;

yKa3aTh Ha HeoOXOMMMOCTE MOHUTOPHMHIa (DYHKLHMH NOYEK HA NPOTAKSHHH
90 aHeil mocne BIHBAHMUA NEKAPCTBEHHOTO MPENapara;

HE MIPHMEHATE MPH OTKPEITEIX OTICPAllHAX Ha CEPALE;

OTMCHATE NPH IIEPBBIX ITPH3HAKaX KOaryJioIlaTHH.

BMmecte ¢ TeM HTOropoe peryniatopHoe peledue Mumnsapasa PoccHu
ueaeco00pasHO MPUHATL ¢ YUETOM  OKOHYATENBHOTO pEINEHHS  OTHOCHTENLHO
MpOJOJIKEHHA TIPHMEHEeHHUs ekapcTBeHHbIX npenapatos [OK B E

ITepeblil 3aMecTHTEND
reHepaNLHOTO HPeKTOpa . B.A.Mepkynos




OrpaHunyeHua no npumeHeHUro npenapatos DK B
cooTBeTcTBuU ¢ nucbmom M3 PP

YuuThiBas BBILICH3IONKEHHOE, B HAcTOfIee BpeMs CYHTAeM LeNecooOpasHBIM
BHECTH B MHCTPYKLHH MO NPUMEHEHHIO JIeKapcTBeHHBIX TpenaparoB [ DK orpaHudeHus
I10 IIPUMEHEHHUIO, a2 UMEHHO:

HC IIPMMCHATE Y TAKCEJIO OOJIBHBIX NAllHEHTOB, B TOM YUCJIC MPH CENICHCE UITH
HAXOJAIINXCA B NafaTaXx HHTEHCUBHOH TCPAlliH,

HE MPHUMEHATE Y MAHEHTOR ¢ HAPYIIEeHUAMH (DYHKLHH IT0YeK;

OTMEHATH IIPU MEPBRIX NPU3HAKAX TIOPAKEHUS [10YEK;
YKa3aTh Ha HeoOXOOUMOCTE MOHUTOPHHIa (PYHKLHH NOYEK Ha MPOTAKCHHH
90 oHeli rocye BIMBAHUSA JIEKAPCTBEHHOTO TIPENapara,;
HE MPUMEHATE MIPH OTKPHITHIX ONIEPallisiX Ha CepLe;
OTMEHATh NPH NEPBRIX NIPU3HAKAX KOAVIIONATHY
BMecTe ¢ TeM HTOropoe perynsTopHOoe pelenne Mumnsgpasa Poccuu
eaecoo0pasHo  MPUHATL € Y4YeTOM  OKOHYATENBHOIO PEINEHHS OTHOCHTENLHO
MPOoQKEHHA IPHMEHEeHUA JIeKapcTBEHHBIX penapaTos [ DK B E

IlepBeolii 3amMecTUTEND
reHepabHOro AUpeKTopa . B.A.Mepkynos




MHHHCTEPCTBO 3agBHTENAM PErHCTPalHA H
JTPABOOXPAHEHHS TMPOHIBOMHTENAM TEKADCTREHHBIX.
POCCHUCKOH ®EJEPALIHH TIpENApaToB, CONEPRKANIHX B
(MHH3[PAB POCCHH) KauecTBe AeiicTRYIOLIETD
BEMIECTEA THAPOKCHITHIKPAXMANT
JAMECTHTEJIb MHHHCTPA (I'3K)

Paxmanoscxnii mep,, 1. 3, Mocksa, NCTI-4, 127994
Ten.: (495) 628-44-53, dawc: (495) 628-30-58

70 WEH 2018 o QLH&X/QJ’ 4;/’7‘?“53 Mitmapes Pocoser

B

2004729 250514

Ha Nz or

B ceazn ¢ nuceMom OIBY «Hayunsit nentp skcmeptnssl cpeacts
METHUHHCKOrO mnpuMeHedna» ot 10.06.2014 Ne 6799 MuuscrepeTso
aapagooxpadenus Poccufickoii ®@efepaurn coofimaer o HeobxomuMocTH
BHECEHHA HIMEHeHHH B HHCTPYKIHH MO MPHMEHEHHIO 3apeTHCTPHPOBAHHLIX B
Poccuiickol Qefepallid NexapcTBeHHBIX NpeNapaTos A04 MeTHIHHCKOTO
IpHMEHERN (s pasmensi: «[lokasaus K mpuMmeHeHHIO», «Cnocob
npuMeHeHns © goss, «Ocolble ykazamusw), cojepxalMX B KayecTee
JeHCTBYIOLWETo BellecTsa rujipokcuatakpaxman (T3K).

Ipunoxenne: nuckmMo PIBY «HayuHplH UeHTp IKCIEPTHIEL CPELCcTB
MenHIHHCKoTo npuMeHenusy» ot 10.06.2014 Ne 6799 na 2 n. B 1 3ka.

H.H. Karpamanss
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[Mncemo M3 PO o
BHECeHuu
NOMNONHUTENbHbIX
M3MEHEHUUN B
MHCTPYKLUWUUN MO
npumeHeHunto 9K
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[ononHutenbHaa HPopmauusa, obalaTenbHasa ANA BHECEHUA
B MHCTPYKLMKM NO NpUMEHEHMIO npenapaTtos 9K
B Poccmumckon Pepepaummn

CornacHo axkTyaneHOH HHbOpMaUMH 00 ONBITE KIMHHYECKOTO [PHMEHEHHH
NPenapaTros, COASDHKAIIHX B KaYecTEE AKTHBHOIO BelleCTHEA THAPOKCHITHAKpaxmana
(I'3K), ¥ B CBA3IH ¢ NOABIEHHEM HOBBIX CBeeHHI Mo Ge30NacHOCTH H 3 (PeKTHBHOCTH HX
NpHMEHEHHH, OTPAMEHHEBIX B JefCTBYIOWNX HHCTPYKUHAX rpenaparoe O,
3aperncTpHpoBaHHbix B EBponefickom coiose [1,2,3,4 W Ap.], HeoDxomuMo nepecmoTpeTh
H MCMPABHTE MOKalaHHA K NMPHMEHCHHID BCEX npenapa"ms Ha ocHoee [ DK (HesaBHCHMO
OT KOHLIEHTpALHE ST IO Z M T A Ll 4) M OCTABHTL TONBKO

fowee: «JleyeHwe rMMOBONEMHH NpH OCTPoH KpoBOMOTEpe, eCcNM NPHMEHTEME-
: JQUI0B ABNAETCA HENOCTATOUHBIMY . 3T0 TPEOYET TAKH

pazgena «Crniocod npHMEHEHHA H 035D M HCKIIFOMEHHUA M3 OPYIHX Paiieflos cBefeHuil o

BO3IMOMHOCTH (VCIOBHAX ) NPHMeHeHHA NPENapaTa no ApYTHM MOKAIaHHAM.
BBHII;}’ TAOKECTH HeWenaTeNbHBX peakiMid, o0yCNoBNeHHEIX NOPHMEHEHHEM
= - HeoDXOANMO YKa3BIBATH
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in intensive care units. There are clear
benefits and harms from fluid therapy.
Limited data on the indication, type,
amount and rate of an FC in critically
1 patients exist in the literature. The
primary aim was to evaluate how
physicians conduct FCs in terms of
type, volume, and rate of given fluid;
the secondary aim was to evaluate
variables used to trigger an FC and to
compare the proportion of patients
receiving further fluid administration
based on the response to the FC.
Methods:  This was an observational
study conducted in ICUs around the
world. Each participating unit entered
a maximum of 20 patients with one

FC. Results: 2213 patients were
enrolled and analyzed in the study.
The median [interquartile range]
amount of fluid given during an FC
was 500 ml (500-1000). The median
time was 24 min (40-60 min), and
the median rate of FC was 1000
|500-1333| ml/h. The main indica-
tion for FC was hypotension in 1211
(59 %, C1 57-61 %). In 43 % (CI
41-45 %) of the cases no hemody-
namic variable was used. Static
markers of preload were used in 785
of 2213 cases (36 %, CI 34-37 %).
Dynamic indices of preload respon-
siveness were used in 483 of 2213
cases (22 %, CI 20-24 %). No safety

SEVEN-DAY PROFILE PUBLICATION

® CrossMark

Fluid challenges in intensive care: the FENICE
study

A global inception cohort study

variable for the FC was used in 72 %
(C170-74 %) of the cases. There was
no statistically significant difference
in the proportion of patients who
received further fluids after the FC
between those with a positive, with an
uncertain or with a negatively judged
response. Conclusions: The current
practice and evaluation of FC in
critically ill patients are highly vari-
able. Prediction of fluid
responsiveness 1s not used routinely,
safety limits are rarely used, and
information from previous failed FCs
1s not always taken into account.



Table 2 Fluid challenge (N = 2213) characteristics

Volume (ml), median [[QR] 500 [500-999]

Rate (ml/h), median [IQR] 1000 [500-1333]

Type of fluids n % Of category % All fluids
Crystalloids 713 143(725-76.1]
NaCl 0.9 % 786 459 [43.548 3 34.1[32.1-36.1]
Balanced 916 53.5 [51.1-55.9] 39.8 [37.8-41.8]
G5 % DW } 0.2 [0.0-0.4] 0.2 [0.0:04]
G5 % NaCl 0.45 % ] 0.4 0.1-0.7] 0.310.1-05]
Colloids 91 25.6 [238-274]
HES 249 42,1 [38.1-46.1] 10.8 [9.5-12.1]
Albumm 4-5 % 101 7.1 [14.1-20.1] 4313552
Gelatin 203 343 [30.5-38.1] 8.8 7.6-10.0]
Dextran 13 22110-34] 051[0208]
Albumin 20 % 25 42[26-5.9] 1.1 [0.7-1.5]

NaCl saling, balanced crystalloids with chloride concentration lower than saling (1., Plasma Lyte, Hartman’s), G % glucose 5 %, DW

dextrose in water, HES hydroxyethyl starch



Table 3 Indications and variables used to predict fluid responsiveness (N = 2213)

Indication n (%)

Hypotension 1211 (58.7 [56.7-60.8])
Weaning vasopressor 146 (7.1 [6.0-8.2])
Cardiac output 62 (3.0) [2.3-3.7]
Oliguria 3?* (18.0 [15449 6])
Skin mottling 36 (1.7 [1.2-2.2))
Lactate 1*3 (6.2 [5.2 7”])
Sv0,/Sev0, 10 (0.5 [0.2-0.8])
SVV/PPV 37 (L8 [1.3-2.4])
CVP/PAOP 60 (2.9 [2.2-3.6])

Hemodynamic variable used to predict fluid responsiveness

n

% Of category

% All

No variable used 045 42.7 [40.6-44.8]
Any variable used 1268 57.3[55.2-59.4]
Static 785 35.5 [33.5-37.5]
CVP 572 89.9 [87.8-92.0] 25.8 [24.0-27.6]
PAOP 31 49 [3.4-64] 1.4 [0.9-19]
GEDVI 33 52 [3.6-6.8] 1.5 [1.0=2.0]
Other 149 23.4[20.4-26.4] 6.7 [5.7-7.8]
Dynamic 483 21.9 [20.2-23.6]
PPV 88 18.2 [14.8-21.6] 40 [3.2-48]
SVV 88 18.2 [14.8-21.6] 40 [3.248]
PPV + SVV 2% 5.0 [3.1-69] 1.1[0.7-15]
PLR 238 49,3 [44.8-53.8] 10.7 [9.4-12.0]
Echo variables 45 9.3 [6.7-11.9] 2.0 [1.4-2.6]

Sv0, mixed venous oxygen saturation, ScvQ; central venous oxy- occlusion pressure, GEDVI global end diastolic volume, PLR pas-
gen saturation, SVV stroke volume variation, PPV pulse pressure sive leg raising, Echo echocardiography
variation, CVP central venous pressure, PAOP pulmonary artery
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OcTpan maccMBHas KposonoTteps
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[Mpn KPUTUYECKNX COCTOAHMAX, TPEOYIOLLUX
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Mcnonb3oBaTb coBpemeHHble 9K n nsberatb
BbICOKUX 003 (6onee 15 mn/Kr)
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