JF> bpfUs

A b (o Eyp W pbHERIb F PR HDEKeLEAHBRT F U $hBQ

2016 W T XU B Ko bk

Andrew Rhodes, MB BS, MD(Res) (@hair); Laura E. Evans, MD, MSc, FCCM (@hairY;

Waleed Alhazzani, MD, MSc, FRCPC (methodology chaMitchel M. Levy, MD, MCCM*

Massimo Antonelli, MD; Ricard Ferrer, MD, Ph) Anand Kumar, MD, FCCM

Jonathan E. Sevransky, MD, FC&M harles L. Sprung, MD, JD, MCClMark E. Nunnally, MD, FCCM
Bram Rochwerg, MD, MSc (Epi)Gordon D. Rubenfeld, MD (colit of interest chair,

Derek C. Angus, MD, MPH, MCCH; Dijillali Annane, MD'% Richard J. Beale, MD, MB B%

Geoffrey J. Bellinghan, MRCP Gordon R. Bernard, M JeanDaniel Chiche, MEP,

Craig Coopersmith, MD, FACS, FCC\Daniel P. De BackeMD, PhD"; Craig J. French, MB B'§
Seitaro Fujishima, MB; Herwig Gerlach, MBA, MD, PhB; Jorge Luis Hidalgo, MD, MACP, MCCH#
Steven M. Hollenberg, MD, FCC# Alan E. Jones, MB; Dilip R. Karnad, MD, FACP,

Ruth M. Kleinpell, PhD, RNCS, FCCM?, Younsuck Koh, MD, PhD, FCCR} Thiago Costa Lisboa, MD)
Flavia R. Machado, MD, PH®) John J. Marini, M John C. Marshall, MD, FRCS&

John E. Mazuski, MD, PhD, FCC¥ Lauralyn A. Mcintyre, MD, MSc, FRCPE

Anthony S. McLean, MB ChB, MD, FRAR, FJFICM® Sangeeta Mehta, Mt Rui P. Moreno, MD, Ph#5;
John Myburgh, MB ChB, MD, PhD, FANZCA, FCICM, FAICP Paolo Navalesi, ME;

Osamu Nishida, MD, Phit} Tiffany M. Osborn, MD, MPH, FCCFt;, Anders Pemer, M#;

Colleen M. Plunketf; Marco Rareri, MD** Christa A. Schorr, MSN, RN, FCC¥

Maureen A. Seckel, CCRN, CNS, MSN, FCEMChristopher W. Seymour, M8 Lisa Shieh, MD, PhtS;
Khalid A. Shukri, MO Steven Q. Simpson, M® Mervyn Singer, MI¥; B. Taylor Thompson, M£5;
Sean R. Towrend, MD¥® Thomas Van der Poll, M} JearLouis Vincent, MD, PhD, FCCFA:

W. Joost Wiersinga, MD, PHE Janice L. Zimmerman, MD, MACP, MCCH|

R. Phillip Dellinger, MD, MCCM?

8Emory University Hospital Atlanta, GA.

1St . Georgeds Hospital London, En%ladassathi Hebrew lUniveesity Miédical @ehtermierusalem,

2New York University School of Medicine New York, NY.
3McMaster University Hamilton, Ontario, Canada.
4Brown University School of Medicine Providence, RI.
SInstituto di Anestesiologia e Rianimazione, Universita
Cattolica del Sacro Cuore, Rome, Italy.

5%all doéHebron University
“University of Manitoba Winnipeg, Manitoba, Canada.

Copyright © 2017 by the Society of Critical Care Medicine and
the European Society of Intensive Care Medicine
DOI: 10.1097/CCM.0000000000002255

3 alfp pAME EpF s
. wAmYcsB

Woltéts KiDWer Healthincwybp |

Israel.
1sunnybrook Health Sciences Centre Toronto, Ontario,
Canada.
university of Pittsburgh Critical Care Medicine CRISMA
Laboratory Pittsburgh, PA.
Hospi t al !BlaspimleRhymond RoinGue &arames, France.
133aint Thomas Hospital London, England, United Kingdom.
14University College London Hospitals London, England,
United Kingdom.
15vanderhilt University Medical Center Nashville, TN.
16Service de Reanimation Medicale Paris, France.

"CHI REC Hospitals Brai
18/ estern Hospital Victoria, Australia.
19K eio University School of Medicine, Tokyo, Japan.
20Vivantes-Klinikum Neukélin, Berlin, Germany.

ne

www.ccmjournal.org ny c
wt p c IOROIWE p K X IOF m¥ X 2 W+OA B KU ¢



2lKarl Heusner Memorial Hospital Belize Healthcare Partners
Belize City, Belize.

22Cooper Health System Camden, NJ.

23University of Mississippi Medical Center Jackson, MS.
24Jupiter Hospital Thane, India.

25Rush University Medical Center Chicago, IL.

26ASAN Medical Center University of Ulsan College of
Medicine Seoul, South Korea.

2’"Hospital de Clinicas de Porto Alegre Porto Alegre, Brazil.
28Federal University of Sao Paulo Sao Paulo, Brazil.
2Regions Hospital St. Paul, MN.

¥Saint Michael ds Hospital

3\ ashington University School of Medicine St. Louis, MO.
320ttawa Hospital Ottawa, Ontario, Canada.

33Nepean Hospital, University of Sydney Penrith, New South
Wales, Australia.

3Mount Sinai Hospital Toronto, Ontario, Canada.

35UCINC, Centro Hospitalar de Lisboa Central, Lisbon,
Portugal.

36University of New South Wales, Sydney, New South Wales,
Australia.

S’Universita dellla Magna Graecia Catanzaro, Italy.

38Fyjita Health University School of Medicine, Toyoake, Aich,
Japan.

39Rigshospitalet Copenhagen, Denmark.

4OUniversita Sapienza, Rome, Italy.

4LChristiana Care Health Services Newark, DE.

42University of Pittsburgh School of Medicine Pittsburgh, PA.
43Stanford University School of Medicine Stanford, CA.
44Kaust Medical Services Thuwal, Saudi Arabia.

“SUniversity of Kansas Medical Center Kansas City, KS.

46w olfson Institute of Biomedical Research London, England,
United Kingdom.

4’Massachusetts General Hospital Boston, MA.

48California Pacific Medical Center San Francisco, CA.
4SUniversity of Amsterdam Amsterdam, Netherlands.
50Erasmé University Hospital Brussels, Belgium.

51University of Amsterdam, Amsterdam, Netherlands.
52Houston Methodist Hospital, Houston, TX.

JF> bpfUs

am B Y.1T0WC Ty FH@FIGOF MptMILKFD B TOMPE b M. pb

4 Bb T MmB BHikPBce A T x p @ymdineExpressEp 2w gBlp F | b Hb F
ESAc Tllp m| Bextem Toray Dragem Maquetm Cubis MSDm Pfizer
Opsonix Isomarkv Baxterg syt sWpp/f HOHVHSEKH@ F B NEBAARM

F bmpp pF CHIMEDYOKIREKY b @ BYT SycmedilbmyT HbHF Ir bk [P 5
ESICMc Tp f IGrifelav AstraZenecan MSDvm Estor g Bb T nnEARK Hoc
CriticalCare) Wt p g rGE#/IYOR Blp Fo peavec b Hx F IBEMICKUWC

fp F |) BshifiKaseiPharmaAmericaw b @ lsamebn Yahkp. FpdgVedicine

wr HOREAKe Iep p p 1 WHEEUEODIDM p H MoK BT LRIIFW KT FEF)

. HWp E A tweY Ko F bokQue@b OB B ORI R b uyid fe 80B M OF
Mp F A DOk TPs paF@FA p F d Mo ToBeBRginc 4 B T MBUHHNT X Y
Genmarkilbis g B (T X BHpyitaFEOr p BB E)Ta T p wA FHbF > HOF

T owrk Qo' treSkyrFHS B i B FOF OB 1 I@rag R f FpsriBBekF o) bl b

0 HOFuHKIY A MY K Baks EEAMA WT b g Bk OB SRHOHLIO Fpl pec B

4F hp fEERARETHM dOM) M A IOR @B © V& K F ShMKFT b upr glig R HOF
wT B4 KB § B Eo¢®FT Fisbeap Zapilt . xiRegulatoryScience Tt B T % b |
amebn Y fhvshe T oy H BB bp)dRocAeR b 7 Ak T P wWC AF 3 HO
¢ TUp Fill ®ARDK p BH® HckBK T 3> @b Ay AU b JbiRtiles 4 B

WT C WptOF i€ SbtOBK@N FAT i BRupHDIOTRB FROR@LLPHGQ bor WBfe NORKbv B T B
aTRKHB @TaTﬁle,,m/lm NstbF @ i RRD T P e Fbis K Y KD p @b 8 OF OF
A F hmrurpE Fm X P d b b B [FOR Jb M SB/ITH@SPR BhbF N |

X T @8 Fip 10fV OR FoKb W RMBTHHRFQF KD TIGRT 3R FayM BOFM

M BAKD i &8 & Barong b T MBYHHEH xp B @b BOEROR 2 A BT

- HWC py e Hbgor K MT posiORys: uj ¢ oy BFE Hm M o TETPrbTaudT Y IC
bmBEA® b F p/eyc p 9 H Hp WEIOR F il AN ukY vBUYEIGH b
Nestlé Healthscieces o Bb T mmB YysHIHEvVA F B Wy § EUER HDMyor & HBFOiE K p tOF
- PWT o F Wy Mot diagnosticsa 8 (WT p W W TUEbE iy A Hx & F

. {SurgicalnfectionSociety wT ¢ B o HUDFIBBIDF WG BB kAT B Hp I M b
. [Grifolav FreseniusKabi EdwardsHealthcaren e 7 MB SHitG5F p 1)F [

WT FKip3dy Ty M KUSBAIRR T X 681 § I 133 bThar LM PR yx 7 AT
WT FWYR TSR B T FAHONGE TR i b Y LHg2Fpl MtOkkm. ppTwt p ¢ tOF
W APRRACKE BIEOF | 8 M1 HANZICETG W T b x ST FOHVE) BCEQF evtOF
W T KW TIF FOKIF U 106 Wi FEPAIRS B it b Y BN Wp [Pk 1OF
Qb F Wp BH oY X JRG ¢ BY &b MOFTHE R e pGEmrEgp F b w
b1 vtk L@RDIWP wa Bl OHESFENIY —UD Ryl g T2prFT! HQFW F
U AW HOMIOD FQ borFELDF Mp @ x ThiDp ® )F Asahi KaseiCo g B

U A YORACE 1 A Y IOEDT b Tupr U@ JOK 10 AKw T T bhst@Fh HOF m
CHESTV wbBIr Mk AMCCPSEEM CHESTD T pEcsht €AMA wT bT p B 1 F
UWAWT NXEERP Qp F v A KBETLD Tupr BMBFILLORF € % m fiNetwork

b T MBSHKHRD F mmﬁ_lj'ﬁﬂnc@mk%m folB KL(BAENIc B T [ B A OF
BharatSerumand Vacciness B p( p f ) QyifitifiesCardiacSafetyServicess B

. P b xp BR BusTp oug HFRKADKD Rayr TR O KTl o F ) WppTBvFp ¢ B HOI

¢ X M phThBIIEE b B AQEEQPW T Y | 15 P emp HlipY P EOIOB IOF b 1 NigmAls AE0BT @& slif &y fOp BTGRKAbHOR Elp FW EM b T 2K T A
andrewrhodes@nhs.net c TUp § th m HE eV KU § T i TbdOp IDPMMECMIMEY ¥XM t F To A IOB

WT p WTHIGEICHRRgNE FOR AROR muor M1 T KDy MGRK AuiDF mybs OB T FOF
Viv3ax IORJp | WRIA BRI 0hp /D B B Ml e Tt bocTeF M b T 5y g e e b T o bITQB IBTIORF § B M b TUOUDTAHDFEPIARO

WA T ok T OV UPMGEERF W AIBOMHTMLEDCTD T MbM e o) (ORAMOFS MupTWLBRVIBF WC b B [ORVIGOFS TURrF/ips 3 HEDF 1
49 b F 1o QI K GriticalCareMedicinec b % Thss FECH3beF W Bk bFl olFMPIE) WT XF b HEEFHRIE B Y Kb F.l ESICM

(Y ¢ by B FOFIMENSIVECareMedicinev w7 p ¢ fOF lllp fuM kTMember Data SafetyCommittee AKPAPharmaw xf #OT MBWbhAdFm
Qb F MERCRM T THBEH K b f BbIOF FWMB MT kb K & p sQEMperiebh 9 F1B & KO [F IGFBEF Mt Mm [ORFIOHKT BcCHOMIBIHEHKBHEY H2
o b HHPFUAT Lib Tupr SWHFOR BOF @) +OF K/ @ Bupr Kb TUpAELER 1OF | p wF (@ 0 F ) Acldis(Allergang e T M AsKBFD M RS Hiptept@RI@FK A HOF
U A BDb FATTHQFE HOEM@ 5 D b TpppBHER/1@ ¢ F M A KBTLD Tupr BALEROF A BECH 4 i Seth)i@Ribist 8 (p o F ) BasfeR (p p F ) AsffaiZeneca
W T Fwk Sk oMy TOF A TUWRSFbm 3 Iy OF | 1 p @ tGF K p FOF_Merck g B Bayem AstraZenecan syt ¥)jc B8 m sifpillim o r ) Mdick
¢ B Y KT AZOuTMILEHT R B FORT HIHALRGFRFUOTEMNEC bo B IOF wT B B A B OB [ hI18GEEp Ry th FO ber BRI FOBBEAFMX M
wT /1y WOE B KD& HEB T pKNFB oG T 1 TR KT TTAVBQMET oAl T . [fw L v i) w Bl JOIDmMushiersiBY K m M xERFAAFE BOpP  HhB C Ry ThA B U F
W T K A B DHGEB TR IO RN APFTIGFT 10F BGFg 1R IR DT b x 1 IOFMp 2 8JC typ BHABNIOR T WGTF HFBACK @ BHOFORINTEW A Ic Yo 1 T B
wT F Kp fOls i DRy ™ B tyB ¥+ b 51408 DL [ Ficb R FOFO p Y BIORIFebdnit@Kabig & F YpoYrxaHdgb tank b B oviE8r we b 8 K
b F cuytbdm® mDUDFDEBFTT Y h AFTE/IBBNT [Dp B UARAUOF/Ipttp ¢ IOF 20122008 CHESTWBFip QF & OMERIOAY 8 w3 p tFpbttgrs

. Wt AUCKBEy N FORT HOF £ B TRHG/ICHBITL (Flg TIGE Jp 1O HDF /1 IOF 4 i ¢ Ci THORY thpsH@c Xceb T @ B HP00000) ¢ IOF p b WH0C000
WT b FOIb UDRKDR T T I8 fBiBHYRMM WYY byth RFTSOPR [bper a8 FLUID w b Ftp®F @ fRMOF wlib f Fu 10§ D9 FRaxet®lealthcare
UA QT 3 BuyrOMEBIABE) t10FVEPORK ) HHROIT METE HAROEITHHGRD F b F by oo $H Ui e @ B BH000 ¢ tOF p 5 WAO000:2014 ¢ TTRIPS
€F N ByWOE ML RO @ B ROF /bAUO fEUCHOR B fQRVIGARSGRC IOF ¢ x TP F | B bW rOF FceTy B ¢- Baxerfedlthcares sp Y BHOFOF bh
pFcOpF WAKNF 3 wprMiLpFr 0B m & WE Wy B FQFD HINDTMIBFR IOF CSL g Bc ¢ CB tORWS §1 FADC X201 4 T bIEO14) E Trp3(2013
WwT @ 1E B FOAMOR wp 1 § BRBLIOFE]F vtBFE 0T ZTHITFpMe U F ¢ TRLUIDTRIPSY B FoShF FRIOFElb 1k [ AU HOFR | BRjoplaéma
WE b p YFLMAK o 8 B 1HF/1CHE BB FOUFDATY /T @B HIOF ¢ £ q tvey ¥kivilp Fil W@ b T @ B W00 ¢ IOF p b @M4 10,000
- WT p ¢ OF My 1 newigomM Yl 1c BT HOp G Wptept@RGPKASIIOR B B 1QIG/ICHOFL F

Critical Care Medicine ny T
. wamY c B/ TWokérsKiDWer Health, Incwbp | M wt p c FOROIAWE p K & FOF MM M W TOA B 1 MU ¢

www.ccmjournal.org



ESICM WY Kk ¢ HYGFbAJErH B DRAEARTOH YOGbAGFBI® o My Fo Y T XS ¢ 2 WOF Gofew & C F Ik WK Med Bl B (Gl J6HOF b x
Wx t MO Kk (o T puy THFPr M)LE SMAFC by B FORMIOR My M) I HOF 1 o T Wi & Iy Bl H H NeMbTSHRGbHRHBFERF B K9 9182 BiFF b B tOp
Wt Nie T O & b 1T I &b w B FQRYIPOFHICHON D BIBAGR, Wr 8 A/110Fq £ 1T HRWTHHGBR MKpYT> &nBHOMm HaF aKeb T IDp BDF {(GRAME

c YT Xug T T X Mo LR < .

W fulr g T OINGF B A @IOBLIOFD K with: £ v A Fictosoer 0 < TIAITE A MR SEDTEERE SRR b
WT F KD KORET OENDHE KB Dp BOECsM) R0DEWD M IRBADFI® C FRKDE TS e DALY RS

Cheetahg &5 T MBTWEYIEM Y Ko 9 FETFHOHR LB H] K51 W) ytop c toF & T PHIOWHE Y ExpBbwT HEbWY TWiryHevbY Ttb

_F UV Ub o ETEF@RE K (KNIBOMa F b b 15 B RABRMEIBSTpT) b B . WHICImM v b
AF HODOAG WmWit xAMKIET DFOBYTHAG (SE® ROA)X spep F M A IOFA B T b MIOF T W dy(BEH kOB B T B 108 X ThEIp WiE T F bx b T
FreseniusaCSIBehringae 2 ¢ B0 B lYUIEHp p v xp BHBp p F | b BF p pUKF &« X B Op WORp f iy W B Bp A K guwr M FH fOFbm b 1O
WT F K3 dOHET KB TUPASHE B tORrs SHHOFb IESICMc P p T T [Kébp wtOb e CIfF Y HEWORGFER 1aVK b Baym FHOpAMELT 3 b
WT F KppAGFM b b ip = ROBGORB e YBb ¢ yB B HTHHWER wt p ¢ IOF (I HOficRs © FEI_‘ﬁ YR8l KB T KW B prHID MNP LAHD IR Biff BT T

b F Hab/R1 & 8 B HIAACNO pud m Allperdbk i x p b RANEN WX p ¢ OF  CritCare) . 1Y % p BoFpRABIBFRARYT $Ha FacTD M Bp OFOF
aT %FN‘BB”’W QWT bTWHTF %R@"EECM/SCCPGV ME:N ’? (2017,4548&552 Med

WT & fbhp I F gomkY | Yy FFHE BiitT. | b W pufT cRHYBKGERFERFH B .

WC by B#@OF MupTTeHY A Uk RO b |[SHMSCCMoore wy h HAVBET % M F /1 bq F I-bmdgﬁ}()akbug(ﬁﬂ-@m b B HOPAKR L A KFT ¢ Folty }:;Bﬂl'ﬁ:l'OF
Deltex Medical 4 Bb T MB BEAF . TPHATS wT b TuprepLhEHH® ¥ IOF A F HOET R Withe@T we b WiDF
WC b B fORJTHBETD FAY ecaiF YE FDIp FM KTMSDM Biotesm Bayem . _ _ _ _ _ .

a F d1FOB FoKc 3 A oM bxe S EDRENSS 0 7 P hBabih Wil b g B 805 IOF 3

DSMBSt p Fct Ty hseOR Mre SHHOFD 3 & @ KnhEpHoFE0 b U pHed> b We p U
Rocle m EarronLabsd F p ® BerrimgPharmaceuticald3ln & n ba g by OF o

(Wp F ) KWIaki Kasei Pharma America 4 Bb T M B H DB_Benentec P TWIF 4 KYDRUF W ¢ IOF Y K I]E:Fy THOMOVKKE F b X W F
o bare O BT 4 F HmmMm C @ fOF B LFALHKKA T A%HY hpToDate wB b HHOFMIEBFL) o m puWIFi@FHY b HBEBE swye A b X B
ATS/ESICM/SCCHIp Fo 3 BIuTHBAD h EHulFF/ st TOY K1 k_BioAegis A BA T T BISATFD NV e MsHOF K T, IOF) ¥ Jbe B I B b %

WY S & GO Iy B By FoBIHDF (OB b Ty Mg SKB0BKT pARELEFR 100 WHA 319 W TA3R) > | WF MHAGE T |2 ¥t IOp MBOF > | 4 F

FEP) WC b puet (O #GFKFo AR B TQIG/ICKIRBORF H X Taxor WpufT cROPK b OF .
ESCMIDy B Ry 1 & e M b actes &t % 1 TBD) Ut pwgighkpRore v M B.B6M) 4 f TICAGWIAMD X b)gr 3 @ HerlOR Y

WT MG BORY B HOFTEY T b % IOWMUIOR BIGB)Sa pdGFB®m sowm b 110 WT Owy b WIS M/ B oMYA A1 v ¥ $OBF ¢ IOF
AF B e QT DI FF B e ¥ T bor FHGERD B(SIFAB A F bowmip Bk BOM L K ¢ T IOR e SIWHIB FQFHB @ 0% aF
b F c KEHE M 2uATyBAUe &1 RFOPWr b TwHOp & itlHRAy € REOF | b m . Obe/ICHpRY BC T
c IOF @M TP [F SREGHT Kvaustb bokis 3054 B psibe Mo 7 35 b % B, g
: 5 WB b WoOF FvTui FRrbe THOR 02ph@OF KT BACTF TURG X T
ASAn (Wp FEPAFFSQCCAWD Fuet KB TRIGFHUATLD TupT B/1Le Fiv DK C| ‘
D T b ABIORUBILIGN PIIOMYSEALD M wm Bu B> FHBIFK @t sitloF b C B C/HON BBWT b fOIp g udBKEDp o M OEVMHUORK F b :
ATSO paG T T @B V.1 HADA wT MWK G BigpreieRRIF v A BUD YK T 8 1 8 FRevbyk KMY IR &' T o TS L
¢ B B Hoprr P1% N E DR ¥i 0 2 th ¥ IOY HbFIFQ T e FHRROFES Gl WT b FQ boF WP REFT 0 g HEYF SFHOM )T W THEOFKF grH LB
- QOF tbB IOFQ b £ /DMKESFD mi@Fd F T Y8 bb/TBEEGK 51 upFs) BOC bi B
SS¢a F TRy U BHAGRE FODELTFF W B #0F 1O FOID o uD HWeO whHp FERK ELAQEK TpSBYOETHD b ¥ BbYE B M KwT pF | p U

TNnTHy™MYHOF b IOF
N wrn T mBTermb S WTp KB G MR bT KT 5
http://www.survivingsepsis.org/AbouSSC/Pages/Leadership.aspx
(SSEa F HoeurFy U 80F (O FOIp o U GBRIK v T B WT T N KB

] ¢ Y.THO | GEEYBIOWD XY w1 pOrbl FESRORYSHEI® HOR BB 0B S Raak pXEDMYT
(SS¢a F HoeurFr UJ HHQF 10 FOIb o UpiBii@Em B ¥ BY

(0 m g1 #Ob v BlR X A o & KDRTIQFD T (B T4OF Ba @ TukenthTxrY's dr YT p N1

e ot 1 DAt BROp BT B b BRI BT 1 b oui® & p bRty T b FCl bor UDFMORRAF FtB X T
"G 7 ® k5
D e e e © T Y DuFWp ASRFAHD 4 £ B BUBA F bumug ol 1
andrewrhodes@nhs.nay A T-.Jziglups @ﬁmér zﬂ&am g:m\ml-bc 410 / FNTD BEI'OEH‘ Ay B 'ﬂ'q) F.Et' }bb@]: m O@F Y K g F
' ¢ T Y ThbMybrlF BoiIkM AUKEF 1ay T kg HpkHERFD 1 1O
—————————————————————————— W T HOpp HaevE 383 b U b TRY/T hilm® i M &) p Of tOF
5 b1 WY BfOww @ /BENEn F Hx e WF K e A KIOF
Wp fifF el F W) B 0D w 1R b D EXORaCTHR W by IOF 1 MIKAIKT 10f FABEHHHG Chr BRFRmLIKOMs. MU P & 1 X +OF /1 |
02012 W xpEOPKABBIEERE P T o 06 ORm WC E B B T Y p mORYT b FQ bpFuBFs K
ABe . WWSMEK A M FIOHE) 55 4 ayT WKAWE BT B b IOR [ g X Qg Tm p MUbTMBEHEFPKHNHDBIN HDBK ALFORBLE Kb FOF
(o B b gOfEcT HIOF A BRI Wa $Om K FeelyrrBFh R M B T B (7)2001m1991a F /110
n SFKk Mg Y MO HIEG) o tOF ¥op FOW bR aubrpe hnab
4F p B/HUWEMIQFIecEYF T f KIKTYRUAKULHERENaKD F K o F b B
9 A& b 8 POBPMKDFYNOFE 1UBKIOD FUFF FpUBBOE M U B IOF wT p Qlp F €5 dGFb
. p T EAHREEY A F oo K Ul She@r KOl g uldiesss O hp FOIp ¢ uidBKOR
4 T bigINMOF A IGFRRT BT E K BBy C HKIGBHIOF Hu Fa K8,9 wT X & pbkHuD By 1o Ly weB12 3OF FSTHO
6 C F Wpkd@b Wip IHFOH AyBEIBAF D.l5w T Msi OB K p BB KQF FcKIY pbeMuwy T KON Lp F ISP ALFF Hb#uT Fr ujl ShBHRAp B B
WO KB M FHgH W T FCB@Rn X T'RICOhyr akBEbIm)P /1 8 FOREpK @i, 2082 (8,9 M2008(11,12) ¢ F 1 b /1 £16) A0OM

3 alfp pAME EpF s www.ccmjournal.org ny 'y
. wAmYc s tWoltersKiDWer Herlth, Incwbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



JF> bpfUs

WHTERW A M Ao B TOF hiieHEF m HOFIOR LaFFNMT 1OF ¢ KBFF Y I HBF B IOF e KO s BABROFRh I8 w7 p ¢ fOF
A Xc ABTRDOEG WT p FQ por BB SHED RO16M T OM 3 . umMmp AB K
n AKX c ScsROFN K612 4 ryB pY4FeTHOEMWGIAPFYE a b’;QlZ a fFult FSIS@ORCc Fen b H OHHEIFC By HO
wdtT By YWH BOFSSEIbFp el by ® FFFIpOFP bbb F 6 BUG HxAErKI2 9 He A1Qn ey WOR T HTF [P
SCCN Wt p g tGFK AWOFBBIM B | & IDF ¥ A U b HeYF X K BEIET hHcHiev Els B tHb Tup st dafEy F
(ESICHMW C biyg B FOREXOB g vl g A FOMWNMEDLINEM YCochrane Registry . b)f Bl 1 & p 3 b HOF
wT b TIPTF AubHiEERBT T A K A TOF g HMBIRSE

wT F K p lOF (RCTyF ~ TWFmmH KB |
WC by B FORANOR nyor Ml BT EYFuE p g THRFKADYHOF] B T
a C sal@Aa ORyY i § p sOEHesFHRFOMS KW M. ESICH! dfF T v pHh

. F N by ik Y B HGRADEM p T 1 A Iy infH b HisMybr eGbAHRFOR BDF Ll
Wl [F o1tp EAPSSVEENTS K EDGOR, b T Kb BF WEK b
W T F RRTYIDW b 3 F Y T arshBGRQET B '@ w'dl) 2w(1 b m P (5 0Fbm b K
a b A F /s BrokeFevi o JAEEL X + f BKFYTah st 4 F Y Wy IOp urFSHGRADEN p T i B hWMFUTHHAM b
Wt oy tGRKAUORWDTE b &Rl 51 T b F [ BFQFIOA b a p AMX C XK@ HaBM K p F JRAMIOF 1 XA ORI > F
b 1 x T.(RSCM) WC b B [RRVEIOFD MupTWILBRCION M W1 YR eV TAHE D T TGB! Mg HOR vHUp LK HOF
wx T § BRTYR B Fpktudp AHP i sys KyBglxe 1 bb TRYH®IOR p F H(fpK B BOIORE WF S3bhXKIBF M
W A B "R Fp W Kov Bar TV FFl BNRFIGE T T T F Y ufRF T HimbHOEDHAM i pobM@Rhip F gy EFIRAIGFH C )
dF nat IR BunT FpBFXOTBUE TP (BSEm F HeeurFF N1 b t08Y M. b B HIMS @B b FOIb g UpRFHD O IpulBFC F 1 X
Yt FbrMcKBipT F Yy 2 DEFORY K 1 sWp p Mtk . (1) b M pctTHOFOp ERADEY T tasmxreY b
Wp 27T ORIHT bp F PEOEFRY p bR OB A oMb c B KIFY Y3bllp e HIOK [GpFbllp I tys B i TF A hUEPH
.GRADE F yiokt w Doy Bevi@Rys aDF T n x 8 FORUWB S F DHRFBEET B3N KRPIGFD v i A Kx
0 M bulss A b HUb WKTYIORK B K9P FEMUOK D) BJIOK F | B |
n e LA 9T P
nY p €@ | &B NARE T mptTm or
WbiUb Ep R MPe OFNIF ISR boe bRy > ML I0si@E)F EiGF Maor B B b YU ¥055r L
O FUDBHCFIRFE BTGB & hy K M Bt BBHOFRKHRHY T M /1 b HBF W HIKIIEM BWMgNt QG HoW k- EBHT by @ M © o g#OF b F
. FhYp® | ORGP IOM ¥ Bom SoveTipftwT b f | pAu¥ WO P VDB 1B > D KFUGIaS e BHORIOK CF mt
. WK wEtTET b FOIDG UPRHBRED Y p IOAMGEK v B t B OFW 2 MG CB EDEpRM Y dn i@ YrbabT tavfb(Bih I © p & KDF-
b < Rkl Ll skm BOF MHOmE F K v v o 81 K b bFa F CyI0e@Q &b o 106 | B> b KFYKIO U Y kol b O
4B .bit TP | F B B [QR/BEIOFAWD B I K m O gopor PYOT bIOB v O 0 €08 GET prufdm Yy thibm b 5
6 Ca b atEORBLIOR pitbe IO T PR THGREGFD [ A FXVIGAT I8 HHHF AW b T
. WT PSSEXPIFELD T8 THRLFG BV F Dy Sy DFar L olF IRE b &

a F dlPkb @ HygTpFlp S iy gonnHEY T W) VY Hai 6 pafgts x T 3
abwr WHMR gm0 p GHYSTFATIADFY &b M F 5\ yarrwy T pSSOM BERHTHDBR F & BorIEp © 3 Y

ob HY ¥ aux afEMNY T i KEEHKFC b UOF CPEMICR ¢ 1B TCORDFLARE?

Wt VOB WD R B yOeohmm T br K DA T BRy o o ypR i kT sibn B H RED be % 4F

OF Y& B HBKF YOI O I0FeptGB®Rba KI5 T OF K 7 B F |3 7 b BE wT Sgbiuf Bkt Al WOMFHA@FA DU T

XT puovr A BORFYMS @B b F | YOPUBFE WIEF TLD W willHaFED brifnd M ROEMPRA b o B P L B 8119F
. WK webTlpT T n X BWOEK/T Wy b3 X F Mibir p & 8Kui T YYD 3 | 1O

F K p BB & Foly weBGBRADEY T TX1mK3Adh pTHbWwT W KBA b 0P Tp MPoWs A MIERKD LYY Hwm b 1O

PICOW AR HE D Ka K13) AUR T p p Bmesyt p S W1 p Kp FOB

1 ¢ AT BCHBHUQFOF c @ FGFN Wb T W) BOIOH FFM

.(http://links.lww.com/ccm/c32p

ScyOF TbFpbHF
P 0 HOFIGHELHFSDOF @taw HoHbxly EXOFWIOF T H5 3
_F ey CT s DEK Wp 8KF b 3> TF B TTEM b B 1O
n AKp NIHTARH F 2 b b KW McnpkB Helb> g I8 vOs- B HOF
4 F boxsewsb Lo F K x B ¥ b IOFMEIBRIc FHHORC A A HoB
W YQAse PC AQF bUKaLb! i) B X B £ AR 3 AVFHBFX 1w F

489 www.ccmjournal.org Critial Care Medicine
. wAmYc B WoltersKiORer Health, tnc wbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



bt Op WF fld iy p T bXsb d9fFxFT3WOF Mk _ w4T XMIOF ¢
BPSAMED . ugpitb pTIHBGHM &fm iy Uykbeop10 LD pHhvie

wtT hydHo F . o
W HST i FALIDDY YRR BN R
e il U TR e i VBT mpt;@?T X ﬂpa@jeADE S?ﬁpﬁ”m B 1?2 pﬂ?@me 3
B Rl Re S LR AIRETIRL ) Lo aas L .M PBPS® F [pHymtb M p TGRADE B WK M B3 @

F N BABEhbUPRK F |

Wp F i IBFIF K Yy BUPFK R FUKBHSFF THIEYD: [aEs
FC FTiip I iy B O 1 YKy 0 . 5 Ibclrggll-bb}o}l(: u
38T YOG A 2 A g FUPT KHIFA #28 .~ F TB aT D MF M WRMB

b7 ORbB-LLHHGRF ) K b UMBIORPD WD Y KY st nd

WT e BrHUCRFE BTHDIP f WD B HOF TRy APk B HOFLK WYTFMBIOF apK MY uSdivdyMoBk&fnc p T p
CT dtlp 7 D ¥ aB YF vMHEYY BNMOL aGrrtpc F . 9T mbbb
WT MHeFTXEGEDHRBIGNT Bo3 [P BHIDR WphF TwF AambmMa®bsdOFT ka'YH! TwWTYF MiEbB [
MY CF hbdd HBRe N50F W YOF 2 [, RafBPEY ThHgH- HDF3p nlOw bt FB ¢cT WUFBT%D Ach alo
(wxpF 4 . 9T Mbbh Y9bmMmt

6 C pytdipHBF

C 1 m Byl bl JuuOWy poBtSp

b T WhokRFTpCGEHUOF b B i
Wp © fF bhrmdYpiKE < ¢ IMHKA b b B D BODEIEX TYH
(X1 p bbb
WT c HHHBP i (hB<ne 3 Fopk AVbey TFp TIgSieK TYd3
(aTbtp

W F MuKToBt RQFS |

WEBYT by ¥F WP ®

wyY T WY HeE B pOF sy e haOHGRF . BB TNGF T

F omBbm B)TOHA B /1 OF D F KB M A MHQ
fcThpbp XubTYy H KBk FOBI K Y HDp WDRF & A BwWHRY b

( WA Tagh Bp o .Bp/xk
- W YHHOH ¢ORp YCMOYY RO P YT AOMTO @ & DRV © &' IRMDDIEFeEE  F 2K EF MDF 9 R ¢ oH
- WY Wil Yo ¢OFpREAIY @ PAXYIDRH F BOE)Y TUJ HIgEY &

] (A WK

W Y COFD G T Y X DCKIFORM NGB @ a TCUROF MBI

_ (Vi Dtk

b Rl S Eiwisr b B) F puHHIGR TSGR X (050 FBe0s S ALty RaRofhE: b o Foure
- WRyT Y b 6

( W/l W EXeo BGHQTFEKE

QlOF B IOF UpF FhlyHF a M wxt A0 9f Kf B BICFQ HRF YibBC
ATSAXBB PTFMbT alom _ W pF | pwF nfCif Ge Y .Lpmii@ieE ) THo Mg B ieb > |
YSFts Wif pUFQFBIRE KRB WY K p YRy aOH e Fp YE TulfpkbFO wKkmete nAK MTCMbIOF WpF K®w?Ibwd
. WTpFIl pwF OpF 28 IOF uerTABXKF TcHPM pHIFPSD PXAWYT T THEAIHT 9T MH

WHOMF ¢c B apOf _ Feghdsad KGEh ™t F BT wk nﬂl@ﬁﬁﬂhf@d’cﬂﬁnﬂal[ﬂ@ﬁﬁ %W’lpﬁybh)ﬁﬂ‘
E1Qu_Avigy! B8 FRDIDBHST .c B opEis M AlQiner 853l 08 A B NBIY [ OHEE MpY batiQINELE) Y KYVer ag ndk
AB ami@s bY T, v peuFFk c T uver &) FROM et pRY b QlOF B MpFYb anThto AFb FB UM!

. 9F p p Lupreiveer e T. usvet BROFRD bV T AYartQEBTr @, X

whe> M cIOF B @3I0FaHsBD Whp FaVbh . vufTHIOMGIYS B ) Wb RIFep OB o KA BB TTHHA, Ushiien R
bmtmMm aK 4ampo> Y KBRS p@ et xT 2 _ wxt A0V HBUMY pbBTT bHhYIOF WAAbD

aifets MppY b kbUPH) B KYo HQuMis AYatsT .oets Mo b cTuff puFQIFBIRUgK BRis HTBEH pREVBTD 38 orfr

UPpFYb dfFcFHTw A4Y wrtKpYIOF o OF HOEF ORDMOOGF Y2h A TTHY < bgQF . wiOp@ie:
ObF 3BIF ombcs w538 GIHAGHEHD d F Matty/lksweyhiCCM/C32B2 ¢ AT B bh tOFC Tc BAFOH
UpFYb antpto gY psrp cchl athbYa@RMIGFH LQUGMMEAIHgREFp p B dysblOF R e 1 WF M E
UpFYb wWhFTH? aFChIObLF Y939Ab WpFpw wWA3 bboid> agB (CcHFB pTOM cCl!

3 alfp pAME EpF s www.ccmjournal.org 1 ¢on
. wAmYc s tWoltersKiDWer Herlth, Incwbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



JF> bfrus

WT b%PY, HRRAI6E T Sl b FudotssbUvep T

wY 2ug TFBHQEP H
2012P HbF 2016P HoF »
1 p M Wwm
2 PT /1
A Nyt Wh n
B AHm
C KY>
D Wt K MA
a&p 710 bYRY  pTupruwymlH
Whp 137
wT tom b FOR.  BUuynpLEP
FBXT?D _ upbUYBF bBJ/IWOF pfl1 _ i3 ntbmBF bBJ/IIOF pFf BB nyp
.AamMpTXE .AYT WpTNH
AbBTM _ aTYSAh3s nYpslO us AW .13 ntmBIOF be/IOFKF M@ ATTDbT XT A’
aliP vpIHMM Y Hpfd |UpYEK TDBHEP MK MCEUHEbIHSY)  pFT BB ST p [ pUFYRRRTMUHVHENIHEHER
. WAGCFEF TIOF ™ wtrFc WFXK ambb Y o
9FpFpl MfFa3abF ndK pFpTI
.anbeTYYhm
PFpAuF aB pT7TXb wWbpfr®pmmh WM ¢T FfB3 _ PLUFMBIOF whF T BIO
. XAFxXBIOF aoT1T3 d9f BF T HOF g _FpY dFp

pMfFl bIOF agB PfrFDb ppl LWF XK

.bNYIF3 ab |

Whob ¥BY pF BB Mp T
. MbYoRpBIHG b £

. WT puhoF Bk

. F BN AR O p( fbIOFYBh 6 K

_ b U0 HABMNT HbTK

. 0T @ YABKmB HAFK

_ CBERBGRADB TpFoB® Y Tl k 6

" n pir svTAlpHaH Hany by kg 1, IOFOBRADE
(15 a4 mp 9 B MmiB

a b~ wWwN R

c IO F1. K Wk

Kym Q A F WAFULT X | b (X EyFOFMe UEE Al
TupTrp FBFETHORK MY REERF /1O b ] MOESHEM X
.(BPS

O F bBpkaulF FaxpHBPFT JB-HEDL © 2 F poaKHbm. K
3b MYIp T QCMM'G;H@WLLM%KH BBOMAEL Y

(WYY W BT WWhwiiBmibK F H
Wpo B o PFFULRIBT P ¥ i 1 THIDESTE IV RK. K @
FMibW F o TOR®E B K BIFONM)M Mgmmﬁgfﬁ)mcﬁpl@F
(BPIWhHpob BRBYS 3

ac
by

4F p Ty H OBTTRT ﬂg:hxm}@ﬁ%;b‘ﬁT Ayt c bIB
ATt B3 BEHMIFY A YHOR B B)p T why 8 OFOM T

491 www.ccmjournal.org
. wAmYcsB

WoltetsKioFer Healta, tTnc wbp | M

ubhmp HFp Tgﬂ@@?\é@pm@mgﬂﬂm@mw Tpl |
. p T Tvdy FO¥F y Wp/IOFg TRERATHRGE FOM(LT MY B

b T_P SHUNOR T 15 Habp4FT bifl R X T HKPBKK ©
QY RM 3> Inhpap ¥T bT XTCAYHWQHHW®E p IHRHOK
(BPSb Y Twifp J B B IOF
WT G FHBCPUIFTHH(E AOFChF: pralFRIFIOM O Iy Yok ©
b1 HpIOEY T U b B F ik BOF F U530 TYHIRe b 1O
(WY Y> xB
c X228 BBun pPhln bmpf&m«m@%%ymﬁ(w
WT bbb CG Fpuin MIeF hucr birugs AR FnHYBp@ROF
] (WA Bl wir m L
p MAE Y p 8 PO b dmiaRB R B R 1B\ Hp YKk @
WY 1wt Wtav B FT I BhadEHu O w 1 Mﬁup B A5 O h H B
(WYY b xidom t

p F p YihNipspbYp X YpEHQRECIOmIFRIOR@ Y A & p O F
WE TIBheE B LlWT wp AN R KL 8 DR Fr) Prbd
MY JckdF FecY TWORvp AYpRveHbE( B p AAGFhKquIF Fap HBBF

9 F b A KEMYY 1O HOR F bUHobrath@BFXK F Y MM K/ ™
Pp/rp MHBFwWDb MbAd(SEEBIEhF Lk pFOIp F UDFRYISE) F T K
B FPEM KOEGDY P b nitar vgs BOBIHIFGFAK > 5 B

_%>I‘,’F-+I8I’__|I-b(116 a Lpt pRiversbBlg sp M| kB IOF b M K 2 1O

Critial Care Medicine
wt pc IOBOIWE p K & IOF My M W FOA B 1 MU ¢



pbT AMPDIOKE ¥ h'1OPFF b £ suK'M miF e nyin Bl b FOF F p | &Vs 11HOW g HOTRSTRXRY 1P LL F s BOFHLE B

n AKN AEVe) p Cbp b OR MIOEHBLU GYRp Cbp B IOF (25 22 WT BT BF X
2L ™F THMAGK F Yp KR Jd ¥ WRRME S pw M8 OFg bR B.xw 13h K wWBEPA N YMGE A HeriOoF A Pl Y IOF

p o YIF K tark29 17) WY tUp FCFBUBE WT bR xF A wp CF a PAOR Y geg T bwasBH@F cFIOFK B Byp wB C
b F@wg Y 3iF B e b Fast@BF. buar SBpvp b 10B B b b B tFc DA DHeniOF A pI VAOFbL B [C1K M sFHBED b M KBk b HC

SpbchupfF nhbOkY I@Evrbﬁ(’a F M@)“/,qvl:bsﬁw@BYv . € X FATIQ/MIHBRA b 12F |5 8r JPhRE@M® tiTHOb1 NPhcHBFF
P X By bbh) e UUFT Y Sle O Oilen Y p 61@E Y b 750 66 m T p Y WK B oSipR2s) C b pupTHRBI@ T b
Vo p Cbp b OB M TOFR/FHHLFHE fMPAE #KNE €8 550G YAS B F4/7 B BU A Bl FOW AnpHRc® & E5m

B pékp XUBFBTpMIKB ™Mp B #OP BUKT b /wis MEAHBR K K w1 x HF b b EDFOROMIRERDE H #Oxdy / W HO6LYA L p b
bvmbmb Mg S F 8 ¥ Op WEwWT A 10K M s1tTB2OF wyK mip Wys AKDHN BWEOFA N Y mT t HibinfdEVD b v
AT T CmPbouad fytbr aylORUp opily BT HiMbA dF w1 poFpclyd Fitktp FOLAITF IOR TKIT ia X5 F p & prlaFs 3

W Y TXOHNFTZBHATT T V@O ov BB &/1p ATIIEEN T 7 BT X T Al BAMFF YK 5 W gQRE 71@pYMRBH0pKY EbprHE@R) C bp B HOF
F ki ST KU 5 5B KOEF FRvm IOF BrMY p sytOM Byt BOF /1B, X 3 8531 pATLX T WprXFD & € b scKA Tonmk F A D

OF & Iyt BT icp M Y Ip I FORURAF OBRA C3IBM X 5 | ViYpGFRde Ig g Fomk F ATDP F p o b BB put KO

¢ 108 I 1 @B om WIQTFE C 1 o T @ 4l FOIOF m YAOF (, 1 415pxea how Y ABEHE) 5.95HHECRD0 3.9) 4.8 4 enc D A Y O
. 9F &b MbYbl yT XU e 19b 3018 BY pb 3 TF avFRdQF b -F.)I'q'ﬁ o T T UESBUHF K €T b RO RGHE i YOF [ M IC
- FOEIVKpUBTST A D UEB € BTN IORIK 4 7 1 by 10 [K HOFL B WRRsh 28) C b pusTIQEFE P (X1 b
. F gyl b rOKE o Na O 3 poT¥stgvis m FE e oe OF 1 4 5 pR fOrbkQF war HeW aRtirHQRg K o XK BF IOF
b'T we=tioR A iar © g1 19K @ WTOb WMDY DF T Ly pdAlfewk r ATDY tam o ¥ Wp DB BRI F p K
A % o3 ¢ FATBIOR CPICRKK BDE M FOMFTIK D DW KM 5 A B 1Py £ s pomigTs wR#I DI KR 8% B4 X 38 65

¢ Wr b whbHEGDLIE 6 | T oct DIBRFADD BF 0 P X8Bw oy Alfemc £ A DX T thor bpIO g K D sCpRAE UOF
WHp M BARKIDE C 61 STHOFE fHFORH MIpkdl b B5TBRORS 10 - o 4 7 k99) w1 Fag TENMF XEHIKIGRE @5 b D K 38 €

Mo F ¢ RYT | B BETEDD ¢ Fat@ v p.R1v 20) 9 FUYK M BCtTBEOR) W 28 p KCKF T v pOB & T Pbb > F

PLUROM'S%EJ“;@%;?OF W & "B%‘b *QRSEPF;IQFCESSF BVrO0 M Y Y Y 5PFED MORURK M ECTTEBECIMW N1 Y B B |8 #OE F
4K e 3 o mighT BF i D FUYK M BctTe%DEM w1 Y B B b $ORWK M sctTEURE

d 5 B BIGGATBOF C BFWTWW.MJTBQW)EOFF )@%g@sm pOAITeMk FATPY F b 1 B TapY Y sP#epl@AL F

¥ . M BATYBOIDE Sk FOB F) 1 A WA FOH T BpthoKFF Al RO G
B3 1B S Opts AT b ssomonr Yay b c0iOF® /A PABR) 1848 Gk 1A p X D HSpIaR 10 Y I
1 b@ hUFFUbT B HOFFOR p Tabt BBHERT Ko Ya® & MKy torC X F RO ROk RRY w1 MYV HOFD bR D> @ p T b C F
173 la MO WS O OB b P)/Ker p &) A IDTUROPBGRF W B P BHOF 138 1 AKT oW TYp @' @ity b il AKA B ™ IOF
4F p THWBWEWD F gt pEFKEDIOBF T It By F/° 8 K pHSIITMIOPp @ FT K K/ MORTiE A8 W F b x Wi
cis Wp 79 RFs FOE OB T A® DHEY T WHHeRp s 1601 phAlfenk FATPR F b p B  KDE > px F fBRY T
WF 2ibidhp XEsbo T g T M HAFT /T BB T S A 1K A 10 M HIFBA Divb )b ¥R 5 3 875, s X & €5
(22) a WOFbb BF KB pY F p Lfhtipd Mdiks.ww.com/CCM/C3254 ¢ AT @ bl fOF
A YTC b p b OR M YABFD 5 b ¥obhTBe B basOR O Ay, rMTO @ & HEIRp B HAtO(W /1 TyFbEbF W 9 1p [ {OIOF
wt Oy BA e OB PR YRRFb CF @Ry BAs K mb b LDYF ABGFR®5 1 p IMAP) c ATemk F AP Fp nb Bt
CNTIFAMEY Cbeh OB MIQRFb B b X KDIOF 3 b > M@ KFHEPMIE MKWAIhh 8 EIY K g &g MY vd X 1O
W3 Toxrt@iEhY K L. Wb mpe BEHI € €2 8) c 3hx X288 npMARC ATemkF ADPXP F b p iy iEmititbm b
w F @ Hpld Fvr Xiee il 108X M 0K > wF ¢ FHscTapFr U 8 i TAKHC b ORn AKA B HOF ASIYHRFT bupppHhe 3
wWHOMGFTE B FYQquB iBcr D g KK ®a T wH s g or Hp P Mp EWHD b BP b n H-itatOBY 5Ky ppeW HOp ¥ TOY
nY p HIDR®X B WY Hupdpbi e Wh P e b 10 . W SHIBIOR
. WY ¥ WKEPFB € GUP O FURHOp TR M D T 4 b MIOmA W31 ¢ T T K 0Pl [RH®IE a bHOEE F bpb/kT
WT P FURrHOEYTFs A ™MObL b B WFOPT 1Op TiMeFY b b ¢ € FhvshaBO ek B B Ytk X B OB F e BBF pF T C |
WY PHIFY Y F ATWB@F F ok m YUY yaefdR p G p AL B B 30 HBOBEW FcXQp BiF THOMHXiEt W/ EE-
WA BE YCPEDHBBORR [ Yot F o T Ry HOBHMORBHAF WhTHEDBOOMbER Ha KR K HRp p ZbH IOFIOF
ANKTaRbHD BEPR FKX b AtF4p T b T VT BT K TPYRRbhoe B © F b b HpEN:.(32) Y MehYA Bl B b
WB b MWDF b P [AHYERHARTEFC FUR IOF Y5 TopyBhs b0 tOFLprs ¢ T T K MO WOvy WBs Y [bD B HITl B FurTWiebm B
10.61 w'bKbF W72 (95 p F pubreTp b Y mi x F b x®4B WY B Wr MDEFEebS 6 F Ll KGOFNOEHRR) 3 OROF 2
:(0.95 0.83 wWbXbF %91 (95 p F bWy B Py & KD WT X BPANBR B e HIFA KT i HasrBDFak wig(kips 2
ceBOdmBERr @b BAYLLH PAFMQY Y X b x k0p MK F bm 7 T MBFIOFk wiccWr B fa B K pook [ ¢ M3 33)
QJ'FJFqgcb? Mhitp://links.lww.com/CCMIC324 (24 ,3¢c AT B bh %b5_0.67c 2 ¥AKPRGFb I B ERM@BHS /1 wgidrdF b b bi HOF
bCF R EKYOREREa F by hPFFb EWERIET B ¢ ¢ Tp Y BKT UG kery Y Y b 8084 0.53 wbrbF T
WY AYIFeFREFPHOF X X B O o MRWC typ EHORIOmM b HoF ®5_Er1.51- pAHyYE by B )P & F H P POF
wT L AGAtwfFe T aOhp Fa AMQFBPeBLISEHE b > b B64Y. @R bl T SDYHMI@RY Y wed.62 n 18®B5- w4 X
c K Y amiis Lidr p ¢ HUFEKEE N Aa b HYY o

3 alfp pAME EpF s www.ccmjournal.org n dH
. wAmYc s tWoltersKiDWer Herlth, Incwbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



JF> bpfUs

WT F K pii@F Bp HP HUHGE € 0T HfF [pHKEke B @ 0B 5 ¢ AT@eblyov b ¢ & iy Fhdb 60Fw @ H B B IOF
(39 38) Vo U T N K OFherF W b 6 Kb F b /18 HOF .(http://links.lww.com/CCM/C326

FpoMmg b hokRu FHBO JT31.GIOF

~

AT T BHF CJKFpT%y lwts BEkFOmY lo E@,Efm KO FIbm.k wB %rsmg;b%mﬂﬁh’lm@%ﬁ Hoc & BDFC FbvFork. K @
Kp BpQfen ¥ p s il thBIFHt@FYQIF b HELPHKY AT MXOPp B BF 3 Mp b YBLEIFHEDAIPLIEEMF B 3
(BPS WY bors AQFmader Y p BRGFavtOF n PH MBMRTFFBLE Xy e priaF baxy G Bbw

) ‘ (BPSAF M b B £ RPFT gpHYind @ K

uieB K 10 b C F tpA Jbrp i xEUpt@ Fbevbet A & B 10 F 3

BiEbA F b EipFYTecebz @ ¥ T JhHKavie A KRAO0) A B Lm FKT b KivuleaC wpsTHOAVppFHTES YO b [l ¢ bi B

AMT DY K IQFObeg m A3Fbbw ey p_ B B)AA Y IOF b B (WT CbRwyTk §eF pMHORF C B

c HFf oIl 9By T ¥AUFen@FRAN®GHM p o MTI§F Ha Y

bMbMN™E RDHKH ¢ BFRRBRYILHT 1H K MK ¥ X M ls WAYbK A FE XES p bl o F €8 A0B 51/ A &5 O F

b T NUFpbeHB Frye!Tr ol & 1RMORaTH WkOF b sEly To & KGR KOFpMRDGrBf, MEbe (B0 49) a C ©i B 3 Moo Birms OMyKMp + OF

WT b p &5 HIOHABLIGEET F Y(4lF (P8 b HE BE Fc b n P XAF FHOFMP B ¥ sokXB B IWF WA HR X b T

Ao X b BYT b TWRINPSICIE meFRF b fOlp ¢ t3fBMpRaM M3 B JOF 3 B EAKp @Rt B YrCeigp F @8 tOftp Wb T C

p T ¢ Wb v HAPK EOp HF | Wiy BHELPT pwWis iy T O bi JPOFPHsLY B Ih BYTFeR@Fh BAOFRF @B HK p B A 10
(42 LWim 5 B IOFb Hoe oD AN ILIIDMAR p IhARFRI™ F I Mp BY B DK

A F @K P OHHIE b EphFicAHPFD nHBF WT RECHYP B Mp bYBIEPFERIFK Y b X.8%F T MAKC IC

a NN YT @ ey P efEsBWp F o mFem v npt 2K WB NbFUBNBS! LT ol MO FepGRYEKIDE 5 mIF p YK

¢ O bl IAGFs T b © b FOB BF L FOIBLK. AF B MBF B Wh it HIUFt Tk @ (.51} B/ p5kp XPETYIOf HhiY Vg K B ™

(44 43) p DERYRBB A M F HKRUF LRI BF Sk B DA b KOF B Y ARKE 63 M p fbYEuBBRY F € SHOFHba MOF

4F HE B b OB Y 38%B BF A bpw@IF fQFe T B 1 AKF H B 6RBARE 4 Fh /1KY IOKT X B.(BR ZBM

bX 8(wB)Cl¢ "r Havely tOFy KEWBIT &/ px® 20) Wh T b K amb ¥ T MBS 54 w/ic i sips G tHp BE Wp b ¢ OF

A c #46) Wp FapruFRe phaGhat@FRh »apFyTsce Hupr Fpd c wx CEFmMHmp b YBLEFREHRL) F € BHOFHC A O p OF

N 8 F @b IOFOR PR IR RRSSCE: p T Ml x Y p MATEN Y p B FOFRTEO bi ¥ T SABHH BB FOR KD 3 -9 B

C XDHH6) WT ¢ WHQFK D HFfPV® T o Twr/BtlgsFoh AT Y p JuF OB v F bacwly BiHin G @ daBFT K Wk

¢ % AUWHOBTHSBRIL &Y Y T ToIEP b F IBRKORSECH DB (57 56) 1Y HJppIFMA b 3> b

WT F & Fo BOF O r BSBGRF n 16vaLl¥p c Shrs QM IO P Y @ O I3 UQF FIEB K Hoc la IR YE3HbM X

WC | UFtOPHaR FXvrbH@RY BOW e/ BUOFQ Chre THAEM HOfHSBOF WHors W T basT p FGEKHC b WEaerGF M I Mp BT

I F HEurFR U ey /1 T Fepbigh cChreTHRFM SHOLUIOROF @ FOM® M B o p pNDM KEFHOFK KB CA by HBEDFA mFT

2015¢ TYSE w tQF WU KQMIAOTbEER p F € SHOF HeHOE 1 VHEBROB T

4MDb@bagY Sdp RYGEIGBEb T bR Y b BR K 3m N AV Fa OFLUY Dws vkl baknuty G Bt 3 g@FRIOF

LU BXeF by HUIH® U B SBEBEMOK, FoBUFF IOFLE FOF A EHF Dmp A YBHOFFAUE et Bk THTMIOM P B@p T

bT @ bE AT pp EOBSTA F HMELTFF UIShHGE b HHIOP T 02N [t CILIAMD @ 0w huftyd iibe %N b s ¥

W BK WREOKF Y :98GMIB F EbD 5 BbYMspr 3 A ° Vi x B 103 ay B 1 IO w THTY B ® G i AWM OF

WP oAb (AF2 @7 0.61 wWbXbF B5_0.669bF B hHCF %?a %ﬁmﬂaﬁﬁmﬁ m?M%%W“ SE

Qb mFER SSCa € & 10X b BUBIRI/CIORXDTDLE T o T ¥ |/|T AE WT BB I BKM Hop KEFF p KaurFN B BMTHQRT

218 c Y 1B 29,470Cc HOfJsctTob WrbTh M@ p F2004 wF b VF ! Hs bar KQBF 1 o FMB K
a F K 0phFTb BT v K THRdCFWiikn oChyBTH@RR BOF b HB q?lf ngf@%w b o @mm?upﬁﬁpbrfmpﬁ%u?i %T 9
bF XHBEMFT Y & BREAFMUE C BB 121) PHXM v oon 7 X TC SYREY: p 8 IOBAFFFHER) < F I Mp BT
p MJ/Blb b HAY y%ﬁ»(@t;'ﬂimﬁﬂ;_ﬂj@ IB@ OF > XFAK L, FFI A M b I@mpp/w M o™ pmm T MVM'IBFO(I)
ugtt (SSEA F DMEATFR WBETHF 7Y 0 b @EWEL F | 1y b b IOW 8 S5 Wk b S BHKp NYF ¥ F C o
XD F KB & D /D% & My fHFBW IBK DS XF 3 1 @ j02 M p b YBHIFIFD T OO 3 WHIKp Fa3HhTK F
n AKT p AEEm ANV DR & O (& FKYWp @ pEIOF] . Np P EF DK
A TXRKp MY@FT v W TG D EEE B © B 0B 1,794 pY bRUMOF@E T C Fym SIEMENYT b K st & 3

W HAEH W T xup EbprPB-4 F R HTIER F B BN (59) o F baknwy 3R Bnl YBQ‘CDH:FOE B Tqafr’awppfwrss
wAeCe EBF XprkyH bcHE{OH p OFOF %036 oY n A o4 LEWFEVb uj p M;H)bl]@FFI/Cert hbeT
[(48) 9 F K& TOFNM F KF UFper BSC A F Bhwe@ntf /1 b 0T 6 F b KFTHnMGy A © f B i RFBRabEFO BT He
(BP$ bY Twhp pBesUfbeD@F T F dysr K2 NHOFF A b p FIG Bl UKo T Choi® FEBMHEPRY K51M60) Wp F p ¢ 1O
b ¢ HOF b9%0F BfA B8 F p o cTHGFT B W 1hF 9 b (62v61) 0 p WY pPH pFoEp HOF

493 www.ccmjournal.org Critial Care Medicine
wiAmMYcBe WaletskKifer Healta, tncwbp | m wt p c OROIWE p K X IOF m¥ X 2 W +OA B MU ¢



AF M bp mMBBHR HAKHPWC F OFeMPHN WM T 3
Wpwt Kimafp A o b MOHakty B bw¥ gOF OF b G F @y EbprHAFGRIN ARG /THHAOF Cwit HE&Fp W BOF
MY TabrorpdAGeen Bx T MESFAGE F N ok fFHEC F U B KNIHOM b mitbdibedn HUJh ok T HO [l igHskid pe 3y T HOF X |
b M Hbg ORWTTKEvBLERD A K A BopMBH ¢ TILUF &k B WT SHEF/DIPRD W WE pdis I FFICKT @ ontfp T ar Bith
N p FnG@pT f )Ypup FABKES D AlYp @ iy puElem B A K nAKT T ba T @ pisIPeoOGHTOF 2 M B pbIDF K
a potpRB @ K > £ BUP K ELTEREAE(IRKE QUTBTHRAKIF 9B HF o b B b 6 by aiyhB AFr 51 ¢ R b iy KR Ip OFOF
c AY M Y hOROAF BATF TIOf BE2HOR AR PP D I9E B IO pLKF A&\ b. ZPrpFMEF W AgX rilpvr IV EF 1 b BF p
bvmib@[OR® MF Db BRFHUEH € hWBHPWEIF T 7 Wh F WB MPRFETANE Kb p BWOFAFIUy 8B HRFRME hHOFC
AX F cHWF T pdEIBECHL bAKep Flhovly & PFCTF TKam HOF ) (88 dF ImMp bT
AYWAcasp EES 63) o MmppIiGbeiIc CFKmMIBBIOR T a1t BHHBBEIY puBTCHB BOREH bp B YOM H T
b CF /WsiBHG o pufBIRAL) T KbiugFp A L@ BD bEB pips PibM F Wi Yo¥Hb K88) 9 F p ToF "PHHOF
. o m VUOBMUBr slpxp ¢ A FXAKIGRHORDA 3 b HTwe b MoDF beuy® B FORHROFT & BOF B S8On D 4 e
A M T MEFAK N BEBRTD O Fi Byl Yept@FfOF n e HuptTisiod 6 er¢OB T Bl F B NP fbY b BIFX F b X
wK prCsHK Hoe by TOR T Pugd bokv AL me™ F Blp K 9 F b F X/ Bridt@ra FOF 3 MY B M i Bbm ) HOIKgOThiB Wh
b B ™A AKBHF CBMAFT b KPYHEIAAKh ahv  wT b FoAKm 2 /HHOE KM KUME E T pcsHF IMp BT
AT A MAGE D6 G Bpr/Tear HeHrbHMtbM tHOM ¢ Tp A F 1 T ABEATC w OhMOHERY N P A RHIFWT b HY M IO
WIAMANDE OB BOE B YhFhp F Tiuk DF Y i@ BH GF IMb b YBHUPDPET F p TWwKVHSBIBEHOR oM N B3
A IO Fbio N p B D U I M A'D & HBHIOFh MIGETDA ¢ i xpefChoxaF mmT o NFYaHBAOH & B |63 BH YhHr b
Np F GaviiOB T Kimay, B p ABXYEGHE p pPirhvep BEYT 1O a pOFGEKM He I p Tupt YOIABRDwW @ b p YOF M Y
(70066)c Crbl G o TUp PA yp WPV c P HOF b ¥ KA Bl ®m Bl B g OFK gicbM B F m B 1O
nAKp w4 ORY € #H10b T HhFmWd 1 pBi30Fp KB IOF Y9F 2 MY b B, YO OrbHeVRHp M My XFaf i B FOKF 2 Mp bT
a RUKOM W T4QF IOpG@FE LBIX WP B ¥2b M pJMGF b AT FreYhe. B F g8 wHpom Hof TORCHBRT F Yurr T2r C p
Wl b gy bRl EOXW vmuy T© 80D SIBIGEHWE FYTiidiiib W/ Ve bx ba T Y pievr F Bl ¥ X fOf B36F m b HOI
P IOK pXCBIOK Houv Wp K p B p ibXTBHbM BUPFT F Y © PMUP T ID
ot pruEKF bw T Fp P GIRETAM KUMBEK71) yT HF T YUMEMTF 8 Bb marTHIHE Fhp pbr B a8 OB HQF Bims T
Vst 3 U by fow 81 BOFON 196 P IHRIBEWESFHM e b Bk ne €A D@ BN B YRFHF Mdb p &8 BUGEFEV B T B
w A TPFL{FHSH® 1§ 407 o) B Ml b B iogdor KO #1b p P
- 4F b @ ¥er BBRHOVMA T p FRAGH U EGIOWNHPFTD /1 T
d F % MH_D Fb)@ﬂaHHBDF‘ n MY M.bEEMEATX B BESF N AashHhMp UYhrBamp b
. BB WA M by s00MIKE b HAHFH ToVB OB b KB Y HB K
Np Wb pbvoufp I Mp fb YCELIIRDA H DBV KK © ¢ 1 b A OFEDH KPR KE F 3 Mpr Boss oI i i B
WB b i OFMLHED ey @ T YcOTRvp /0B BDE 8l Bl M AW R PV T bacm bbb F HF 1 ME b B YOF
F brArEK 3 Auktbp, b WO Tovr i Myt s Tl by X F bk W Qup pUC HOR Sbr b s BB BF 3 M i) o U BIHOENILF
(BT bIOF ¢ OFp p 3y G p W@ B T B D pVRMEb bt AKBESEF 1 CF AK
pT DktFr YWXREbviobr TFb [ Mch GE Fat w1 HEHF FEIRM@s 1 T p B b HO
9F b FWVTBpWEDFRTOF K AWWBBIOYAKE P F 1 b pvRiBw O KK V5 A & BuOFvIblld W K b > B
OT b by T e bkt B IGF et W wB WYEIHE bT B IOF | Wy UGV RS 1 HOW T ToK FFHEEE THFFOFT ulth
EF WASHORAELEs Chire JOFP Foly B JOE R p b UB 2 1 b F o o FOR B /1. YOECBMF K wn HEWF [OF f 08 T
FERREU b [H1F Fog Y plBHOMI KU MBUKS7) WF B m d0F wB b WIDF bawP FRHYEOIEROF Wp b XUWT B ug TLEFD
(76) Wp m I BDF B M F W KEFFUX evrF ARGERRK R ®F M Wb F B HFBTIEIMO0B pMFrHORTD BUDF X F b X
aTCpibe 7 BEESRD) F Y DR BAMY F oy OB BF bwova F ba bEET URFF ¥om HIUT ¢ w EINDSH DB Y T M OM )
bmviim Om KW UG BsGE) HOF bXAWFdEI06F 4 s(n T MckdF FRaOkXKvpn Y 30 Mbie o KoFs MIBKBFRR Hom HOF
WhCrF GHE c B IOH GuTYp wurylOFF YR BBk 0 ¢ b (91 90) 9 F 2 MFBY B BY T HOM LKFIAT SHHBFIGFK tukF
0 M) FaF- I8 B Bir FH Fp¥oidR pIFrtOFm b o Y @ HIDIIOF  a § b tpw T HBIEH b p Y @by BeFhaMilidaM UM bl K
¢ Tyx tebptd L WT FMEDF & dalkd b teAGFT p IOFA M B'b MTapr BRAYTHE b Hhwy sBY gty kB BAOE D K
37) WT tupsap IS fp FoEDIDF 3 Fa HoeH HRFLP FRMBED IOROF b m A B HOEUD T RapFYismdpsr 3 FF @ ¥B & T T IF
WY Y b jx & FoBEL T Sice AGFD R dlAIKSE 79 74 c CF KnBg [OEQp F WAHRNE b Y /HIOFRE p B T
ol WM& p aupFrFavba®s 4 B Y b Iy H# 10F ¥ buiho . F AQ oW A kb poHED & R T phas AB130FD M
F CROB \aABROHM RS A D brUsS: X DI 3av nr C i p 18P BB HOHH HO4 92 wT Nmpmnmmm:p
Nk AKIFFHF D mp b YBVAFB! U@ FOR WIS b tOF F AR Yui T J1 b TKppl BIEDP T LiF Nk HOF 1 Y 1130 b
adlp WY PABEPABE 82) K PHEEK p BUOFB WA F | x tOFC Tt C F K m kB OB X I FASERTF 2 K BBY B 30F b
a @ B b kYD M EER biBERy T SFCNFOR TEPTH w - W B ol b
ws p HMOF/MOFT B yn_-)m\ﬂﬂr(@ nyY Taplm$ T F bX WF ™
NG p T F GBI G B ELHHOR XSH IO wT X § b x WiF b B BosX vl c o PIRBRE B T (O HIEHBNBK 3R
O LT DALy T T MBOMF 05 1 by 38 NG IO F p T NMb &4YT X BB KEBDF by BIFABKERYMOB BIA M BT B KC
cPTEBPBAMbYETSb oK Wt HapuydEsc b WT p Wh RIBHEIMEGC t K & ©OBIg RATHET ANb O
(4 T LBmbp@F (WA B Hlbbnytr wiiLihbg He byt B MY TIPHBRY OF M

3 alfp pAME EpF s www.ccmjournal.org n dn
wamYc e tTWaoltetsKiDWer Health, Incwbp | v wt p ¢ OROIWE p K X IOF m¥ X 2 W+OA B MU ¢



JF> bpfUs

n AR p NjppOFBpEp bh p AGBOIFORKT T ¥ HoB 23 U 2 s AG bk HOF m pAOBBOROKMQEF dBA o U SHMGEIOF
A hecuplc My AmT HhXDHEHH m A ®Hp K /1 IOF F MxHO6F Mx PuDy 309 by pMEROBX OB LOF

(BPSWhph BYBVTG BT XT Abw 3 MLimB OF

nFRHaWw | bibs KB mEP Qu TRAQHSF IQFBHh B tOF

bYAF pMYaCHE IMD bOBIAKNIT YAKE BF F 3 nyl bbs lOF
4 b F ug HEQWD YHDRIFBVK YCMYK K o B B0 B( EOF) I8 A FOR tOF Whp ®F BB Myt w HQRR H BolOF

. P MORT KE b IOBeRED OF W AFesp /1 10F b F ¢ RGBS BB 6 W fF fbhurt 8K biesH MF(dv
A 3 hyg sxwg BbpriAIBHMTUR YD DR w0 B § IOF b T 4 WEWIVIP 1 IOF p W KRGS ENFpa Mp K M
LLaMA KUY m(BI7K95 79) WF B m ADB/VF p p DBJp WR BT C 7 T OMW YomEN IR ® Hih B8 HoafkIORI O b v
WT tupssfnHAGE a@ HBFTpor e p B aAdfWITHe f P G'b . F Yar [PHiE Meish 0K § x B tOF
N HhEMIAVD bYSBBFIODIE R Hmb¥ T 5 K 8(99) bbb KIKEMT BI3T o ® OB ¢ FKHbBHRHD & NOF
G bl /PHRFTb R 3bF Ly cMKopes B 2B Tys ACTYHH@ P B IOF - b)FANBECCEXORI, Yi RafBRp A Y(Ip ib DEQIRBEC B IOF
cYp eiop yH RAFPBBTFIEEEF M p bY@ BOp t b KT P AP AIAGRN & WE b ™ F @ @ ¥ pOBEHIIGF
w B T K e @R YOhupT T EHEFVMUIFBFumOF K BOFBVS 10 . 0 MpHAOK P K KOy AN HOFb p B tOF
W c FKHEBOK@FLD M 1 YOR B / gybﬁwms A 10
a bR b M AU 81 KT AvNg, B E BROFH I, Ay B F C b P BFaMTKe MBS b T et CF HHpBidEr v BITOMA Kby K
MY M b Ky [ IBHGFT DY B bM ¥ K FAR ) i §IlOM b m WHKEME BLUBD b Wl H MGGy H ¥ SDEREB0 M bpIFAD 3 b |
9F b rcdbe Wh buteY Hp 2 BFB b PmMp P B IHbHRF P 3 upiFEr@ms O FOF x B /crilly A )b KDRDg e5 FHOE WL R
WK ME Yt MM UM ks 3K @ BRERFYT M p b ™SS M [BH b ¢fibn Y | tn EEERIOR HpOE WiF S M@ Fop B YO
Wi BFHUHF p B KDFi8 (B bl Jp HORD bigkeF 2 i 1EEEBF avel FOF Whpl XobW B Ha mow Wb v/ingis Ly S BLbRCS pERSB J1h B
PF | HHROIQRKPI e myG ks MEee . b)fo e /1 1OFY b CHIBIbTYC TABEIBp kavTh M b LT X ® & xHHIOE
¢ Ty /1 QuyTl SFQ¥FeR@IL SLipTHCH A T ® ¢RFY (HBOMEIED B £ /1 FORYT I M Folr YGHAN TAWGT C pivbhuys M Y BI IOFOF
a pXKb FocF 2 WA WYt T nY | BB b DEBF . WHIF B
B B BHHBRFHIOFP Yipr Hom b €O, n BTt TMEbHATFp THARBRBHEDE X tOF 2
FTpC kKRBT )Kggd_jblﬂulﬂﬂifﬁbqﬁ}f:paalﬁ) Qb FIXQUORENORY T W B b iIDFEMELAAIOC B bigKF [ X
AT Nty A Sty 3 uBFE B BOfETF huSiGhT o B iy hARESFMb © C F ¢/ ol MFRW A B T & KA KT G HUDFp F | o U
We b HHOF C uyly ECH FIQEDBRIOFoCE 9 b K B Bvary (109 99m67) Wh fya sAFLxidy & K b /1 A K
WF xpien Y p@ W CF 11GOhen syK MB iy B M b xF B [ I TOBRQFpIMORY EdfF I Fapr AL OB
MY T A B SEF @@"ﬂm@A@pgmmyp i ORUD FloF ¢ 4 B XY ba N wh ¥y b bkHuDBaw FOFKILP [AHSm OROF
9 b 6 JOF 3nw/ep KKIOF1 HoTr MoEr KR K K F p mppsto N BHE MR @t o1 EDFO, a A T JWKTF PBHOF b1 Y
A9 b b DB Y B b A/ IR KhFc sd MABFBHAD> b WT F WD IO ®HOHKEM G @B/l B ATYE-MD B tOF
F M AHTHMIBE 5 1OF T BRFEC F T MK T 9B 10 A Y (orb)FothedIfBm m x PP R EP R BIf Fra JFE WwT c HIOl
A T ST e T 1 5 0 EF AQRYIQWTTeM oI MpTie A DX ® SRS BB bx M BT b M b T biar TRK Ta P MK
. AT BT LQKBFNM:BWB‘MMBS‘QF LWHMB(E T X B MY OMBI/F AThs Ty WY B T F
AT ) FOHDEC HIFFT pkwultfien Y p @ ORI Y | e TOF W M E IO X IMEND [FUF brer p \eFHBE BB H
c Y'Y anwep eui BJb wo RupkTv mieksYigsi @ mip 1) 2 F Bx G Bl e A KaFT Pa b B 1§ &1 A fO 8 IGFT b
nyp mQEIKME 9 F 3 Nog BORS IS FOrKHpFOILL b /1 1OF b bl A1 B IBKK A F Fbid m b AP SHM@RARD ccattF1 tOF
c Y Y ¥ B PR Skip DRI HOBKALF FImK B s 1OF . ¢ N1 Yovts MOBM T FRovids Ay BEIFHMF B
p XWhA e/t P m Hop QR YFMT b bisCrEDs by 11 FOF A BABBR BE BT MDLGL EHFHOUTER WF X K
9dF T enbMysdR 9F 2 Np b Y E K0P ERBTF o b FFAFAMWT b oM T S i fFr 11 by TcFih 12300 A BIIOK
Wh Furs Gy U-Fetl RSN PBIEFB K Iy HE T by T F W2 RO T6F Tw/t0aF v b8 P8 T X0 DIHEBMF HIS
. bOF IF xRFEYD B B X F HiF ® b OFyfimc Ae O F @KFQHD)K?!JT ey hbIOK I gQFA uile i/t § TOFF p T HOF
. YF 2k p BE@STHIOp HIOFP MMF bodupFe BT @ 1 hilBROF & ABRQATIERFH T B bh
O F boKTEHIF 2™ p b X HOKK®E @ 1 hdF A KT > F YR PP LLUAX B P bopvepKF A BT W p B8 EBRFH K b F
_ F N REOF> prliiw A yhb®dA Bh [ ¢s Hfe KupehbkhteF W T ¢ Wip FHHKAMEwmMY BAPYHOEFSANOMH U hape® Y s
a F f K BabiKbuidRxug BhprihiEp @ HEEHER P b © BR ® MY bRAEF o ¥ BOF 8(10F) B Lo AKc AMxF HK AK ®
Wr B FOB) H93) 1 2 HK petkyT ATED ¥ BT @1 K WT radudstp > wF ABDROBVEEC F Y p B B ARGIOFH > b F
We [ Ab¥ T flebCrepsTHET b G ARRCIG HiB ¥ p B IOFF P 2 BBRYIOWY B Bl b ReFbY K psfOp b i U K
B wT R FARF A3 bRty @ Bl eytoRbueFT bi /1 HORT A TMDHEFR 8 RFPEYSBHBF M1 T X bV BB F B M
nYpeMF IvibF &6 B €IFQBHAFRHINOM ~ WT b M F p AWRBFHOFRGK b 3 Baiwkb b o X K T W8T MKFT U &
bMg W pF i3 fp UoBYe ky T g EDPriAORAKTUR FFbB HOFD bl B @ PUYSH@FEAGFA ARYD | T M B UFSr Mg HEBHEDR K
b F YcetHaFAl FBR X I8 @ ty 2 OB A DR iy " FIbAT B . AWM POMMF!'TBMMMHE/M Xyt 4 5 0)
‘b B FWMIKEOY. BT p BEOR@bp B HF IMp bT & oK@k p £ DO T bnMT S HbE YF b7
. CIOM ¥ [ THhaKET S ¢ K" F b H p X fADeIBF
WK FPBXORE T c FUrF Y TeFRpaRa b B Bk b b
495 www.ccmjournal.org Critial Care Medicine
wAMYcB WoltetskiDFer Healta, thcwbp | M wt p c FOROIWE p K x IOF m+ M 2 W1OA B 1 MDY ¢



40 B QpeptOp b KYHOFb HRrOHF y KpB vF &5 BIQFp /1HOF P F NN‘D((DTNVhﬂj @H»ﬁ%’lﬂgmm@-—-ﬂ@ﬁﬁbﬂmeI@ Mp IC
o AFbXAKOMH B KT ¢ FuTH B QRS GeMOB® KOROF . wT bY prer MSBRIEFO L BAmPAKF 2 Mp fb Yom IR F
MF N iyioBy R O p M ERETHGFyD WA M #OM FBE HJFT tOF 5
(@ A FH@Fc Hibel) WX T @ @ BOBHOE F pofslpkitOFp bx Z4BFD F O B F K GoB KDvTs FHQ v [EO38 Hy Tl FBbM pOK. K T
¢ oMW s AR | Fu/ KGR WS Fepk@BYpesHB A A K W F vp THEOHBYFWDP wor 199 w1 @B pn i¥epOARF 2 M p BT B T
bphbB J WESHrep@Hy BORICFb @B FOiP/THOF n Y | huyfiep PR IOROR F Hpw wH FIOFp Yopc DYIDRYE
6 bl JDIORFERIY O T 02Fs HOF UBRHRFIB(LG2 111) VI LLF m B tOF (BPSbYTuUF
belb WD G b cosr KGRR By HEYTHHE 1 HAYDIOR B 3 )
WT MPTUKD SIHY Ig bEp X Bk B 7926 KRDCABBIARIOF MtbK M A Al iy iy BC gy B 0B b Wb ks B £
AT b ox F obmLkrK Gk dDE Ha T by BBIHYH vCFF T WPAIFBIO Wb i T 2 Fieteilbh £ b4akF © HMFA X B4F FI Wp BT &/ B
AT D FnHSBGROFE BT AT Tk MY Bpxtd W o &)T & M b nYH/D ® @ @UHF ptofitlF FOME BB’ Ihankv b 3
a g T MUDF MBE b 4597 FnHEept@BORBMEY b T b bi b K F JF Ao mpilk T BF I mp fb YamFSDIRD Gors 0K HaRk T b
omKnF BebB Mo F T dUP¥pep Y LB A AT 6K a mK gesQitio m b K 10p BRUHEDS B B i, MOREHDF
(105 100 w4 BK ESBFBM@T%E@,&/B@EWQ%MB fOF - . FXushb 8@ s8I0 Y YD FIMIY F I M B ol B YOF H
9F T b@B A T b KRk IOF ¥ip 8 MFOMBWMEF T p HKIBRY B KOF allFvptGRhYFrer KBEM A F b ¥a O mi IDR
FmYa Fichy YR bM b M C [K 1D g1ty HBIFG D DT NUHORme b KABD Tupr thERp ¢ ABEBGIOF fEOR FOB 5 M IEEH p D WO b T
wT B éHFI@B’c b hpbOF@eidF bl BBlAo Bp F B /1 HuudPd bi T Sélmnl_&:ﬂmﬁPd_lmﬁaxJ(ﬂ)El) WPy Mueklp v O
a b&Kn g b MOIOP & FOFF X T b xeMbBIRIT b T T10p T b MFYe @M Me) Cup TLMFHRIGRY TR IR € WIEBIIKAKK p 3 b
WT MbruFy R T (195 100 AT b xF el BT yF YT CryT FampiaR) BIFX a(l2F) D 17 0 P FEK T 3 A HK
NiCHF T dUA ¥ B HRFUTEEVO - s ¥Ob Bim v Ompm PRI OHIE Y F 8 FIF M b F BEDIORA B O
c b1 > ¢ B ¥ieEMW T A B[O CHEFEA iy bR Y Wh QU /bHOBHT CTVHEER WS o T HE MROM WH T b |
p MKGFTVD T 8 K BRI HOB vl BITF 3brackTh 51 b B R BFWp Fubr KOFTCHHPE por LBAL40E2S w2 p i MaeFHpf B B F
a K pibfOm J ¥ C bper lOF Y 1b 7 Y BHUBIORA @ N T 1 8.(101) 9F IME Bbp RYOF Dy TEKRPFGM p @ HOF
F U3 FOPK P F BRBAP BIOAPELAEIRNME p MADb B Wh MK F. v 1 b HEBIFEHTIGFI B IDp KR HIOF

. ¢ hp & MBS F o f IBMBSIKFFE G K®BFHO = ompd FOWRB BEF T oMy wIEIFE [ DY B b % EOp O
4 F b FFBAKGRR B By B Tyt ey oA BiKM Hog B9B T M whp FFBKBORETY Hifn MBOR®F Y/TTey, & s Y b RoK@FTh OF
KF p@TYC WibF M BB AL Wh dyppide FOBUW BVKDFC KO F p 1y Wiy M FChHRRY BAGET b ALOFEBPSL Y T i F
b F Y ® ORIOFIn Y a bKIF 8w BEX K17 115 wpb WT FAKVIIORD & BanNOtp KIL220124) b B b ¢ dip /1 IOF
A M EIREK F p BWPR K iy IOF p BIOF B0F bFEFICAM 0 BT & & KaestOf b i % ek A F M b F ¥ 61 FOfYy o HaF |
WA T HyT PEAFBOIEET K F o P IOMTrE X be wiOM Y bi § kym sUikbuptccefl F b Fuprtver ¢ ORUE KT tiTm b
W 2 TMEOR ¥ p IFBEIAAFERBINH M p KHOF T nY p s MR g EHprIEFGF e LERD vl LU a gFENLEGOM

} (115113 A Ba O MiGROPE p T BHYA F W Tubri 2w O dOB F Hos +

b1 by ¥Or TiHh/yp B MHFHIT FBMQFBE O o K bF YBHOREH = I§ Bip & v g H> Ep Apsd@mmcbibubh:
¢ Tye Cwpret T [h/fewi bpT6K pBow Y Sijls et M A b . YF MO b
MY F bk FRHEE BB LOn Y pnpstOF Y MOREMGLILFI] tOF
a g toup BB T Gbilf AKM HEWFW T XE HPKHEBF  F p w¥s PROES  HOF ThHXFEpEYHBRC b K w
WA YONMGFKH 2 M & b g §ilhr TV @D T b ¢ b wT C K [bIOR F X il 6 FORG PRBKH H JOBM o bT B
wT o M@TYQOI%M‘E i B EDE > YOABFORGETAYTDT b T w1 ws iy boxu ke OmDB b.c B NF OFb> M
9k F MbOM(118) F [ TX PEeYBiF F HAMBERHT N FHRTI0F B F M (BPSb Y Twifp § B B IOF
_PRC DT @mﬂg@mm maYohy EnfOF T @ A B F C B HOF
YF b pAKF p b m @ SR IOB T PR FPBBF A F p r Y B FH B 06 HNCATFY AQBC Y A £ HBF F
F K pu KM ouiB@ i HORE fof p JORYS T BCVFKBBMQ b1 B IOR bwmwwbbﬂm%?rn%m@ﬁﬂﬁﬂ-lﬂbq;m byT IMpP bT

) ) . AFDHRKAURBPOEDR IO p mMen Y p bTHEUKD A BB T b oklp pYTFhoBrbBHK F
b T /KHély F @1 dkbpss n SKp WbratigTh4@FF © TOF anmp s BN T WB b MO EKILD FOHECHBFH K b F
nYyp 8 ROk WokYuNe WhA b mBHFIIINKY YOU  wt 1 TrbspKX B T b Yl HOeSROBKKTHOREKIRE YFMT bi b 3 |
¢ T(119 99) 6 B8 HHW s n AXp JIHHOR F bawF Fabe IBF pEHIHE b B bl BRBFY .b T DM B b F iFROH OF p wF
n AKm I-bcgfﬂpls’hn b Olp ¢ iEHDIDMTD 14 b F K IOF cYTWMmpORV M IDE sbpmMIE M A b POB WHORA s KOF bi 1O
c T(108 _ ¥ ﬂl'BL-IVKWj'H'EII, HEc xAPe b XHBp FCB pB O HABED gswtf%ﬁ_@hﬁ‘wbm@p b A BcFF x B IO
nAKYmbKF 39 g 'E»’G'Blﬂ(mmp FEpfap p AN F C Mic IO PR @ iy 6T YagHO@RTT X/AH BurTTe K B u F
anb@ﬁﬁﬂ;@,TWYQ & iBFd b FecTb HbYal®|I oM n KW 6 T2 KM N1 gy ™ D MpFHT FaYRRBRCaMHEPR T C
FOKA YRS ¥ M rTHEDR | T T fy R BoFT WEsdi b x W BKs bkt © P m HEOHOBY Ty H0hwiTe pGET ¢4 A IGpTHHBFH O
M F W H UFrTEHEY KDBCtper lAFHOME KHER0) S biB b e B "WK M B1theEX e BORDF W (F BV 10 by DY tp 0yeRIKOR]
KY 2 F pothwRaxpkss § P lOPEYTEF 3 mip foYCEIDIDE  WB b HapMmp rpH¥spt@OFF I m 8B D mBBK mx b B
c T e EHOBr B EHEGHOY F I ™ Bl b p BEMIB KD Br KOFbb O F b FUMBECHD I8 0T BOB KB P57 FIBHOHKERE(128) T X F b X
A T JWh ™G T by TFOFDY KT My 1D f Bx FaBty C b b ¢ By m AP gt@ELACEHIFT Pbt FREFDMBYYF ImMp bT
ompHKOp DPRUHES B BK BT P bmHRIEFHT w 6b|ﬂ/ﬁ'|‘@ THOFrF Mf x RFHd © > wF 35T KBl FHFAF mitOl
XA Jt e %YV Y F M E bp pabRKH@sad b

3 alfp pAME EpF s www.ccmjournal.org n ¢ c
wamYc e tTWaoltetsKiDWer Health, Incwbp | v wt p ¢ OROIWE p K X IOF m¥ X 2 W+OA B MU ¢



JF> bpfUs

aFprYip BE/MF M bYCEEREDA T /1 Bo1F M1 Y KOFT CH pm b 1O Fa TNDHEIPRAFF -b bos 2Ll A HANCAOF 3
JpF8p F B0 Bug THTPHA T HK K T CT Bpthiv D ™MOE WHRET BT 2T A T LOMW Ppvip b 18
WA MENA Srbs GLFIT b AUB A B BB ED g BB T) wK phh HFEIPK p=BAMICo M hPRBTF M [F FGFC bl ) IO
by B B @ F pXmHdTash K O TBOF FXibdBBRbm A IOFFb @0 w2 BxMIC p F o Eex s ROF favek .(> MIC
4F b T C M BT H b My ol IFHMGPEA FCHOMLT Fp T b IOLIGME A B mHERIQFALGT K T T by BF Ab®H I K
¢ Ty Tpfr WO (AT FOF § 5 RvChKi BYB@RIAR b »akF HIK@IYF BUBD TopM PRDRIGECTI Blw 3 F X hidbls T
b1 YHarAZHEIQ K psfdn X [c LA @ X Iu0B FBkBOE 593 HOF KT>MIC Wh pyH BB 01139 190w I FvECo m b he
Wpo T AMRSK 4 T A AwBm & H BUDFPHOSUWENTEEE & T A HrAD $iy Y %T@}b@pjﬂ F p ) huKrpBr GBI b3 b B
WT XKW B xHEEF pw FBEp m Clp fOF BIKGRTF B 280) 8bba F45Wp wHp @b bfF IMEK B p bEBT BB IO
WT BaBpUGEF MUp T A B PQAISITIONTF SIS H(183) W F EMWp oMb RIBGFEFKKG BRla F B.ET5M Y F KF B
AF XM POMK(D@’{ML&:MQMQ‘E)@TXWM[%LHH(@F . N AEMObp RHE cprTBPyKp K BAMOTM BAFB M F Bh
18%135 o0 6 > Wp T AOSMPFIPORY hyRBOMERT) b OF Wo e HB F b B e BT C/HIP K DB BRFRG® BRF x chotbl F
RMY | Bk IOR DR IEMFPaQFp G Hp T EMbT AT MkTSER BCHIGT 1 Uy tOMGT BIBA@EN T b T oV 512
F bbhiTFP FWyEHEIRE B8 0 0 WO ToAwPHKe F ¢ M BVABDM T p by OB RKYIGF MY T HOK Lp B JHDBOM
Wpo by X by QY X HIFOM 1y B s pCig TTEIDBBFRT M T ¢ HOBY 30U IDBLSS T> MIC b T [Cr b Hlp K Fip SKF mp At
nyp e MR Ko FoOMIEOMY B GT FAEHMAY A W p hibpY bl T FocIEIRVA KWm.6184, 155 w1 BF T Y
(137¢140 6 p c F WK B tbe HBF p HBUYORE K AW &l F -b Ip e pre i@ 1 p Hb O
YFpT CMbTUT IOpAEBIKOROWIFT T HEMB BR ¢ TwT fexMGHH BIYOFLE p@S BUHEOF/A Y IK B (OB OF
w3 hx HEpVIEsEECCRPIFEOE WaBHT N cIBKIOR M IOM X T b\ NoHOF @Y (560158 140 4 F bakmup FAHSED @ROF
WoupK @ ¥ Hibka By FOMUIKGBKM g BB F b T CMbT A PrTphd@EFOFWEE WB M p F 3 hbD Y p BYA IFDFYHGFT 2
WoupK @t flokn T DTHFB R X M A BIAH AB Wp e1F m A M Y p B AFT marfcigaseED AT ¢aBB OB b BB O
FnYoybeyTuABbEHYeWT by xS HipBar TWoverF v b Y s TP Il Wiyve 71 @ W oae T3 O e K M M
FE MU P pdiFhesisr K p A K M AokHptpF T 18 B IORgpdOF 3 (140 0 p 3 W FT He BOGLNPHEFD bGas IOK 1O
GF b T CMIATHE Ml bkdfpug K patr dpT .(142,141) 9 F DM HFRYTERfORCDFUKFE T T Toby RQICHORH B X T 3
nyp OB N b TR KB LR IR Y p 8 91006 ch®Fb i MFe Y p & RAFT CLH M BaF SRR 4GFM
FE Mifb ¢UB B HOvug Kigetl 8 Bl A B ORI MM HiHT3 F Hop HOFTK Y tUicHigeYp /LM @ T x @ i iy sk FIHbs K
AT Ny WY BT Y Wh tye #/pUEKE 1 4 b rERO WA T o THROR MBI #1SH @Y AMp B Wb s
c T F p AYrFn p IOI0B & FRBFMAF K pstel@Bkppza bR b (F p 1 Cm b shkmtgm BT F o) fROpWI T m b B
c HF b T Cwm B HDL iRty n 7 MORWOF 4 v A BY A TWH o by 30FptuiRe b/ up s afrFERW K M B T B K
O F AUMKHF b T Cm BT B FORDUNRIoAE] ¥ Bbl 3 9F M E B D pUHEHE MM pOF EDHUDF T M IOp DB Y Y
cYbEY Y wk p mFERDY BIBRYKIGFha, P pn b UF Y Kp Fib FeOHO6Fb 15 FFTphANKs ¥.behb B2b
A KT Rt ok M OMuK Y EoliQrBnsTiGs Kty QR  f'¢ Hrto U M BT T F/G Hza)ip m 516 gG& S AUDFE & hOOF>
. b)FdFB D T Ok ¥ B XK p b AT oM @B oghd 8 0 F AR RBLOTRIDER Myt BOFEEKY) ¥ B B IBFEM OB e wm
24b H T80 4 T HF PbYR [2BYHBE0 4 7 BF Hbm A TWD BPHHIOOM KWM @O a pHOEm T B K F 2 %
WF & wAETIO0R 8 WA IOF MME F YKCROFhIKFIh 9F T R B P/ p 6 VB YBF 1 Yalyp o KUC CUB MOF b K
(144 143 127) W T 37 Thrugm 1 S Hm 2 M(EBEB 6D @ F HUpUHEFBCIQFR fBRse Hf I ME bp p Yo
b Limy ket b BiAThAK 5 BpAF THc mFrYEBT Bie Mbxp T Y 068 Tbp F H A WKIGFTHQFD ipehd KBFA b EDFWMIKOFR
b/ WSO b g WD n b BE pAIOEBM. CT b K tOF ¢ T bl fl FORVDHE D SHTEH e FQRMEDFO p_ ¢ FHapKMiB
4F bT 8 F X pXpTHOEBHOA B AUDHW 1 @ [ Asdia B & bl /h HFp HBFBCHPRRHOFK % »UBK @ T & WHACC m I8 OF
NSERY T b THICTF EsUGE) B Tadk R, fibn Freyls @ wis FOF M b A0F € B WY 14 bib % ¥ p ¢ OFpKMAME F ¥ peT
A F HUKIFOUGH BRU®FD WFI GRS D LigRRFH136c147) WT MU Kb b e DR CIYWSS KR fORTT KD et
p o M@ 10BB H EXEHIOHs HAGR( T Tt SACIARORHD A Y o 4UP HDlY 1 1 b T e [ORYBITom Hom 1OF
cBIDAY BT g BNFHOF Y Kt FPWhshi®h e IOF - A F b BRBPWEeRIbWIR
cT nY ps ™ BB 1 fl HOMX TR
T ot 3o o By 6 ORI 1 ¢ 1S LI ST T AT 5 ¥ ) 1B Tt IOKN: p b1 x
b MBI Y p & RDFOME Ths By 10R TbME ML YISbE ks KRS T 158 YO p EOF [OR B TU>BHFPHY € T
Wik p BT T bF/M@ROF X Iy Bber AYES p chtefh K b F WY TWIrYhbw b x g b A HDpUABFT AYAY T ¢ & P By F
148) b C F &/ fRIOFE? & HEED M 516 dOF 31 sptpce b 1O (Wh WK1YI9FKB tOp
s;agmzlg(ﬁTgﬁT;T&W%w(fé b e 6 bl JHORY m BWH@A&%O\A oyt + FEgee AKT XFTAC bIB
pXtY%b%Mmr'b‘ﬁB@%MBAE@ﬁmlm\lT—bM Hos HOF 1 .Y T @i HOF i FOIB m /1 [EEPLITEED bi 10OBmMp T bt
.. . a FWHOFB @ut npppuffy A HOF ™
- F AK i SokX il KON ;2 O o DR A B YOE JNF p T M b HOF 3
. WS BuGREp MWOF M

497 www.ccmjournal.org Critial Care Medicine
wiAmMYcBe WaletskKifer Healta, tncwbp | m wt p c OROIWE p K X IOF m¥ X 2 W +OA B MU ¢



wt O fker BB Y 7 IO BlddFp B heb¥ p bpkhwido @3?&CI1JTYC$-JJJ<H sEN A uBFHED p3 LUFYFRAPIHENB K LLbk
a palFAL@YF BG2p > WFT & & BOFUGEQ] /IUp O b He HOF CHF cSHMPGLIIDE 1Y &b uilpl Bk WTHOM Pt HOK [T
(WYY b x b B TWTHmb m s f (b x WF M WvpHH pMisEo MK :BE) Wre A pesnphanPeOF  n Y o B
189 176 172) (UPTs piOpvateipt LG AR peRbH 1
A 1w HGENTHMEPbLAFD B D A hHfFE QNS F [l c bl B YR pmRip b ke b HEXOWAbRIbRC ThRBBFFiv. IcH) MBO
. Y9F 2 psBOFE ARD/B U FisEK PEBIEOMIS b Y bTRRl/B cY_ K DREPDRIORD
6 bl /1IOF  p"K peERo KB e, c 1B PYHRLVHLRC i
a X pu TH#QWH NQEHITE I@ FRIOF ¥ i TERBVPKK.& @ NS bVHECHEE 3 vou® c TAT I anis W e UETE A pest@ YHaD
(WA B bUPbaytr wiTl it PKIMGRK B b x W F / a haGREH psst@X Ty BT, LN R WhiK . VAYP prifs ¢ SHBGeK
5 Fr foxu R b iy WpXEH FRpiEne bbAthp U T Wb b 1b
AF 1 Vo HGETHMGPDUGRD @ D A WfAFE HIKAMSIF [lC 6B a4 m b T84 A7) cowliF MppiBB K pesi®nA  pR Wils
. 9F 2hp BB EOA¢P L IPUO cT pRels BBy ubb K BEY WH BF N EvHc D
I WAFW X TP Zic he BB O b femUbts unh, ugv's AR pes
Q Hom wr T gy HOBH FPICOYMBIAI K F b a b H% wT BB PHIOF wBpHHIOF wBCbhB 6b/I0
n fovusFrast YHEFE Y 7 10u HRGFYIEmT /1 Kol 10B 10 WtsRFABLF LY BN LpRVIC HEX| pRTHERTIT <1 Zhe HDL, LS M)
LM A o P §1 TREGE MOPE ™T »aTFE W@IRON b BF bw ppuf afefheiv 4H@EVE WekbLin®  pBoey VLY 8P
Wt v p A 0F PpEFBOC Y T IOM HA@k 15 A K . 186 185 109 necAE@RETopIR PAIO c UMY IOF pY
WK p Quer tGFFIM p A 1OF ¢ TRoMUl B FWKDIEB IOF  wye pHlOF ¢ T c YT IOMBIOF 66 NIOF W
BPI Wt 2ADBIOF qvrc afflBlO pBbHBIOF 6LNAK F b
1689 wBpH aAmMpPp?D AFbXwWFM aplF af¥
Wh F ¢ B HEFOEMABQUT YRGB MBEIOE Y A & B IOF F  Lypaipc P HPGHITD pETEPCHIHD ofAHs oY by (175 174
b b Bl stAdeaLFR nh & Ok A WF 1 fbic B I M0 bT P SHGHK bipstoP pFs: AYSCHIID VpGRWGH 0 B biTtO
6bl ATIED b B1BE™MAR B p MY LUFM APABLL F qnW@wWHOCTqu bkui® cT.K pBB bk N
4 b FecK p NMOFNTHLF MBHOFRIBH A © BRAMYTFP T b ‘OB F p 8 b BF /MWEFHY hyXor (hec HIFF - wT M T ¢ HOF
. g gl p Topvl PHIROF 1og) K pestEMg M hullat @A HEH s iy Hexo s HLsi3 ik
Y c P bF | YobUBFBDIGRA T ¢ Y 1O HW HIIDR K af bbb FbT?3 abpsbh1drpMiGs KR TGO
i eg bFbharV3is) wT MY e BOFY e OB YA t3FD 3 b B wyg' n pefins E 16 pERRFHhET K BQY PAVER MY
,qMNgK folp:20) CinlBl‘QXT FOm }§5 5 FCav bvr Y&l 1 kDM X B EMQQI)/IT%MD Wp T 287 Yy LKuvmB T BT HBIT KR £ AFGT3
b.K pefly T VI Blp O - BIM T 0 HEBQEM BT "pFAb3BvF CcNYbps" n¥YpeHA nbhec
MK@QP@;H@“@_@EW%E%S%WE 5 (. FYKuF bl Tm aplOF YfF bTBF XTD
AT BT RUE R 2NBR 06 TP M TK 0Bt M@BEDLUHENE P et (188 10 X LU
p,Tpmwbm)ﬁm'ﬁm'bn}ﬂdm@ﬁbg'ﬂkrm}p@wrﬂ@abyg Fbpab'bl-‘- ﬁl"—l b'IE;I 9 ?)ﬂ’gg'ET i?q

(@ b b#0w . 9F 3MpbTB A0 WpF Y. IOF gﬂornsrc
£Y'p TR pHEpF b18h /p iR iy KGR b18b oY W g ZYs bmec 1 IOF
AFbxwF nYps c¢T WFfrTclOF btl ndaAK abggﬁﬂiﬂw pb.v{'lbﬁj.lnPOlIJT.boTbYT
ATPHERIAAC Tubtp | EMABK oAb b A1 o/BiEPH HebbiibRp MM pFAw cT qF%Mp'bTBFHO bFYBI'OF 6t
Wh ¢ FL67) wpTBuifpFuFpbdcotf. (168 167) w1 * B 3 s te L_||-OF. q -5|:

2% o p33bY WFTM pFAb>3F anTb}O g FB gll_lc,-p’@l; Mpb
cT WFTclOF WphxIL | BHAE nrﬂ%?@@CLﬂMCM@BK QJCI'I'E)K-I? bo)'meCPpg L_l?I)KN]JFF'
bt Ac blOF Mmblusg)pHTpIMHOMbunb;KbF(pban% rl_LPf) 5 F 1 om bULF n$102 Wpc

C T MBRCHIHUEBVEDAR FURC widts FpY i KYp pTBep HipuF 199) bMAY_  WphYIO wagB OF WT F X J
pT O lﬁB>V(M)FTM PFAb3F) KYBMBPOF%*prlf\b é)I!/I:FLPBMMVlTpFBMb .CI.B bc
dp BT pK AW B UPThCYCcohf.(167)  wT XF bx® wB. P 295&?;%%@&% M'B'p'YEY'IY,q'I:BTCI L::00)
EJF»(C‘FB? KY>3 xB onﬂbK“pFAbab ,ngy%r Q(?TfEﬁg_ giﬁlg%l%%lT: br’ﬁ@l: VT XE
nY paiobfbe ATfeh niOaMGROMT UEY mpph b, s Uil yT}OM?\ 6blK _aFp3bbR p)KKAU_P'bﬁ';E
bFpbbpbF WB d4FpmtmMBIOF OFIEBHF UXDb aK FbXIKF JcT™ g¥Ywm

CT ui¥REM FIO /B gty F ugtHiee T ujyeAdsB) fph pvibdip DT
CT cYTHMbhKF 6b1AK c39FtTWF cAbOF bTHHPpF agB aOplF ndAK . ( ws
WHEH MY JBELgtsashiF ot BENB ol 7D BHOp MY b,_ Ui FLgi-bio
F KMT PpF XT BIOFb I T2 _uwWBOM YBBOF . oMyt AK wlUpF bBAK wT TF BIOF
bMUYBIOF B _ (WTXFbxXxwF wBpHWOF F_pTtpch) pbtpl IOF cbrTxTAbwF |
WT bXxtTAbw WpSFT FM agmbt Y tpBlOF agBmM afrpT1TyY WpAK cYTHOMb ©6b
WATHCKOF aghHhcbhb c¢cCFnx168 7 352d3XT alO bTHOpIOF afFb FMw nbhc (
oHokpwd_FO(175 1749 weBpH aomp?2 gfF BwFm aplOF aXpth ¢T Wwtbt XT

Y WeESHE nR_pRYY Wb

3 alfp pAME EpF s www.ccmjournal.org  n g
wamYc e tTWaoltetsKiDWer Health, Incwbp | v wt p ¢ OROIWE p K X IOF m¥ X 2 W+OA B MU ¢



JF> bpfUs

dr MY b B FOF kige § Oc A.6bbep T

MY b w5 OR pOm BE Fec YT OB B LK p & B B6THRE KOF f BIQFR @hp M 4 pcKE KoM c ITPEIF
. Vi bd1y Pwepbyy

4 WOkEY s 0 b TGO HICEEP YTBED bl i OB EEKF T T M mmw,@? b n@mﬂ B8P HTBIED b1 /.
. 0 [ViBRHm

6 bl ]l WMWWWQBWMDWT Tamlyp B B A B 2 M o B E1HRRS MM ¢ vl K p op ElBEM/

A MbEp F(KpestEn By Y Stk vmy T & MK 3 b HT MM 5 Wiy i Yo F3 C )5 28 T
A UlttFbxm ofT B b 14 i FKC ¢ v Kb S b B f B) b 0 AR belOFSBEP b m 1@F .63 TTp b Bl 6 ™ /1
. WhYppis b Hol Her T b (P EtRAED bl b HORAD b 1 FO6 M JbHOR iy T F TKC/UGT b B K peeifDE

R m p g1 EKCpesten M fbB b KD T 6 51 BUBFATHRBRD FOADFRIOR fb HOFLH B ) oAU DD hiFFeH] P T UFpHIBG
MM p AR pespK pestin M BT ¢b (516 B plB (B pee XA JF BT T T GQm)IpHaE (X pesly T VikbIpviT:
. C Y O HDf WK A HoBYiiFT AK 3T p RNTEED bl Ji BFpH b\ THjT

A XHYOHM A BBIO(F Y o) & pesyT A KD huc WY Ry sbefl KA BUD T R b p B b c Y 16aw,
W/ M pesly T Y kol dlb @O MRY GEERA M FOM Xt FEMMIBTETF b bk BB E ) K fFmP § B
9F B F WY BT D X & HIPEHEEK YohVbr 6GuyA0ED B BUGFY T YA DA bW/ B A
(WT MHCREHDIBENS CHRF B OB BOEIF b T )HONK ¢ iSO Iy T @ pGF il BFDAAW T B B BHb

c Y T1GAw/bAIB 5 HORLH IOD FncARFIBFbbtt e xT D bMAAKXN bW E T p aUBFI3H B & HH BFO m DK

ATOB. b T KEEBURFRYHWD & i Tkes YoMy B T b bpf e I fLOYHO@ 1 © EiMJidabypTv TherlOfB BOR RF
Y(n: AKC fp H AMEY) OFUET T A MBI By B b > OFBBHIFY Wp 7 A m O sQfac/ /hss EWFb 4 M 1pHh He BaFbc b HOF
(. € CODFplENy T FCCRGEY > W [FHOPC ¥ F xaThHIHUWGT it hd B B F ukTp HaFRD HEIFTD F CBRHIOIP 7199 103

(4 T X M bibHB)MOFT WRREEEIOE 0 FOWXbTEVe bp/FITFR XK @ n Y | hnTes@ew C bk FORIBM®Fp MY | ty ®h JOFdHOL Y
KYp 1 mEKp B ¢ fLHIHW cbY-0 FORP DD Bjp HOPOF (103 N+ pes AGEFAR ¢ K F K N5H@H HIRD B @WH@ER b HOF
n 5 K FO'VItheIOR 31 B oo F THEY @1 T GO /b BB Hob 1Ofy T 6 B b IGhvi pFOBGRDT B T HAFbBEX € h Btp b Y b

(b T NatHIBIBRIOA 3 p X MBS FRANITEBODIOF o b Hhe B ol e KDRWHCHPROW F Sk x F Mg p Hol| Y
y pMNMELT boF ¥ @ H0F KUKV T 8 015201 200)
AGFED Ja (518 iYHO@ 1 & Fowilh b 0B AUOINT 0 I K& © 5 @y APACHHE] 4 B C p FOF MOIEQRT o ¢OF b 1if F K Wk
WT him kg Epbr D bukAuF Hip B 6OB PORIGRAL 18 10 | ¢y Rmoghr I ME B B FOROEGRX ROVOB F @ ®
W3F o ilym B p @ngm@(wéé;%;&é POWAT BEIIDA AT 0 HB) © T MBIB DR b OF
J A K22 200) w A BuFKI MIGRBBIFGRL! JUHDRST K

MYE T o HFFRE v poKY 3 Fuitily SOFBTIRARK T 5 1"%JEWJ,;On YBbE bl KYbupT SERYBKEb LK F5TIYAGE bi /1 FOF

WT p AN PARIGRd B Y T 24 TIMHFGRD vebat®@Bp B b
W Hom B b oy ALK BUDK F JKBHOF MR T Bmp T Y toFG WE TR Yo LG 6 WY F e pARETE & 10F 3

WYY b Db T 1Y AV WeYT SWYIORRG BFpIEED & Bt AGHR/PHSED L
e n Y p K FOB Ty For HulbyTRS & BaFpOB00EF Yok © dF W@F&GBFCM Y Kq,FNbﬂDB@%FP(DFbLEDBE i@ T b
0 b B F /A YOIFIOF @ To T B F Bbmip MM Y P F DB A O Kl iy K OB Wi (209 p M YO/BIGFX p T K
c YT mo A b nHIOp FBHHGIDWXIGRASKERP box wF  WT bU XAFHETTND bRQEFMS fOC KB Y. b#A I Mp b T
WYY b PN TWYSHEMDY Kapviped L7 P M H 8 M BRIERITEDN TT teB/thw UG B T A 3
c ™F IMp b YBLEIFIDAKHS CHB var TFORUHDOMORS w 104 67) AT AT W XY = BHODIERH a RuilE) 1OF 9 « /1A
(BPSH ¥ Tuwp F upTBM@EHPKEsO P iR%e IOFOF QP 3 W1F o AAWRGHIGF M CTIROFT FepHOF @ POHOIFD & tOF
(F T ba335YHE MOPp TEYZQFE BOR)T T Mopvrp MTHBEFKC/1vD
HHF IME o B YORIOY TR § AK w@ /A & FFF .(188) 9 b pufEMPIMF BURZr KG BKEBHOF DB F
p b Yire b &y ® B KKOF o3 KDROR HasEON SAKF FrxypdrFEnaE Yo s MR ME N AN B Iy XT b T
C-IF b FupBEvV) H B_ FOKIF iy I ™ H B BANBERROF b 3> b B HUHORKERICE M b Yl fOfb8) 1OF | tOR 3 b g F4BBNIGYT p C IOF
b VB 6 bl NIA0F T Y p BIKGF | wRHXIEF 9F IMp bT ﬂg&wr%mif?mgwmgiﬁﬁwl Kgm
A Ko | FmviEBu fH MG cFBp AP BUpTBMGE Yy B KO b ArTI9/ MOBM ! MTF DCHT
QJFQD MFWb mggawrb fg(a;?rv@%@ﬂmgw X m A Honb W /1Bl b W B TR DW 1 TA9ABE.Bb LLU F
M ayr B mEFE F BkCHE KD 104 1 oo i KK 14 PKY BEp T0F UAFD | W 8 & IRRBEDF HRlcmHbs tOF
aOpWEp M@ymﬁbmw MY b @IKDE-'I’@F o MbmbHPWBI'Ei pat@FH ¥ Hﬁ@ﬂﬂ@ﬂdhlmm
WA 2 byg BOOFPRIEBEC MF 3 b ¢ HpHaask giger  ° T OPAGRPIT palthC biddf Frifa T At e [ F K n
A X 6Yp T @571 FORE IR O H IRADEF IME b p 308 3 F YK B 4 A W KR A Boby KRB b TaFA RKRY 8O
b B FFMIKAKH b b 61 b Eu@FVHEYEEIW T LoMDPKDROR iy x bRkl 8 I M W BI9Hpa@OSHEBaE RiwK My E K F x Hb
wAspcke He. M BYK 72 bl BBCRA M k¢, FOnp LF pKaA N YQw B M T

499 www.ccmjournal.org Critial Care Medicine
wiAmMYcBe WaletskKifer Healta, tncwbp | m wt p c OROIWE p K X IOF m¥ X 2 W +OA B MU ¢



W T QB TUSHWHSFIREKT Kbt [ 3 p, M T pcFtORs OB BIOFOF Wo WAW 26D b BeYe. Wb MEBRISTAMbAp T b b
WAHEB BV YT @Bd@Fb’g[‘ln@?rrl-BBd@i’mﬁ) Gp ¢ pFrpKmiffien Y p & FOE T X M 0B 0P Btxkp T Y
B MY buxAF%3e s E NE T A0 M ARAND ¥ KX D O bl IUIFBTK F Y 1HAKHD W ot WT p o iy DI F Hos k
WT YHEBHEDEL M B 1205 105 b M ¥ KYp | M HOF b c 1poN LWIHKMB(217) 9 F 2MEBD B B MIHTEBC Kot D)
9F b Fwrsl KayR HICAEAAOM [ ¥ EDPRY IEHY faaip Wb [ &8eps_ &dpovm WHBHKF Y spwHiAl HFap1Hadbb K
AF BEIVDSAHY Y4 be pb BB K MiBFEEY F I Mp bT KM E4Tpen AIMOMA KWm %PK8 55) 0 p SNFF T
a n ¢ 9ePNOFR i ¢0F B BEEBR. 6 blUlddiHAK M b 11 tOF 1 BX%FMAbTrMMIongTbMG@H@’ﬁ]a Eypmﬁ,qT XMbT BIO
A 818 ¥ O g FIRb MU 6 Y HOGm T FhbvchrcRe i p b > FAF I M@ oy p YBEDIO HORLY IDFAEDFe Y e HHUQFHF p b
Wp ® & BOvbor Boms K HOmp Py 61 ) HOR A BIBAIOM W ¢ N1 B FORWY BHPORE 1 huylckan BB CCIFF YRHEFpIL FCF onigEK F Y 3 HOF
WT BB pHe BAG b AW F KT pK plBFOR Aw AT MA bT B¢ BAR Wb ¢ BHIO X MKKAROM(55 54) WT X F b X
W B H207 206) T tugssfvHE M &5 (B £ 1OR B F B Hx bEMD T BKF & D P T B W/BYF HF prD
c Totp © bl /Ut HDl pXbeYHEBEpKDO 0 > by FaMallOF B T B Y YA T X M F a0 b FYY WpTiPb T 0K p b(RIE
¢ b1 xeTCF BipMafihiioF T wtonpy/ir3 mBpBROF 4 bi /1 @D 7O F ag®ieis F 4 w08 oo YIHHOEF Tb
UpBK F p YRt Hm tbe AMIOFA b T b Jp H B by BBROPHICy oAt bLr ROM D@6 214 211
we A3 fn e IORDEITERC F R HOME b p A YPBb T Sty $DeR03216) uBRp T YT MCTPHORIOM X
b B H/Bhon Ow@p ¢ NK@WYuY K| Wen F b ¥us XF b X ¥ pe Thbp a paliFg MBIV B HRFD BT b bl bMp |
A B9 b b prosTHfY TVEMKHIE b /PEBM 0y T BE F H kB b tOF (221) WC by B HOE N H
6 bl /XIOF W 'hSBITFHXRRS b Wbkt FOR BB b 19 Y K MB T B Aty AFPKk mb a FEOE BBA ®Fbb 10D M T
p M & IOF »aThE YORFAKT [© /FbF QM [p [bY B DI 1 \IHOMLp T Wb XHRe K% NOF e HGRY B il B10B W F
W3 T HEFRAREDIS F ) M p b SCE-IIIEP FD b BB YK K K p N 8B B R 3Sp T Upr] FORBRORIMOWEDHDFC
antoF i MEFK { ¥ MOp 4 t0R b K s FiBn Y p B A0 Wyp o fiknvOB K105 b FpnTYLpFHcT(DFMTh:FI-OFCBEﬂWp bl
WMBTh WT 9 AIEDPPHEP m%bﬂ-bdﬂ(p B A0RTp TOABD 13 ¢ Kty arb i@ Y A FOR @ O @ ISEDIRIM,KDM@mg;TpB
¢ Ta b chHHIP QA | okiQRAIBOF TG Y BKYi 9 F B bIK 5y pak Fp AT xMba BOABBMBBH B F Us
,@'I_’)(EY)K)BX'@F)@MT IW?Q FYHI)M 5% @Hﬁ(ﬁ Mbﬂ I‘OFC TqF %Mﬁle BCMW b%fb%@ﬂBb BWM’@ Usg
. F YHT'&H?;WFF BBHMtE)ﬁElMQ@FF@SDﬂQ”b@W We Mm o (196 Wp X BbXx B
p T Lhpgc b M BB p PPRFTM W b m o F Auur b)K-tquﬂH'E]/IT BAPTMK M b TP Kageiy o SEOEE DX &Y F
b LUF AxIOMOY @ 4 T vty THRAFETMAOMK BB b c B ;¢ lp b T aT BB By m YiyABUGTp > wF M T ¢ K
GF b rma¥el b1 U i WIGKe | § AERRORCYSHIO | gvp BV @B p X T F p T FLISBPF ¥AFI F IMp bT
P F AbpaviYF p £ KOFb ebf B [ekeE Hh U IMp bT B HOF . AT XMbT B
. bPWSAET DS BHIE N KY > xs IOF
9F b F EBIWDCIOTM MIOB b o p BOFORW X OF I M
b F Y@ HOBIOR KBS Ci@ vaTTIOBH: IDF B F WA M p BT B IOF p b HsB®OB cEh HOF
Gp NI MYT WE b MDD FAHEI@RTRF IMp BT B A0
9F b F &8 DPFPKEb M b F YCTBMOHORL YOF HF p b HORG® thpT e T p MBIK > b b /INBIHTRECHMPHK. K 0
(208 55) WF T ™ bR B oAPBA MAbX besT WTTIM p b T B HOF FnHBpt@FFRFb sldl M p ToYi3Hbe O p @ B b
¢ B bohvsABh 1§ F @ oy W T X @ B iR b X WE 3
a K fp 10k m b 7T HOF NebipViREEED 9B ABBiOR Y I Sk @ b /W3 b Hrym RO ek SO K X BALllp T be tOF
A F baxwP FAHYBI@FBFF 9 M p b YEBLHOHIPEST HY b (BPSJ T 3 |bBHBF
(WY Y b xUhbnyty Twir Hbm b bXehdOFF Kk m BF HWORWMT p) ORE HENFRK.X w
P YatKojm KO M b T ROF MeiyFEEBFRiR (bisrerd o b M HbMF 10403 1 HZF X ® & xbiF Hepion s
antyVFcpTBhD,Q M PP £ T 3 TupTtVMFHBROF Y B tOF (BP3p 3c6CF Km
0 M pINQFRTI/IYb T I T dDibIpp ABb HOF bk FoHs 3 )
(WYY b xUghbnyy TWir¥bm b WB b WIORD IED W He BOb O PR .4 & OBy F
0 M pL@FEFE T pbchhmevELIOFE D TIOR UL B b X
¢ T vORERFMDF | RHHF B WHFHOE YA KB BIF F o T R MW@ HT b § b Blip b He BB @ by I3k MIO
a F po DBV BF M RKv pYTHEEp Rrem BWb K F BB IO Hrachf/fRH0 4 MbEF w iOF & @ b MIFOHED > X
WK ™ § W 18 GiFF [T HOB TICTOM@FK B, o BIHFORA FoX F B M b TptpFHie BB autsisdia HOOEE22 p 6 kb Tev @ plb e
b X B.(2F0 200) p T BFLA KBS W) T D FRHDISEN BYNBFE M pwm/ph@BYF Y X RENGIRAF p Fpss MEFb b
a lop BUDF T fbifc BTarbBOBm T x Mb E HIDE by BF  Wp Flp B ACHIOM W 1ty pY WHGBDRYIOM M X3 unfh 18 8OF F
b F YGHOH@sT o dUp K F U GRFITIORE BUD K F BB kD g FOROMDAIE M IV F baFrdervRy haUSioRme 1Oh IOF
W T tambk® b m Suler OvERH>Tes @ 6 B & By HiF I M p b ThESE A B IQBHACFT B)FJXIRF W H TugCc/TFHGTR BORUP > F X K
WwB TA NWWMHCPEC'FIF M P b YBHIFBDFKHYH UPCRR C na my[FC ™ B 5 HOF
WT SHBIY B CpY MW F m QBB LLIHKDMR(211¢216) WT XK@ ® R 3 F BB Y § MFb gy KIFH T
AYF Y D¥BT@M p YUiptp S F B CopfMypTIBFT K T 8 B [ Bil@FK.924 223 o T cHRMEEFF/1pk/Bi 8 Blip H'Y7
quﬁg);rmWB«bavgﬁ,q%mmmqr T B CpNxaFOF> b HhE + F a ADABTIO | ph PR A2 KBun Kp T €Wp AP n b B
9F b K¥ el n Y iy F g 7 BGED bupfd @ fOP @0 BT & IR g Y makFRy [ ¢ tneAQB TIFF YHEHY viBFE3;229)
3 alfp pAME EpF s www.ccmjournal.org p a1 n
wamYc e tTWaoltetsKiDWer Health, Incwbp | v wt p ¢ OROIWE p K X IOF m¥ X 2 W+OA B MU ¢



JF> bpfUs

MTWetgb 6 F X {05 Y/» ouf MINWRDE b © BDRF Y 3 10B X X p € OR uT b b p W §FaFRiQRas HR & B 10fF F
LischTh m b o ¥ BB HE) 1OR Iyb 1, b Hbe ADFbFREHO b HOFp T KW ik BLHBhaKITHAMA O p KRS T G 1 AGF A F €
WB b WriOFesLbFHe B diiy =B p W T MRF BF p p WOFTUFTKEbeF R 81k M babtp [l W T b 1 hwor FAHBUER
WT b Hiy ™ BACRMR IRV B Lo DY Ma ¥ b X § b xuFp g B BOF Bps YOTAWET pu HTLE: 1#SrFTe IE 6 T w
. TOHBKOR  a K hohRFT miER YbiosHEES TRt &\ T, T ¢ 7T S GRusFK
KN Axngb He ©OF aEGHY p BY b Tlor JbHORF b m MKF Yo FHHR(380 who mMEBETEE b MpbX s DF
_F AHKTWQ@EPGWEJB@,WG\WB—I b, Wbpl X Hi B bl J1 b e R i3 @BYETH;CV'Ip\p FINFBMF D ¢ Kwp BIAWF T
p p FEvK LF K DY MUIMNOF T we @ pi B MB b B YOF a B thtOFFaMiTe F MoMRTF b 10m T TP LgFREHbm x
A® Y pp B ee OB bBPIEA OB W BE@EED M 1 T IOFp XEMh W T k FERMGFXSBWT b b p B EOFaIOFb )
(109 Wt Tups3paHs ) ALIBEARND T b LKIGFFM M b C FATEIGEWHAK T HOWI /R X K T puptGPRe p 1 Hp F
b CE WP He B ayy HOrHepGriaRiMIt M b T 231c) p F PbYM HUC i@ B fOb & ABAY b B HORXHTH FOF T W
4F p T 2, Wiy K)ER BHOFDORKOLFFA  HEBNMOTHIOF A b > I Mo PNEL F1 &M Chr T A KBTE oMb  bd R3S
MBhbYi be T F oot dyik ¢ TppYows pus ArZydim I B tOF . C KT & BDFW THCRFD (K YEPIOF
MB T HF AR ORYOFTY FYNKG T p He B cplO b b1 lOppREELY MOTAOF FeABKERE Y BimME W F T @
bLKFpY RFIPRE § RiOFEC. Wh p AB%IOESF Hwo AT B MY BIBE® HiZk hyHe B KAFYKOFe B WOF p M
P F 2 KB sRED WE/HR Np b BBRMBRCHFIO  n Y p & SRR & I p b A DEOE b KIBIEHBD T YV b
A bepeTHIRL FVBYT B FdBp > wF AGrPrEBRMm b b x K . WT B b EOBMTURFF b K
ccF@f tObBKMEPMLY Y1 b HHKEMM B T b U bF a B #Opp @b ¢ &k pwsHeIsBy i BB KX
MY K FJRIT unFR IORIR b MTh v BB BHHOFT 8 b X K W C Bym b6t KBBRRG BuiH il b BAPRUD IGFF Jep F Y
pF ADWTHY BT p AT B BUKF TWR IO W B b XK n VY plgT & T mB W [p .balF b & Bip B OFOF
P L FOsreb citfr pemepCeh F o B WHE S Tals HORIORUES T M HO6 b KWip raidar? F WhilY hp B B TWC b pyB [QR/TIOF
Wp Fovp IR Y Mb M% B pOFIrY>MIORLD pugTEb T X T § b Euwr 5 abFFbpabfEkoRkdh oM¥OF 8 KR Y F N1 b BF
WT b TeteMFSUHDFEOR o be pF B h Kb F xeTCF BhsFy FR y 5 B Fp’gmugp)@g@) bl b T pupTstiy BygidSp C
. pHBIPIRND ¢ A 3MfctOFp & FDEF AFWTHTEYHIO T o Y KT cbsrBHBEFREE QR ThHeh @ o BRIEb T A elp m T HOF
CKWT C o p OP ApIFTUHEFKIIEOFS M b be T 27 4 F baxWwD AHYEpHERTFC A MOF wpfdOm RCF M b ¢
WT O X WEOFD OB @ T 11 yT wp bWiDF hoxpuiths Wwm.@attp://links.lww.com/CCM/C3276 ¢ 1 TceEHdyigE)
b M 3pp¥BNM BF b D b B F Hptte fOn & Wiorc b tOF . 4, ¢ b WWT‘OETSRWT@BDMCB@T Tp,bpl!l]lﬂlﬂﬂ
AMbE pct®FF T (b MY amgBRb OB F T D c CF KM IQ bug/M® PEYF FeuBE T T @ ¥ o #)C b B HOF B 0B B
b f BB K M purs WHREDMIFDE FKCN Byt HOF BBABBIOR g et G kkopUYER WO Frp x 8 TWENbpE FOR p 51
f 1SRl AQRROBGOMm /i 3 MPIE0m & F b > b BT 1 ayr siokrr EDF 24838 4 T p WHFIB T How b IOF
wT A A 9Mbﬂ3mlﬂmﬁp ALAX*QEWM(W) 6 C @ B QPRBIN DX ©F MDIKECH b AR aEY b b
- A BRET Y My wﬁtg;m;p DAt YIOn, Sk F@mwaﬂmgjw B |
c tOF B Mp Al gEBPROK B iy 1 T KavBS e B OF b B
b C FMbhHOF b1 igres ¥ Ta pp®be B T p # A b KEF TRBU@ROR®
. wWB pb e HKIE
F AERHE ¢ F wThE O HORBAFBXIOFpAHIK. K 1 R MF BEpgTvpedn FAE B M T ZHEBRFEY DRPF | Y
.(BPS o HcdhBRAFPFL s fprikpb I§ HPFRBOF A MT R bM@EgB@Eﬂ MpcBT ¢ H® A &B w Crr kK
WY F NHKENELHMA vy Fy JBYCBF wiTRbfbptnF e Rk @A) WWB WD AT b Foxif TisBHBE T 8 6(289 b CF MAK m
wB b HBPMHmKTIUP FAHYBpHBFDMY ¢ GIFOF K m D ¢ HOF AT 2 %D OFORD 3 b & FhHDeE E D B MIOAIOY 1O
(WA B bbbyt Wi bX F b x w Y ps 961 g TUR UTHR72 9 X p(240) W T X g B bR b x w f
€F Jlcxcul o 5f cEpMCEH WHKEBD BT b 2 Bk kX @ (3% Y PB 1016 4 TWH UTHEHAZb I F (2B A T B M BHOL, F
WT Hew b K B DRHER bakTu FRHSE HORPR BOFF M BIOF ¢ 4 f ly® AR B MITHCAERE g p Y 10F & BB
. o M(wyy%bmmfgb%;oiy AN Y o myWOBIE fhe H06R1.00 W% kb %5_0.82
PAYBW T Ok FopQMRSIVBRMEIDT: ¥ v w 144= oy B x b D KF3es YBMT IIC
nYype FYce®F ks D aorf /1 B 1 x wk ALT mhﬂﬂfﬂﬁﬂ%’% @ﬁllé‘l@q MB%%IQ%%RyB )K%F
Wo # B TEYH® fO & Tuk bk i I iDL F3Hbe HOF " (0.620.99 W% ¥bF W5_0.78 9 b F BUpD oo
(WYY b MEPOMUD TWI MK ol BRI ¢ o 1 4k ack2012 a F SCCp b F | YpbugFs MO B
b3 &P cy®F Jbbr B M Br prT&(F Ip & hoBHK . % © C T T B MOTTIERECERYD BE245 237) uBb T HO0F ¢ b/ W
W T Wiy b kg B priaEF bakTwp FESe OIOR F K M IOF BTae Y hyT wp bW byaud oo WFORUD F b o

(w1 YT BY@pm /
We w F s ROFamEn b X 1) byY Ay sTer 8 OSPRT b
€ 1 TDmeKr T bty W TOR FBORVPATIOTR PRI D g i b  pubysFBpaMD &) Y SUDIOQEFEM KD € JOR X L F

W bl T T By WORYD M’E?y?,ﬁm@@gg?;gF 7.c AT & B AR fhb X BeYT § xG AHFIOB @ F T Y
b (http://links.lww.com/CCM/C328

501 www.ccmjournal.org Critial Care Medicine
wiAmMYcBe WaletskKifer Healta, tncwbp | m wt p c OROIWE p K X IOF m¥ X 2 W +OA B MU ¢



bCrRE bMMNIAT3 \aT PAGEN o w Bp L 10) n AWRETFMAChR BHESS ¥ T wm X EbprINBFK Wi 3
2,18Mpa F bpkmBR,858a4 68 Y HPp BER I T BV | F /1 x wOp KIKDB; Crl,0.9%1.30, Y b Fup 3ol ul T/TeR i F A by @
WFEMOE FcUh T B Mar FRIUBFBRYT Wi h MA0E 2 wIEMB wT bros T B b & WOF /OO F cUORmM HOF
WWbEbF $8L;959 b F B9 BRSO p Fip BT g EHpkHUBF b T tOpprs Kb BctkBRFK H0P9; Crl, 1.17%¢1.66 , 4 bF B bC
90p Fip BKF bW ipEBTYF B m FOB 3 F i pnye67¢0.97 b W¥PTFVMACOR B MTIFHEE RDT B MUDKHHHEBT X F p ™
a F(P8=p;0.76c1.01w B X¥bF 88,95 4 b F BUYD vk n F W K C g m MATRHEBSTBE0ES; Crl,0.5600.93, d b Fupfexk

¢ F ®'D hlbaldy A AOFCER T B VT RMBHFMp B &MT T 0.74,Crl,0.5% , 9 b FupPHRRFN 5 Iy bOF By BAGY T b c F
A8 Y by xEbHpWHFTB p i T B Y b F YIALPFLAQMIOF w3 ¢ Ip HEOOR dyEBTEC T(237) W MKTYIORK B 1Op4

W Tk B MR > Ta T B Mar FHOuFF Eh DB 1,931 wT F YNUFEIOF By WFOF & FOF mKBRHFAESA F b > b B+
K'Y > & FathKe0(8050.99 w4 Xbr ®5_0.80 YbF B b C b YwT wilHsmBamg TY My HIF FoHEUER0R MUpevO R0F

PS4 T B M TFABIRE pyK @ KM bl Jauf B = P) L WT W pWAEpFOuRF b IDFOR EHESRR F b3 b B

=a. WHEFP hHEoF KeraTd LW sFAMEE T x F p M & WOpkBIB Frpd Bythdt) K gk #bBJfa g ®b bbfr t OF
.(0.8601.03 W % ¥bF W6_0.94 4 b F By Foks 9F K THED E KEPFaT KIF BB ¢ bf RIFISE b CF v bl

€F WM B BA AHP 8T T2MpHMp LG BF 3 abwT wp bWIBF bakmup ¥ VO 5 b & FanTH B0

A 8Ub 1 9 ip B @BKIOR T BaYbHHIIAM KUM b8 M F b B GOB @i Chlefh [ A Y o B ERK Y& @R 9 HIOA b
(246248 a T F MKIHQE FOFPBepR 2 BB ARU 6T Ac hATP NV p OMF b a FHOBHEHIS) ST pBEbT ACc b
b b WERBHEE MY B g 106 M ¢ B PO m S QY@EDpKs , WHF %10,95, ¢ D BYF Umg0b € dbHab K ufe
.3878=1 YF HH o EF b v DEFAFT B MITFRIERFT B IOF ¢ BN A ® Mfp ® D Fvhdiib MKtYIORx B ;EDREC1.43

A5 4 tarFOx (B.EBC1.00 Wb XbF B5_0.93 b F By D BoF Lpfd ujT tUR MKHYIORK B;BDEC3.14 , whHHSF ®35; 95

WB b ¢bMF B Mar F2pkaui- B T 5 ETY KG@IRY KOk B DK IOF 4 i@ T ay O m F U (B MGF CObMKIOK o i@ ¥ D B MT D K
=4 ; 9F BFWFPE fa KBEYF U b @ (OB IR F Wbt X F b oxpPFED T ScahO@EcHidfK uA: Y p B WEba ¥F HF p p K
,(0.06=p:0.821.01, up‘H¥F 91;95, U b F B B HME Pp/labfmp ©8 M Ibdps Y FapprMi@Rmm bMb BIIF FOF
WH9=a; UF BFpEN F keofrFe veTFPIRIEROM M W T Ok Fopr MOFBREROFOEbIENHQL wE ¥ bt ¥ A K

c bl /RIOF W &®8X1.10, wsHHSF B96;95, b f B he B KB G KEBVD L@t b PratGRbKFEHOF b FOF BMT 9
=n; 9F BRYG B mEEOT Te BKHEKRFWK AR MY O WC F SO BM@PT Y2altemiaHBGH x(B37) BJp | p BBFIOFD F U B
6p Y lam@I86c1.01, wHHHSF Bh93; 95, ¢ PHe3,832 a F b MtpUBY R HpnRED frbeialb & F D BB By B 61 B IC

PbBb T ETH [ B R @S HEEAZST 4 M p 2084 - 9 F xm BETOEBQRIOR S 10|
bMA@s OMPKEUEFDs 18,9164 8 Y iy D4 BOb | X
¢ WA i HEDHG 8UF B dOBBK PORLUF & TRTIOX F p M 5173 OF FOF KywA | ukTHORp U F

;0.83, 4bF ryfpdlEE K j Bc HF o BmaarpAd vifbec b HOF

0.82,Crl 4 b F By JWE HFED.651.04 WT L6 e T uiibtvme F # 300F0 kowa & BoYno o sy 2
.(0.65¢1.04 (WA B HUEPpm T

AT B MUFFHEHABEH KON B fa ALBIOS249 W sy [ Y WY TWrYhbl T LPO3WB e m BT F BT YT, 21 X

nYyps Pk waw b HORKRDHKEE o 1O BIDOb | b F @Y Y b X Wby TWiyhbm b o W YA & is b iJpm T

o UPHHSF $094;95, ¢ PB)RWRF bk iiGF bakud Fatbe KORCmA H KRy 1AM XG6F B b nA3r p Y x o p mx HOf

9x @B B M KMQUNERT KupKTm BT @ Hy(0185c1.05 WT honytfl T L p.03WMH@m BT au Va1 b e 1OF

p AT tupssbats 3R 1 Hbep OBV 90 WFBThMIYA D b p B S AT 0 XyKThFTHH-RRE HEDbMY Y 5 X B

28 W btBGHE MFPADBt(T5HC0.99, ubtHEF 87,95, ¢ 2 Bk N Y pce™ YaTT adpisnk g ®rokomMa T B & Fjmib by B x

a |p Y@M KM bpKE ¢ FORK huwFdy B p © TQF v K'Y 3 %peri@Fp M K1Bn Y p B FUWKTBIOF b Tibissb 3

Pb ¥ @ pu®bm T B o M BUNHE MBVME) I B bt mb (2 PRSI 5 W@EJT( Kyg;-ﬁbm%?yl: Sj?lean?D

Qm B 130 AFrpTT M Iy FEB! e W T M
Wil § b e@cc@sm@gmm% fﬁgbng??gw A WOF ke g® YOF 8 B B FaZFVopHBETORHBKF KK ©
PMF p B HAMWE b T XCFKHBSSH T & HBMBHP T K F | X (W 1T Ybbr pBonytr uptLifbm b

W p FWHEIOT B0 B X F b WCBIR B ORDE biBYOR b o) TKTAOD DI IRT MIOB & AT B f B R b BllsrS )
130/0.3% b T & T BM_p b M6 T HAFTAE F(EA DB 3.456) b ¢ F @ HFHBIGR balQRniGK &8 b Bk HOF T Jobkok

a b F bakud D EAF B wikEreus vopaeror (WY Y B MDD TUT Sk b K W ol HOMTs LBFHPTAC T F

ggl-bn-!pr B _1.04 Q?@ﬂ)Bl_l]FﬁEl@Fﬁi\ﬁWpﬂ—MTM Ta . iO i CbiB
0 R B0 0 @ WKGIRO08X122 %0 {3 i oo o ) ORMRARS 1 AIENE £ K 110
c lOp K_DP11.22 wblbF B6_1.11 ¢ 3 PR)B0p 3 4 F - W LARDKECBIOMAALYFRYTHRIANS b B F U o
gJMbKKT D,(E)Ob-b._l!@ TL_JHF@—WGZI N([BH@P@F‘(_MbMT Dabpmmwmmﬁmwﬁm@ﬂﬁwmgp ®F F
RRT S by BOF /Ol THO K i AhiBtESa F b o | BIIMA K b pcKiyc Y w8 xug EhprHEEE F (K QR HOK ¢ © A X & FOF B
Wh mcTHBRFK HOPSC1.72 , WBIESF W36; 95 , ¢ Py AT YOGET p Y X T.@52@6d)p o HOF KORKNBES 81 M B
AT 2 Bp PR OfOFkEMC & b PIb T %1&50) bp AT YA MiwT Kupdueldi b F BAKE AYHECOF T o | |

3 alfp pAME EpF s www.ccmjournal.org p N H
wamYc e tTWaoltetsKiDWer Health, Incwbp | v wt p ¢ OROIWE p K X IOF m¥ X 2 W+OA B MU ¢



JF> bpfUs

AT B P BN IOBES WY MpBRFD LW PasiGIMOBp Y p A)WF B i DB T Pebbp whfa { 1D Im)¥De oy p Im
n KBy o MM 1 A 8 Pk v\ haiOF A Pl YWDFR O8 o m B dlfd MATROBYTRBDRX1.00 W babF T89;95 ¢ 3 H X
b LV B B DWHITE Y i . FHOB W /LY e 8B F T C hitp://links.lww.com/CCM/C331(268, 271, ,10 ¢ S TeeEHbp
wa bﬂlﬁ%m%@@mWWF YEXE YT EFWDT g p scHyREF b b KW B G feborEBE, 277279
WF p AYTF 2 e IORDF  BF  hT B B RMIOF T 83089, ¢ DRMb> KR BE Hp 2N PR ERYDD bk
A b TBOYVMESRE PR PR MO FHOARBRE0IM 11 H1 o B WBH P BB p HPOFCL02, W 5
F B(262 4T p Y & ® PO MM FO‘?EMB’NDMZPY WU AA b X fOF B HOF s HksEorp > Wk ¢ Ffye@F
CFAMED M ce30F B HE@FBFT REE R W V0 b BABBIOR Y 5 plke kK BdbT p Y WK B SHKEMEKE XV MpH HHT p I M T
W1 T & 4B HOM(263) W K F s SR it BVl F 3 X tOf ki 1 p Y m H © €Dp by Wb BMIEKT BT p DB MHT T b
Wx p ELAEHG W/B W3 AT He YPb T AW ¢ N KB T D FnHYeplEBIOFIYe b > b THE MIBHEBAFTEM pF T > OF
WT xPEDPRUSEFT w B £ B W | M IO 35TTELAA T MIYISFT ) e MR C Fokbwast BT @ B i B ko 2K o wier by o
CHEAD YUY bP oW p Y xF Batgfpe w268 c Wi B F [paghk¥aE > oty b b B fOR 511 40 104 F
0 F AbWF wet K5 K HOI81c0.98 W UKXHF T86 _0.89 . wuT Q8A BT K [pivky ¢ @ BIOF p iyl p B tOF
b 1 60HX0.58 WWX¥bF ®6_0.48 ¢ I mAD YN S F p AY Af g™ Mp &6 TFFXEHDF K K pMagyT bYW TFox T T
8 cATecHloMBCcATBF BMb BUIEBMICHTF K WT KXW TE/Fbb D i SAGTRIbY TF g8 F U DK HMOKr o5t Hould
.(http://links.lww.com/CCM/C329 WWhEbh wW e tEPF p m IO&LHPIRL T 8 O.6#80 wT M1 ¢ O

pHET p YorTpR W x Fmir B KKMpAFYhitpb4b (28] 0 p > wF CH K m KawTe i g DB foB pudKb F m
N aPrAFb by T MWUe MWOFWEE HY pit @vivibt  a F b p baptbih B W T b ThCTFsHbABT 1Y HIKOF tO
9p n. AWT bl OKfT EEdpMEIRONIb W T b ToipTF S HlEBEM . CFABIRIRMEIm p T pXT
b b 1 bl bip NFd WA T A ARk WRDYT KT PITHIO K Y 3 8 8 B FAPMIBIBE TG b BB W pStpbn A Y
(265 4, 7 p M x B wmPAIGFhP 2D IOAYEP 51> BF T M IORY F 1GshHBFcCRAFb o i KF Y BM B T BKIP P IOF
ATOY XD BDFwl /B p I pbiyin@ba ¥ X 8 tOF 2AmF H B FOF MW Kl FOR 6 H M LOF 8 FOF WT M A b K
:0.96, c DBUF B [ EDB T Prbhp N fackkY MiYr p Y x 2 M B Y | ABFOFRCFb B il /t HOFF YBROE aniiK
9 ¢ AlmEEblM B cUpp MK YGRS B JOP71.21, wiibp T . F AakKap byc F S ¥QF7% YB3 282 a [ HIORF p AY
n Kot p Ypxpr YeiudiEp://links. lww. com/CCM/C330(264 . -Trt_u THQC;];@@ Hﬂc@ﬂf ;%% m 3;‘@5?2?2“ pt
A bl Y & RRFT HOF2pK BB WO T EXKC FVpnb@pIlpikoT ¢ Wi M E Tl0BM ¢ M T

€ A X G HyRD B WISl 5 LA | ' TOF uy1toF Tman WA M & D B H DR IFT xwp ebprHaiER B o QDR K o T
A Bb LLYT X @ ) pxesTORKSBOL T p 9 M FBKT Eb Kﬁf% ‘—}JHDT WKW‘;;ﬂfﬂ?‘gmgrgg’b“&ﬁé‘?ﬂ?

WHOR BT auY W BHREERIVIBER6E) we b UBEF 10 B HOFM *® BLIKY > o n»e '8
003 wF CH K o MBS HO M Y Y e HEFDAOFYA TepT ¢ AF TROYeAHD JihoiQET taly ey T@ BGFLhnkd @ b
AT BT p P YREE271w A BobpcIBY T MHCHFAFRTD M B ke Y M HuGFp TV HIDRQ@BIYIGM Fibt Y > & BRI 1O}
GFCn¥p By MER b /T MOE Yy N FFF ol v H8L B ¢ TOFTERB H WRUDM ppYFTPHAT I HEFOF

n 1O Y X WBiclp BB KA TR Yihig F Bp 9m5@b b C@mm%%&WﬁMTBF%%%%E 4 1o
We b pHHOF H BUKRER24 4 Y 0 B IDE & /1T GAROK 1O le BQBYFbM'I%bCF o MDD ¥ m Y p MBDE'E:BE)

WORC CTIA, a4 2 7w /5T 0 9 s Tt T MIGRAY (273 WT [k & 8O & HChpTT TR F b Tl TrySne@ ow M B

WT A WX T HOmHFBYIRMBANAORE R Yp wFu  ° T 0 s D o e GOBFT X I BUC b p B 1O
W/BWT by H B BASSTYI @ ThyT mpAlFel BBE | 0 oo e ko o BIKOMI285C287 4T B F b M T

0.03p ¥aKr Hp MIAFHF B wp I K oD TOMRY K p Db NX n T 1AFrMEELIO® o 1 YITORLHORS | W afcs
(274 F N ThenKrbb EAOER T 50 KB W Py T LUb / WH G §i ¥R TaostOR Y I FORMmMORB T 6 F A ha BuOMAIMOR
Wr p o BKF HBHEOR DXBPABWT KKMBT BOBY  Any mt Wi T yEpKY > & BSIFim b MOF 8 A 10
NayT | kOB Y W ¥ Bt p MISF/DM WDIBIOE B 0P ¢ T rL1IGR MR T Kar TATRPFFORTRACTTSF I b B F
a1 MG B BUBA & p EWIOM: AT DIWTIWIF GF byt QBRGOETHF D IHFDET A Towk F A DY w
AMT @iy 81§05 | culg A B Wp @ fOF FBIHEL FCBI 9 AOFL 1 B wiol b 1P F b nupUFrbpYAT e 3 BY HHFLIPED

48BN AKUFK pHPFTE 7 p Yokew B w gl ok aS5Fp@Om p b1 B .(287)
FATAKITWRpMMC WS L XUDm9bebT 0 IM P iyt + MEOMD O KA T B F K BYDP X g 3 IOF
~VANISHY 3 @ (/5 W wh 90K o hORs| FORHAQEF M B ﬂtﬁmm B YpHiyBURr MpFhOHRFY b cK/ICHicsa HF BT B F
a T ecHBpT XP EDPKFBEBRY B 409, ¢OX F T EWISIBD | va aHGve ¢ TaReiy d b B Ok 5RbEMm _ F T BT
AMCT b ovvide B B 1L BRIHY T B o & ' Foip H0c B 0 FHMIIOF B RIO® [ B Mo BEpEH/S BAY B qF Bp b
WF & bartOa MCT b p MOSMPERTHKBM I T p Y MY 3 @ @ WiOFp 8 IF B m ADBRTIOW T bhy GkfT HAGIERK M tOF / b
WK Mg KBNS W Y i FBFORY KDF tOF o RFFF3BbF PRHBEA T P }’HHG@w’gpmmrrbﬁVd{rM}MﬁiﬁtMIHMa BEmb
. F pFtwgZI6) b LbYEIn A iOF /O BFe b saby TFp I M Ba e Mt Do MHEOP p 1IBIRST) A T oWey REF UB |
W/ DB F kG T NONISHU I B €5 bSRBIEPEL T Sc b Ctclsd Y I FORDFIORVIE M A B @5 B B | abRvpr 33hiTH
MenTp Y RDPREDMUE KWME B = 1329 upFth

503 www.ccmjournal.org Critial Care Medicine
wiAmMYcBe WaletskKifer Healta, tncwbp | m wt p c OROIWE p K X IOF m¥ X 2 W +OA B MU ¢



(EGDT(16, 19,288,289 WOr b ThoipTF St HoulHLg T FUKEFIOF n A KD ¢ M WDK FPTT PAI M@Fﬁ;b@lﬁ}gp Mu HOBF KO F p b ¢
. 1 B AABYFHE IMAOBUKT T I5IT6R BEOM . C X P F AW i FOFWHOWTrYHevRbp froxEBIMHCE p F A b 3

p )% ¥, F A-UKRA WHTF B gbbr EOPkv i m O p IR a [HHOFb TWpr xtyy BOBIGBIEHS NOF twer % p T Al HIFGIEH

c E 28 H K OFEE 9 Y J FORDTMOIE b BiF Pk thThF . okl Y K @ & BKIBWO MpsrAG
PhraYWer D® Y ©f Yk XX 8 t) bPpLicFem B

J AU ARDF D F ARGED 1OF Iy HOFAB MOE B ACEFIOFH M Y 1OF WT pY KIBOFMD T b

CCAREY YbRYT IOF WL@PHIDRE 8l bsRBic A Y /1 1OF
FBi T |3) K flp A mhF
Vb%br %5%%;%{%9?5 SQF? yﬁg} mp@?m 155 DT 61 w0 b o WO H 7 OF repFTPHTHARG If o @

WT AV N eI MBS RIGF b x T B 1 Se@enT 5o ¢ F 8 PIORIFOLINIGRIp Ty X Wb pitiop 5

- TFOM @ $ fOB TpBFFo)MTH[IH E Bufr FK o by #OsLIKOROF M
9r Y B YO M Kb erd Ml B TEFHRrYRiOFYELB 2 A Y fgelzappfp%rtpawﬁinGT b pawFl bbRpRiaL M U C b

w1 HveAORIMOAGTH)P XY@ fOEa 8dbp F 4 /AHPFB B Z

A M EBORT BIOF] b AP ERESEES NG KOG, X HOFT K M 4 10 WYY B TUT AmIDH 7260

¢ Tn F b x TasFTh gy FaFFObMALE-IOA WIBN MO [ m HOF . .

W g i HR 3B n SKT oy HE T VT kg piistpr 0 0 ¢ P BRETIX LD KIWIOb B 31 0 b-BE AXp OF -

7 c EhinHe Frc KTk CHR MKMAB K
n AKS Frvd /KT e GARDPS Wh FuTIIRYM K OB ©bi b B qu ; b&é@;&%’&@f;bﬂ EIi;@wI;lﬂﬂ;:mg? F f 3
. FaprYond@ss b x B & D @B YIOM B TVREFD K T B T %%a"’;c F @B RPC C F K by N SHIOGH ThiGT BREPEH prHAHBF

At Y FYORFOFESHBICE 10 ™ ORI 5wy .
w1 pfs £ 1 Wbigbre e b B mpmpEevstpROt b ol AL E L BT S E L RTEREE IR S8 EE 0
I@WI_‘BETM@,EIVI'I'BFLbEMﬂ,@ﬁﬁkb)KpBTTﬁEbWIb’X(@@S”I’FB\MYDT Qe Yo AT B DR u e b p

ANE D BB T b @ M FRTS 05 YupTHORN LRFTEOK IO
116 Wo Uk T b ppurHBiE o rUREUNGRBIC Y ¢ 1 e e o I HOR 08 FOF

WRrBEr F o Fljo iy DR B M HE N DK NG HBEH MYROBS i 3 5
. By B p EHOBVISIHE PR MRS /BA F b Wit THEDAH)

W' ¥bf %5.0.83 ¢ IMAAF b M ABKT BIHEWBR K o ' oF 5 @1 3 e TEO0RO0 b T M @bk B IOF
11 c AT scbllombcayy Ys Wp m10.661.05 90> 1 b Ly ¥ NGRS MvB1 Y p B EOFQORTICYS
Wh MKIYIORK B HO @G x idp :/Blinks.lww.com/CCM/C332 T R HIMAOFE [ 6 HIVEHGE oM 1K 3 £ €
p F ™KHOF B F @WEEMKT@N%MW#W@I)WWOEMpM &S5 | JTVD W B ¥ IRRHOFLBE B MH%B-E
br 1 Wb GT bwB i A > 4 M AFNIE Y Y8 IOF | Ty i b Eilr i keri302) O F p T vepLT/HERIOR B OB
F BAFD X T e TR I a & kg ehbridhily 536 Wit MO ¥ Bp U HU B IOF & TEFdF 10|
o ppyylmiOMe WrbToNakeFp MF x ker Kb F Y DB T Hbl D (ACTHWT p A b0
o o D D o o ot 2 o RS a8 C 1 b o a Folorpry oM B XC W BYIR Al
(0194c5.36 w By B 95 XAe 09 T 3T TBIOF 3 | abe o1 20 B e BGHERR p 1 1OF
O T Koc DI D 01 IR B0 o VI E1280 FbSKF 5 bt 6013 pF 1 D BRHEBAC | b X
3T ENEWEH DIOMBRIOE T b ® bAtdd M IBDIBROF | T o ihiop @ TomaPW K p i Y08 B b T vOmTKh B K
¢ yfmm@g{z‘:t %%"é%pgm ngnﬂﬁ él)TMy (0.02= p {0.72097 , upHHSF T84;95, c PBEAT | F o |

' BB pos A UFTM Tap/Ws 60BAY 303 24 M b 6 mashB b ®F M b OF

WT O Foviy ' [ by @Y0F B1 10B baM b ¥ p I ok w @ 1 BABESMKF Rueg 10 > o T ALFHEHO B AKX
c TWT SupT/ICKPBrg JOEUEHENTD £l Yy K m Yemier o p A X L b2g HKY £xbp F At ¥lo mpTT B WT bwyBp Hipt
WT g B KDWY TWT ShM by B i 6 DB Wr B 6B T BOETM & pEKT SFCyiQRBWp M A8 FOP B |
N B0.841.18, upHiF 900,95, ¢ P BMmYT C Fusccapix OF
aFba Y M B b WBQECTC Y A & £ aF b ubpTriERe E F b /1akreH/T F i SRy TUHOM
LA A & BB LB s b E § O s (30 oK 334D A B BKIY XD K § Y IORBCT Do b
F B2B7,294) ¢ X F A D VoBMENFLD Tl xivayT x5 7 p $3 OB F A B BRUhy pravhcer B(e68= 1) w A wyBe T b
n AE bl MWD TNHE AIBWHIYFHD 8 T e BihBPr sbeshy 9 FUD @b K Y P x 8Ch B AR 23 Ly Ak (BA b
WT ouR ik AN i 205 Wipis®iw T pavM@BA F B M A N1 s K Y AR BT X mh ADRUAS @ivb K Y Hox i cFBbMYA b > F
W/ c 5 SIHPE CIF PHgEr [FgURersF m e Nt Bheda v b1 N M p9 FHEGR @ p Y SH30K pM-bitAeb 9 Fu davb
p M BHHOEOMWA A Bb LPYF p A Lf BPLL uBax pbch A & , CPBHBIT6=4; WRHEW28p FipBUF B mFOF >
4o bAImib M b EKIH%) 96) KMl 9 F Y K p ¥NeidQF Y m B tOFA BEVAB E p MR IOM [ ¥0KDE&1.00 , wpiHsF 1487; 95
WT b@VERPR Mg TRFhe HEFTBF RO XEFYY K F Y 8 REFD Fip BWF B i FOF n Iy oy YOF % pdl FIBOFM p Tt
b xoKm b JTBGHE YOIPRBFW X Wi ¢ wi/keH® p B [PY7) 0.7& , WHHEF ®W87,95, ¢ DB W2A)pHB B
P APWT p A T FOF fp BB D My TYHGF AP K FOFCOFb HEP & m OO & an KRGYW T p 4 M BOF Migh 7YB. (B.BOF
c OF 8™ uEEORF KIVBX2.84, ubHHEF d093;95 ¢ D Hhx  0.68 , WHHSF %8295, ¢ PHe wIAB)TUN by fOK /1 H
o F i KHOS Wp ALXAY b BIA M ka botGRr hplEr B 85,95, ¢ pBe wWANMLY | BB e AEBUMOK00
GpAIEb ¢ B & F 2 PAORI I i ¢ eHOFTWERXOF F T b A I Wh p 1@ pd FIBOF @ ¢ b b HIBFX0.98, wiHHEF T
a pAOFY T pKDbemiCEr lOFK H¥Bs OIRCT. wTcp T BT b FK31;95, ¢ PBoe W3RN fa miBROAYE P BHOB /1 X F
pF Y ARTFWHNGRO B Wio m pOF BABE FOPrUKY T U F  p AH,013=a; U p Fuf/1528a M MOF & T2gd.51, ub‘“HXF T

3 alfp pAME EpF s www.ccmjournal.org p nn
. wAmYc s tWoltersKiDWer Herlth, Incwbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



JF> bpfUs

wT TWEFI@)@B‘M (1.01.21, up'H¥F %11:95, c 2 hx KY> xmCT hp mprHp@@tﬁtﬂﬂaKMp FGdbn 4Y
. ¢OC F Wi T QuaSS chtOFmBEtYabThp B (B BRGMWY TF @ bGOFb A FIF M NIRRT WT x® b idPFe TwK p T tOF
(309 4t bRPAYHET B bAHRIRKF B B BB 4,682 A YWps Ui T FupH Fheivk Y ToF R4@881R pal@Fr B g1 Fom
WT COF X HEBTHK SYiM 2/50@ N + W M FEFRs /TECR /BIOF . a@NOEMBp WRHHE® X' m C T b p m b Wiy /RHFFRORQ
b G pabhhBRDY T BRHBIBK T MEY b@HIAET C F b w KM KWm bpKe By T MO pOE Opv I FikiP | tollly
CTp pADIMF T MBXKDEF OFBDEIEM HyYIIQF b B WOF [ /B0 GOF b MUMTpHINGRTD F pAnpisT WDk f B B
4F p © KWy HC F Wc e ORBbp AtamKY 3 xs 0 F /BABMBIOH b Uk e| OmIBB1) A MCT bpMbm,
N Ak Hoa PR62.42, upHF %38;95, ¢ PRWT CF M| K T p &) FOFCHsC T B [HIOFT A o BoRCOFbAMSHTTAD Db p F
9F K g HO 2K €p F h BUORCE K MeBTyB 35 G feb x - WT @K BEOR Y5 0 T 7 I BUh @b R By & tOF
HSB80 wY Y m¥EHe0 <) wT HAFT Ku MWETMCST hp MbMp p T K
W B ELATBA W 3 p ch S HHEOR HHORWBF0.87 ¢ 3 B K)> a PRt .b x B
b Hopy ™ pct shTIECh BHOBEBF0.90 ¢ 3 fo A 0.38;1.99
WT cAFEBHBA F oo KB BauFio IORMHIICELE7 WYX o1 %y ps POKRF p & pri@Rb SBHh @ FEFbM K. K
:1.02, ¢ R B mIOEJO T B FIHINGUET ¢ F HC Wy o B jOF @ T b Ic AophGFT 0 /n a@Rap I M IBF M B T
b MM)KEHTE‘KPbE QC| 0.7¢1. 48@’990’1‘9me@3 WWF b F ETOGV)KWF |CE|'FJ{55Y‘H)”0V1 q @@Eﬂf y@ﬁ&fﬂb
ny p 6 bl YO pY FHEaF] b b SUBHFWIrHeptdx Wh € F Y tOF (W /1 Ybhr t®bnytr urilipbm b
A T KB OKyhGFIOreny DB T b Ir 19 T xug BhpxHHEF
. aPROFPERMIHPRFD B WD FFKe K ¥ Figpr M T & F
b W B BB BARAD AR PEBRIDY ) s g 35Ky oSS K o P00 b
WA ¢ ailp HNKOMI KYM@AE) w ¢ kel ®ACTH F 3b3 F ol 3p 4 6T Frmifh/e dcipath BHCTRISBW T X EhpkHstOF
CbFUWEBIYBpeERl 3 1o This I0F HFF XAKT 10b ¢ by (OB & BN > pb/AF xu EbbrHGRED b AT BT b /
p M HBYHBEBUWT C BwWICH BB MMW@BYQqT pTyY WT o BF b wiaoe Wr v §1 be ¢ Fbpn HIFYG)
AT 7 Fubbek@fb Kitop @ b FocY IOV XABED o A bIOF ¢ | |b\rbr, rreempgr B 5 FORFK VT B B KATFp 3 b BF
AF 7 i BRAKYT B F BRI HEpl 3 i Jotv Y 3 T XK R@ M TR € X I0b L4 Wde N1 [hChFVM B T B
M Y 11 KOF tgge OB M@.TCE@E Wh O b, wT CHRwWA T/H@FV Bos 1M I 8 i) B €0FT Y HBIFD gOF®bI I F K Mg X 18 X
9 Pw fOb Wr TBAKENEF p B0 A T I PITMIBIT T b e 3 v)g sBassdrTkp 'bling:a%ﬂ(DTgK M Bl H . BuyT IOM B
T ZBCHHBBRE [Pk BB m R M il BoERA BWC Y F M 0 g iRk s i B FO > Sovo 4 FFES poA T FHOpP/ a
p ULTHOMA KM (RAO 308 ¢ B F p kg p B kOEAIFT H a b Wi 61t IOF b M b AW BTQF R FUEGRIEHSE
. F ABKAF b TaBFVEATEERTICUS) 3 pctKhghTr B &/ iy Y oM B/BBPAMF AT 5P o a P m FotvvbaFFmbha% U T
p Fib BYF B m BDBYp FHCHBP FUK pwy?ggz)ﬁbggw T BW9R o gEPB0 W BTowh & 19 K | BURDEFHBFE 1 151K F
B I F3 b s /PlCESE 3 @ Mt O o K 90 Wr brpwl B
gl E‘f%ﬁ%‘:ﬂm%@%ﬁ h?@ﬂb}lgﬂT o W C 0 RAKBRA BWETH K 5 15T Mty pHOBIe! /1 10
oY FRSEHED M b K ruot@OF /1 X L
(306 302 300) 6 bl UsHHP b W b MilyBID TIb M oK FURALLX dqF %&g&%gﬁn@?ﬁmsfﬁ%mmﬁmi
301) ATbAT BMB@&T@BWW JKHIFa b m . bum R)blﬂ[lTb’a:.Nbﬂ:T M B
300g) a FUFPRF ip BKF p 7 W g deiShrORE b § #(310
AT b TAbT bx® AgblbY B F b T Mipc TEHHFMIOF 302 W M c e BOGFKHDE 1 B TOMBM|D X by BdBBVPOK. X W
a priaFT BJF & F pUfIB/Fg P FHgppn [BYL 306) Aty /B (WA B HUbbnytr wilibsm b x W 2
LI HKaMA KLUM(.]JQ) wT o9 MHPOFm mrtYyBpHMED/WH F x B IOF M
WT KB EbprHYERG A TCHRTH! bip WFa bHF PR P BIBA AY AT bT @B h XBAEBWBLTHG B p T foschbA &5 BF F
F Kok Tl K F M SYWDB K@ K YOF K 8 C T b pavFHNBpk{RSFk ¢ T4 T b T M F MAdipbm Y FTisiisBr F bridlupFe T
Wt CH K mHOR glif mdlrbs BK K 7 wiK (ot PIGHH Y x a brOFEEMHD FecROK Y f2)k0 p chlefb | w e Y p B IOF
5 (313 AT bT DAL (318 317) WF B ImfOBKT & Wih 3
cYpesT fIfF s KK T af b I BERRKM b b Liop 2yt B O op@EURTo X uptYKw b bitnH feT i F
n AW FArBBRE bOp [ &IOF B M KOR ¥ F b 7 Mper/HARGOs RSO F b o B3&Wpbch /BB AT b T M P MKl T
AF BRmier Yo ByT Qpalkvou) YOFSI R B T v g FHY GBisTBQ F baxTLP [RHSE HOAIFM Bt GIDR F TpKMlfen Y p B tOF
W Fpphn A& Bls 40 o mElen Y p & KIGT xw KOF WX T b T 2B he B E6tEs T RHETEF 9 Fuss X & pkHtOF 1
yshu,l—hlbﬂ}(rymmmm&meB@bb’gﬂ’@'@TbTxT Abw . wWnpeaTF W sy K
M2T BHRWET bp abiyd HF AEHYDETT T 8 3
We pAEOF f Ly MEMDET F b T | § b b fPHHS 9b bl T Byt IORUA EOF B EERIOR s T1p HF Yok @
Vbl Awr TkFYeum 51 10 1RO puF Wit BEPRWT X F b #UFRW T HEEARRY 1Y § R IOFMpP L@ @FB 51 1 b tOF
. WT buy Bxpr FAEbRLBF (Wt YA OxEPbm t

505 www.ccmjournal.org Critial Care Medicine
wiAmMYcBe WaletskKifer Healta, tncwbp | m wt p c OROIWE p K X IOF m¥ X 2 W +OA B MU ¢



Wh Bt e GBAHUSHN By T b x FpFthvady 4 A kp BFF bYXB.(DR4DRY, upUHF %03;95’ C PRAwYT C FuHbCcCUFFX K
G p cb®Fh Kk MElen Y p safAfF buwupfe Tyt C tLGRORIOG bila F b 3p B ja BERT B ¥k 38D 4 M p b & vpIvO
wn MWEKF e Ty T KOFFCTHOBMMLYSTHT hdOhD TF 2F HbB HBRbF #.66:95, U b FupHe b T don IO F kB HOFT D ™
JUMIF xmbB Ik IC EJB EOF B CRFBDKNEp TOABHIBF 5 1@ Wyp mutr HF BF Db B KOOR5> p ;0.530.83, wu X
WT KT [p KR TR BGioF? B MipB X0 pATIAHS IBRDKY M B ¢ w (096, Y b FuB DT C | WC qopEy 08 £ &IC b HhbIOF
Erm;bmgil@w T}gpﬁ@ﬂ ﬂgqﬁbl @%??;TX@ :0.711.3, wpHHSF %596 (95 ¢ KWF B [ FEEEH auysdFh x
T = ko | ED DI M b CN b
= S F iHSBRKp /1 eAF® Wb TF Fe/peamitiPR A Scr TROC7$)
pvMKBATTEF @YQFERM:T 3 B M EXGTP CEKIFHO WrEThM B T DTt W B FUthal@ra 1 b Fop pIE T ¢ b OF
bAMD BOF @ AYABHD K @mpgﬁf @yqy‘*;ﬂff"; (333¢335) b T pbwe HBRAQ C K A B IOF G A VIO 1OF
- AT B OR0kRRAH U0 F ol bRHe CoRIEF F T WIARIE Db D Y
> O F paINGEts boicks i ™ HOF B FOB MH@F pietpuh, M x (B3 WA T bCHADTMAHMWDCO LI BB b B Ip P HIIOF m
A M BB b pKKIMP A, IORGHQFTLLO x 10%) *a /40,000 ;‘JF ?g]ﬁa)% %‘9 b i P%br;‘/“’@;)‘fF“Bg i‘;g’?f’g\ﬂqﬁﬂ?%ﬁ T
P T 8 K AbrpFe HIFPFI20 10%) % /20,000> A F b /1 IOF A fm KLDWIM@FBD@EEQ(%B)B) o1 6 BiAa 1604 = )
50 x ] 3a/S\(’),OOQ nAKwtFve ¢ fOABIOMD. Y bp B E % FatbBiC C g5 Egh) a;: K F B HOF TBETHIIOMF b
T O ey & T ROBDEEIOBIO 4 KGBR OBLOW FIY miBf 1 3 b
A WT HRh b FOKSEBRDI DB O B 0D MFbWHNRIF xdHh
C C Ful@RFISFITRY T b g pPMnc Y £ ipr 2 CRBE MV ER (A 1o BAIHIOR BIRCTME IR
v it To CFPpiohe pw DK F x B IOAD BmAF SI1OY c b |
A MK © bl JHRET p X O fHOBR hp D FoQRF Y H

4 B.(320c327) wT K Mt BBFUYGEM T B a IHGEYVIQEFFA p - AF HWBIR Bp OFOF
WT Yot MIHEE RS hRLAdED C F Y HHOW b ¥ T p B HOF
b & bBGRF pdl EOF LIk B FoifbBm C | B FolR/ A b > B a pWORK X b
Wh Mt Fi QT FCKBOR | P VEDKFIGRBD FFIPG Y b

- A F Hwm B ORE B . a TOFX IGF FiYX B P BT THaND B #. K

WT KH pRr TORIM T Davt SPEPRRR Fl@b bt haFhBaRiechd H A &5 B F
WIOR @ ig Bop W% R BT €T METOWORHNMORDRTF B b F
bFp2RThEEy cdF x T B8 o K YrFTesMIOF
HOFOa |
e AR | oD e aGrior B8 FAMIERFD ChlGROFIGUIIS b 10 \ELIDHERT C bi 3 IC
T oy e ny - WHIbIEFS GDr 5 m B IOK 8 o e /BIOF i/ DHDIGF G
CF CH B i HEPHAW X p B GWEBBMHA hosra g1 HOF HOF

Y'b B BUPRHMIgHOFH 3 T Elp I ebtOc Y Ak BHOFF - 9P Ok WA KEUSREME B /¥ 083CBJGBORT A
= B) p YA RCYb F W (8 HOF Hupl dbw R BBw b | p wkP [ A0 0D TCHBIBHR MORISK b s/l fa K
40T IOMp PpuviFRtiadiop In ¥ p ORR p (Y624 (328 O F Taly 3HA Yehraoeb ADP e o T @@ T O) ioMpavib B O

ko M B@RAFY B. BFY A b 30p1BE MichYsFow KOt p B IOF
AT pBTRTEP IR T 8 b BEF.(VIQp b T b MEFF x & OF 07T bR @ i EDN B F B b Ko@) MIOFS B F

b ©  BxBORHbsb p BYDFOW T K FOR X 10T B9 7 1 1OF T OF s et MOTORD " KAESOr
10¢ TVIGGN b € FhTpMi@Ftbs & IOF 45 HDFTIGOGS  IOR M g gg‘ﬂmmmr EJ:H;FE' i) ;%&%23% 5 p DN
M Br180m28 o WP B mADE [ T pIEIgG(1,430M B F BF p p a b b4GF B Ryl HOF B FiKieeBp T K)'ﬁtbilﬂm(%g)

IVIgGM(528_ up 3P HoMM (D FCEDO3, ubHF %581;95 0V o mOESE 9T g LIOR T KC
WK mE T ER.7 M KE 60 28 4 TUWF BOBHOR 1 DB b rL_L!;a( azalfm V@mpywﬂ?%mgmim F’;I-bs k
b HoF %?6;95, C ’B-B)EVI%T @lﬁ’@mﬂr &7.5v IVIgGM b b A §|1‘K,ﬂ, T hbyT Wmmgquﬂmtr Te}
o F &Y meEVKE o Fpr HURIROMAE 51085, WU X wha x p WIIOM(337) ¢ BF O sHIGBHE % ¥ THOFWR T M 10
IVIgGMM p F Wy A TEMED B PNV fh @O @ b HAYDSD KB 1V 19G 4F b mit iy DR wreec 1Y ¥e w HFp Y gap I0p B OF
0PYWPH bI T Ay by FF CIiF s B /b IOF peF bADE Ko A Ba b B ICHEF B MERHEE wT buy B AL Bl ¥ v s

AT pBmba AN MulYHIR i B b b RRBHEHBIM(330) (338 M m A MK BpTviBiHER poYbn X Y

- W MdJHRF 3 PR@B b ETMIRY p T 3 U F
a bab¥n T Sreic b Fab HbBERy Y TWbwbiews IOF vy kD ¥ v CUR KA AW B LT b ¥ F Rebmol]
3B wT TulkiEBY xB Y HhT D BB M RAEEE2 331) WT bwyB PR MaHGPFA L T b MINORREUE W dliFM b | b F
¢ K Foxr BlOMOTLRWBAT BARHEC p n IRNPT hpKIOF B T a §339). w TMXZFTETHGE HWIHDEBPFAL p PHEH T ol /Y
6 C g b HHOMB(0.680.88, wBIeF W77; 95 , c PHYe F~ T e val fvit¥OF B HBi& HOFE NECT b 8D bI /A OB Kith
A BB feh Fondba HY DB 763 ¢ 1Op A Wp My HEDp K T b tOF

3 alfp pAME EpF s www.ccmjournal.org p 1 ¢
. wAmYc s tWoltersKiDWer Herlth, Incwbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



JF> bpfUs

o M btV dim bp 1E¥BEIHp ARFBIOFE P ey FCPFAC U S b Ow Y 5T TOHEPb F [l OBWIX M Mibm MKOFA &5 BF F
.CPFA 9B f BE MO F T HiM tIiBRGRT A (e 1O #0B mm™mib b
TwT b TVoF BBUDFRL FRF T/Ipad1dp T TaF s Y B 5BOR Bbh 2
b v & tOF HBiD Thyy ¥1 ¥ BOK KD bRIFMETM m MO f D b K § -346) Wh Ry KBBY Sk @ GOsithre oMW D FHRBI DM p M L
SF C/Bh F Qe FlIOxX W T dtpehik o O HaQrt@iiOF HYAF ¢ 5 A BBR2QFTMOE D dIHb ¥ b B30y L THOFTSMEOF
. aupTHexHAE Thk W TOSF YW®H 10,300,200 Fo/Pan,) WML A Bmupysd) i Ty¥ s X bl b B
Wh HATEUBL ¥ p K TFo@ %387 ¢ KORMEKBORm Hg m
o) X BCJEPDELY B QFparTXMb@m@Mmﬁpmm@ Y p BTIORBF p B IC
" MIKpn ABA8;35)) pieien T & HOBPIEKY T A M Nﬁﬂﬁc OF
(WA B Pt Wil b p bk w PP BEEB 30 347 a b GEOFHARK e oI
Wt T TFpIHNBEE & AUF B KO Y Wk BB 7 IOF C |
(354 353 uERWb o FRFHIGORAFD b BDMMA S Y
. F B CHTHOR 5P XY T 3 B YBUOF &k /5 T F
prXEMmJ@B@@@mWKB CoM ORI amF KFYAXB MAT Y @F oyOR 1 kyRediZy 1 A Y
2 10p M HYFFT by B & HEIGM W BT SOROR 1w y F WP T OB KDEGRE0RY o Wr E 1 D5 By pX A 8
Wt XEJ@P(*N@FDWB!JKQ(T IIOﬁK 2 BV pSKEFOR T P ty B C,nmEHFIBJ/Zb@MHH'bG/FH(B@bmﬁaTacn\b’agnml‘bPOF
br Mg . b HOFUWr TEUBRDFAIK T o/ B Wity 9 BiRG p ¢ IOF YT WWWE’D 8 B Hée DT @ A IBF M IOF b F p
A @ Op RE@4L 340 P T COMPRAND p A BBEFAT I8 Mp W@Fﬂmm VB W K HOm Ryt Baor FrRistBIber C HOF
A baK RO OFDF K KNGESTehgHpIPBIE FOF D D B POV /DHOGHAED wye Ml kg fStRh o) 10 b IDFOR
bY WY b w @KFLF p N YKbUFE hoyke HORED LPEEPPF?B*EC IF PpLF CIOBGKYHE 3 Y A OFLAF
pF W MIBRHY BIOFK W T 3w HBGRT BHOF 8 OF 1P 8 /O Bl K T pfeYAuay 0y T w8 Qs
L WT BT OGTASEDOE F QR © 10 M YW YW B i pumh o m ¥HHEE Dol Kip B, B JF He K
K /1B Y.bu) Ty et F T TYHOFH@IE FupE2m B 10D B 1OF
6 bl fi 10p W 1T HOM T pavFepvd @t TN .k @ @ Ph IO A 6/<tisa F M ey¥ MUNIMIOFbZ mT S b HsF L
. WT Wp bWABFH x WF 2T € YA FORICHKF YicHefssioR ¥ tOrmBeb B Lim b B K
Wt MBTHOBORC pi bbh.(355,B56) _ £)8H0B BOA M BT
PAbN BT p W)W sbvgkd sHABITON & B B F AI‘I)énan W bADTE B0 M'Fo/)(mll_jﬂ)ﬁ)mwT p PMOFA K
WT Kisay B [ Ip X B9 Hos fOFPHWIFE Bl b M PFAY0OR T > Y B 8 milBF BVEc 2 YA We g Y IEEM D B K
A M PP v BRF b RIECEKTYTEX Wibm TwUd SR @ b L, F My T 2T Hoeb W Addpta, b #OIOF & OH b MIOREH sh
o MAIE/B WT bR IR MEE3 342 P T Cokpt@ABp fFT € 2 BlLH0a BO<wT Ak By Ap i Hpop MATH T Lim
AMPyT KEME B b X3t IND HpAOPSIFEET @HOF X IOFK Y 3 T A Wt K § i DA b biBw tphv o 386 Y 1OF
qp n.AWb a P rllDRFHIE BIkTFHam kb Bip F 1Y (D I8 1OF A N YaqFliH,0 (357) ah30 T FVrKA M/I'be/bgBrEhr tcuyF
nype RAFT o RyPiB Wi HEmiGHK F W F B mF X F p.@58 wt mYd i TREBOMIEIR F Y WP BHWF 3 Y n 10
o T WMYHIDFL(349 p T BB IGEKHDF £ m [ B bakurd Ftbs HORVpERER T @ R p 8 WOBMTSEIYEp p WA FbRIMi o b LIF
_F@trmt0p @ Bb aiHiom BEDFD Y BEATOF B T WP P T Tpmm&bmmsc IYAFOFIOFRABIY 3 BbT
W/HAYT bX D f b i FOE B IOF Mib $Hp B AP FOMMTbEO a 1215 4 B LiATEEE JF T T W
c i BT HM b A KBFsib X Bl T be HmTO PIBIER T G T A U TR KBE9 wT B YRt 1 T
2004 a F Y tP F ESE W F bhe@F ;0 B P fc s by F . DN MuITZHHm BINBIEA 1Y 1OF 3
W iy By T tupsspH53 Faotbeb HOFY @ KB BRODS W/l YuprpZBTKA TuH py A B 6P I IOk x & 1b T
(345 ® m A HBF? & FRROWESSHOCK AMTIUFFHD n T T /1B Wt WM K QR O 5 B
A T brKHY® p bip BHea t KON yh A Bxvbr T X T
CHMEHA ) b ¥> wBatXxT LIdetmcg(r HanbugFRe L,
WT b T WKTF Vi B KDY [F ¥ig® & BOC 2 YekC FXTHMTV | F p HAULIwRHBHOBF
A CarH S H6/n bEiEER t & BB /H®a BO<c 3 Y A R¥F IOF
a H1alofy BH A b6 vbEP bin i@ t a F b x Hbmpk A BH 9 B nHewbp REEhEEn T K DB kYL, MebTBTHOBF
AT 72 FAMDEDIORY @ IORERT bI2 b @k RBVY Vit . FUKKTYIBE A X TKE Y obth I g T B tlarh R KOM
(W EOF Whbnytr witlibHl ih rya O % GUOEKH B 3 ¢ H =N WoT K HOB
i ¢U R H Bophif®Fw Yu TLMy RO BpBEbl
a BO. @byt ksl THMGHaRsp a F b T WbWpek @ wiber v ik HpHIm b a beKBFM 2 fp THEDEAYCKT KD Y HOF M
AT 3 FatbE HOFY @ OMDFA KurF3 X Ml aFadLp H,0 G bl AOFF P @ B B M @ OIpaYLLIHOM_ 2 BncH Y M
WT hbm b hpwE | W pxtQFD QR KERUX B OF €©6ib B 3 (WT SAFt TKEBPEOBFE T b F AJF YAPFY Hp)F KX B
(WA B HlBbwy T ™ L b l&t ¢ AR cAYIOEIIE b LphpHRFT M BLikE &M bt T
WT PB E Yaxp Iy oABBPKVI 8 b xporakH B FIAOFBIS IF [T
. WS p tOF
507 www.ccmjournal.org Critial Care Medicine
wiAmMYcBe WaletskKifer Healta, tncwbp | m wt p c OROIWE p K X IOF m¥ X 2 W +OA B MU ¢



5 PF B®BRYT E YT HBFFgHyT Y H B » hoiPRKESHIFO p tOF
e n AKEEPC 2F DT MBHHIE Fp xupBpAckm eyt DOHEBIEWSBN Y p[BT ¥ KBB3 Wp AMPH
WY QuFBYC by B3 PnHeEp HOFR  FBALPEEPa F b > b HF 2b T LA ¥ tPEER m1 AU YT Mg T Wil ¥ 5 » iy OB B
bT Wh Mgy T WY hbm b bakkw | WhwUppl gyt BY x b w4 Cy GARDBST Y plBT B & X B b sakKBE Y A
(WABmMbB U X JbKO b JFHOFY R b ppsYy D LLF o873 WP ja BN x b
. . . W T SETp ACH PinFerHpEs WidF T Y ¥ B @ NPFRIBT KaFv
@ bVl o MY KhEORSQFBEEM F Yilwp FA &5 B F o o
b xP0, Wh p HOBEM FEIAF 6p F /o WICEHPC v ¢ Tc ¢ F YMHVEGHEDC ¢ F A/BHMBIETD  hbbipuighk ©
¢ T(3605362) i1 T WF preLquemF EOopH [ DHRKEPEERX T 9 A b A Kyt Hifpwu@HBE) % Su¥ GO In B B Horh HORY @ IOFOF
b1 HAKT WG MK XIREHPK D K FUpmx A p T ¢ KWOF (WA B Hlbonytr mihbis@y> Fo/Peo, b b /g My x wF
ATTE B IE b igkh K wx Web®Fp M 3T HpahGFvug2pr HelbL F
WT bW D eAibY [ KOBHED b e 3 Tl YuprpBY k- Wh Rucr KB % © ¥ €O by 83 3nHYepl@FDE Y A & p /D F
dF T WPRPHEBEEPC 3F p T Ii_lﬁlﬂﬂﬂ)?dr Tl Bh Phc ¢ b Yusig e F A malBr o /H /B > Foy/Pa, w b X
MWD €Y AHYY Y >weiiOF t @ g1 fF p HlUIREER pRED . FWKTEERM THQ FopiPKw FoebEDELK BEF OB Y
b m#& pRKT p @ HOBTERIEYDPEL T 8 o §363366. o p y L_LJBFVDPW@P;’W@DT 8 o @374 Wr p w BKF B B EOF
LI HOMB wbchﬁgﬁkWtﬁ @’@I—l‘mp@ﬁos Wh CF Tc c F ARYviAER Palfk T MOp B FORF Tlﬂ'b\nmﬁé)ﬁ
Wh ™PWA Bty syt TayhChy BYC bty 533 nHYBpHGRHRFT Q(71c1.01, up'Hls ®85;95, ®dF AT C F WY il
aFpp W®P Hp bhM B 1 p B € 00 Roy/Pan,) ADByRoEPa, b b 8B T MEH KN FObAYHGMRT F Y WF
w4 QFB3C | b B BLSEHMARO b I KpNEarfOB & H REEP alhs t K3FH n AK3¥34.7, upbHHsF B6, n 2408
481 T KX B OBHBKp bY o hyE6H WY wY AY x hyK mp Aa n g i Vb biYhdOE ¢ F A/B¥veHO B tOF
2AOPa, /1 Y B P © BDKF ¢ B KRy WWBEPEEP D F T b @ABB ¢ ¢ [ AVBMVEGFD £l B 487428760379 wffeB T MG p
W (ifc bp KBB8F Roy/if Pao, K Y 3 Bk ® YA REER/ B U M 3 pRBW FORAGBLYRbH KOF MUp BuBetGFe ¥ IOF Y B
F BT M- K NART Y S HEEER 2 X MUB Wp T M 1.09;, ¢ P AwireEb T tCRY IWE wilid@McTs F ©p FOp
W pliF bxls C FAHECCHBBTHCYS T A 1B YOBFL A HF mBihY b FRcHBc ¢ F A/RMvEEPBMOM(0.851.39, up'HF B
W/BEM p F ¥y B M © 1369 p p F 4 OB KBFhy b T b Y,EL0K1.79, upHEF 37,95, ¢ D AMA N YU4PFc @ WihF T C -
A N YKIOF> BkF & REER F b b b PEne 1 € g 1 LOR WPt A 10 VY vROBiF B d oY FhalRhp 1A sk Boir B 1 0K HDRAS)
@ baTay T MSKOMGEN BUHDRDY 8 (i FPEERUD H #1G F b 1OF (379
(3B5Y WCHRAFc M aF b PRFTHFlafdPc HbYH QBN 3 f b gaRIOF
Afehn SWKPEEPA Mye g Yjp v BOByB Op HrRe KT 3 WT HOY MM tH@FFOP T purt BALKONF BUPAG h ™t T b F ¢
A Wb TNpHOEOR MU YO R YhBeRekFb @ cb C F Hc HOF.(372,380c383) Wp TCI»FkM tOR F 4 mid HO gQFp | M HOF
MKl F p b T.YHAFY FridA REER M hoFFa T Uy K UXTBpHARIOF
pT RBWMMS YBFRFREERO IF ¢ T WE OB Mo T F /1 8C THEOVD b ouly HEBT K3 My M by BHEOR b @ AMpiok. &
b WK Mis AB AEKM HP IDENBC @ tOF by KoK A p B HOF A KW ¢ IUFpRT Ty YUk QuF BYC 11 by B3 HpEDHOFY ppOROF
p F T(376DF b A b DR P HQEAHND HERHE b A BARBA MY (WA B BUbpbnytr wilibemibhb x wF
o CyeH A B4 lblppis dlt © AP KTF REBRYp TvrkdDB F X tOF
(FH0Oa B8 F o p HIBIO A MVOIOF I @R Bt IOF CF AR A BCF Mbpn Ayt 15 B OFRACK ty 8/ b/s B £
Wp Ta M-MAEEP/B, Wp Thpwper b 18 P ¥ KIBI0F . W puyTcRERK GE@REOR b B B1 Hém HF Mk HEFRDR HalOF K
op) T It BENKF MavsHHBREERDFO, 6 Brps] BRPEEP ¢ T x T HROYAQHNG T bimt/BAbr b 1ALT by oakH o
JF B 3w FUK K@% HO a BEERS 4 M bofc w,cip c o P F € 1384,385 W TrbHapsOR MLtp El@FDE Ykt @FER b &
(B7)wCp lOF abT MIOp B MR K MOF b m fDBp bB M F HhR P IOF
UF HH38H D b aub KF RUM PIMRGVC U §1'H 108 F it @ m
AT ?FAFBHOWQ)@F@F ve HMBFHE%WUJ 1580 bsreer TH/BWT bh Q(H'E’WWGB ¥ TYpF cHEGRMK FOF
WY TWIrYBhm b Hkw & Wb xib by T AyWGyeYC bib B 3 b T Shalb KU CRORKGBBR@FBROVp Mbc Y P pe
(WA B BUPbm T , UpUHF 04,95, c D B)MUF B jmFOBOKT [X Niveb pit B
@b ; n St MD, 1.1) WT b T LKTF MUPHEHEDHF A(830W.31
c Tafdis HbIYWh RS WP Hp K T 1O RaihAk s B F HFOVC YT b 1GCsF el KMIMYOF B8 RDEDX2.16, up4HF T
AT p 66872 Wh TUpbI RHOFFEE Yk FHEFER by %@%@.QFFOF HFOVA m ‘ﬂﬁﬁﬂlfoﬁ ® HOFQA I ¥ WD dOBJb b €% I3
Wb 3 "XBHOIBT @ E XhithH PO M CooBEFTYAUO B HOF LU KM pBALITHO™M3(0.8%1.72, g:Lqu: 19;95, c DB}
b peeToF priTHady X W V4 it % W371) 9 F Ch 1B B A 10 - WY S)iem M TR b X b T
WT MEHARED W T MUCEFCHBD S TrheBrEdw ¢ 6 OB ¢ M wv#tW b wa Bl KGFEFREOR b HINMOTRFDY MrbY 3 T
C 2F ¢’ noFdCRA MO MM b. 2pr 2T UVKERFY pr Ky x HIQR C% V@b bR B B F p pdIHBF i B o YpF™O
» C PBRWF b aniGEKF B B MET GPAPa F b b Bb Tk IOBp F LEEUND @ HO¥s HOIH /I HUERT 3A0A B MU BWORBE X b
wt DL B Mpch B 8 WG7440.95 , upHHSF h84; 95 . ppYHBH C B
, WBHHSF W76;95 , ¢ PTBWMF Glbkio Ko Hp dViROF p | HOF
n 9K W puiy @K IOFE & GOF b 5 B Hsep FOK4151.40

3 alfp pAME EpF s www.ccmjournal.org p ny
wamYc e tTWaoltetsKiDWer Health, Incwbp | v wt p ¢ OROIWE p K X IOF m¥ X 2 W+OA B MU ¢



JF> bpfUs

NIVWT ¢ For Th@r win ORI Hiksdba b bipkxk.k o @ Y Foat@Bsi % ¥ F hpor ulffgy/veY 3 ppioiIr3 put NYKIOF
. 4 FFOWBIBBT s X | b B B e DR 10 a g hM¥QF s FF ¥ p& Ty n FrOS i okbdF BM e
p Mmbc YaFlg Fmquyvgr;m aahysppeEIIbT MnN
bl X B3 mBpRFFT h/ORM v btk YAKE BFF | FHREOKR Ho A bl P pWHIMBARDS NMBAs
Wk T ™ ThrScREF M B HABFG B & F HRGIBY x b KF Y > H6E®M1, ub-HlF #h72;95, ¢ P BEUF b m K
MXY>ppatgT mAba bidFb m b LUKM U T X b KEEC0.90, ubHHF #43;95, ¢ D Byc AN Y PIOFF m b
c T bUFTF b pwmOMF ST i B M gTHERFF T Xk BB b (395 NMBAsa, M Y 5 M€ Y
(365, 386) WA Hm gy TWPARGFIBE K OHIFEHBR ¢ WT 5 LIRH KNVBA a F b 315 BF b 1p Faptf
p M G pFHPRIDF B A MUHBMORHDEL K Fanveb b Jh HEIFGiY nAye QF T F9r | Tt e Pb g syt 2HH OB K b F 1
W Gk A AGhTWelIYad b a Wil i KAYsb@eiBEFIOF 4 % (391, 3960399 Wt auyr m K@y ty HUOFY PR ¢ bl B HOF
NIVa F b tHIEME cc BHAG B gl Wb BT R UKCHFIOFIOB M [ty B K M T &) FOb AGREBIMBASD T L FMEHKSIGRIOD F
p TAOC FHVMBHQRE OB IREbY HyRELF Y K HiESl W A Y 10a IOy T M H M K0p B OR QyT H#1805 s AR YIBOFK b F
. E YShH@EFc B Bt Y ¢OF pb tOFP /1 Y ©ORUp i THOW T BTW@F“WTW tOF
we CuNtYHUD Wp THA YT DHRT @B PN AY 1.08; , ¢ P BYNMBAsp T LEpmEHKAIMEODRE ¥ Y d1 BB/ HOF
AK c | FFEEDFDH Yo bMEPF TtFp KIEZDEEHOFFER LY HOF bTL_tﬂbM PG FLUHQMIIOM(0.8%1.41, ubHHSF B
387,) . F Wpni@pFE @ F € F MiFbHLTOM 6 ©B Wik IOF X 51 A BFT. Th mFu@ 8A0F a briGButl %(B9F) BT gy B 51 10x B
nypeMHB/EYT by Hekipd dlr vy e q@Ess AYC H p KOFA B b E B YPEFRANIYEGFWD DR IDREI0R
MY b T YUY TERFK MV A o h bBIYhMEBE H Yk iy POF b HBRA U b p F p migFR-wB p BIBUFX BT WY BF b 1O
. F HPDE HayhFip WHOH [BEYX T hyty HIF Myr ukF OB B bA'D 10bA T FIFbfTUMBIVMBA c tORy Kty B B b HOF
G bl @B B T [c HOPK + HitgmiO0 p Fib BF b K wT b P b poBiek MG b400 P F b BAn Y p eylOFudshh n b
CbFLpr%FF[fﬂan TarNV U M ShTRMIHOTMBNIVM & BF T Y HOF (402 Hreidi T T@BE@I}:@QT b TP BB
4 81 % g, XK o oK T Thivip s H08 Yo OQF A.Kwx T F 3 b B
p M Ctol KBIOE D JEEDRPM M M S o W § X be B IOFWB C baly EYPNHE@EIHIO b ¢ Fup BT b & bbb G0
W T CREPRGHEQE FEdhatoEs wWT M gHbr AKT a0p £ DT MAOF MpKw R IARDS
ATT ¢FAFb3h¢ﬁﬂ59‘ﬂwA%ruq0NgDFl Tatp FQmA x tOF 3 (WA B bbbyt wilipbybHx uy F
4 17 AMRD8Yp yao AN KEeFREarY) s AKp AHTO b1 X T A bwk
F NbkYm ¥ FOFuHbiBaMTbR WO & U Tox VY e b, A T D B RO MGeoNGRBFy 1 108 b H A & p B £
wT Ty Sk SE@FEOE y 5 P e OBV EDF p yiefhB-b > b b IOE. b F b HhAR PE M OBE M 8 b FOFU1T NOHYARDS 3
WEA MEBER F T w3 LBFHOREsGARDIYD F ¢ IOF TWp T W FpFl ToAFgRb HAO0F cepttoA M YRQEY 3 x F
ARDS Wb pya Rl SkSSREBH BB K A1 Y p B HOF
NMBA9 ¢ A Y 1 30EH B0k AHP ¢ IF FpH@FHYok o a FhThY@e) wt B b BAI3nCae KBFT A Y FbEk
wu < ¥ OB 533 o pHORFYppHEFRE K F48 Wp B O U T pbibd G BuIRH@RT B B fAB6R405) b WY bR M b bHE
X 3 & €50 > Fo,/Pa0, b p e Myt hUg pxplaFRBRY x b FOFF Bp®ARDS BT 2 M B DRI xrp KT M O b B F M tOF
(WA Bl blbbayy TuiTr M b AT Y 1OM Qs TWpl AEX L | po@ b (e DR il BDROR K
6 bl JHHOFWNT BHEWETpSt MiFE FOXpUM DFHOF X 1 Y0P W
WT Uk B RIMBA H® 0 X BE B OWME I Y A&p B A WT (b B B by >uym b Tuxr FMURHEEFHANED Y
b la TIEIBIA F p spb®O0F wT b TuKTF MrHaMEERC b p B HOR H407) Wi A 1 DR 8 M SHB KGH0Rch B 1, MB@bp B 1O
¢ X B € BYHIOBGRK pMpISRy  MA B B LyF MIKB OB A FAE MIGFARDS BT 3 m Hoe BRI pvt OB > b B
B b b X X beaest@®) wT mMoMRGENTHAAIE K1Y > bm 9 b M bOMPWC by B HOF 8 M [ L ukEpypsBa n Y 1173
N HYXKDRE By bbis KOF 317+ Eibin i Sofi 106 YHISEIF 10 . WB f RO P IBTC  DEOF @ A b 10
c TW/B Wt bwR b YIKOMs (392 E Y)KZIJDKB’FK
AT T Fabu@Thh e cathd Yt b F r @ niyepl@FROF 6 b ARDIST Y pugt HCBF JHHTHGY B F K & BRI wik
P F e WEKAFYD B FREEE x T T 1a ANDAOFIOBEbILND HF (WA B Dbyt unilibbon D ok B 9 oy 2 BKw F
(393 X T = /AKIFI 30BN OF
c TamT p M BEEHFERIERHE i B wRpiAThw A F kel ARDEEIT I b OFFIO Y| & ¥ AkB B F
0o b K & 850> Fo/PamWp ARDS BT 3 ; tbp OFOF WT OFFHFTOPH mliR b ThHiGLrhBAmTIHIFY b QUEKMF Y
2™ ov b P RQb Xabr IR b © IBRF U B peATE W/BwT b x F Uit (408 wT > uxsHNENF FORS HP L
LRFS WC by B AOB & AFKEEP N1 Y gOF Al fFb/b | T we QWARDS BT 3 mHp WFPRFT ¥ & %{uids 646)
A BY bBT WK MM X a b DEIA DT HBHRIOF Y2p B 1OF F1 8 B p F 7 BHGA T b @ P(#08:410 W Rycr KB % § HOF 1C
cThYp PHFa U AT AW /DI IDE m b BOF p M bF p Hhp BARDC OFaXFeni@mes A b/ a RS b M e fbiym@iOf B
A YO C bl B IOF b LiuFp cNMBA WK pvM3 T TuK MO 8 b M p Twhko® KRR IGHFI@EM D D Th BAGICIY b T p M IOF
wT @ PN bqwmﬁwmmmabﬂs'ﬂr Kvme T B IO TMF KMB T BbEOF 61 B K410 M 3 7 B 5 KIKGED
nYp g ©OF ¥ KI@FO o MKRA MWy bwpigecast B bT X F B40% p p YNOET MBTHE A T b P p @ hmKXUQFF T b O

509 www.ccmjournal.org Critial Care Medicine
wiAmMYcBe WaletskKifer Healta, tncwbp | m wt p c OROIWE p K X IOF m¥ X 2 W +OA B MU ¢



A F BX 80P M b EOFATEEN Y p P KB, B XCbI{411 WT wym FPEOT e @M © p ¢ PR PKvM o HIFDBY B(FaL
Wh Fupt KBfY % © Wy EOBIpEiiaM or 0 M Uk BIK B K b M AoKeRDS ™M | wi Vb Tk FMETIHEREBY > p B KFOE HOF
) L .(ARD® a O p WFsY g 1 MHHOD P Mk »uOpp BOF L
b ML KF H KK > pbEl tf-lTE'}’ i0 fVkeieb T ScpohHORT c KY> mll_jaml@r@ﬁjnﬁ‘ﬁhﬂl‘ wT T ﬁ’MBF@?ﬂ(B
%22;95, ¢ PBRARDSI Y paT Y| HEBNQFAYHATOC IOFp F P b IDBbBhE Y YO M XRDS BT 3 fp HEOYOP B HOF
F NgtTh ¢ ba@Fp hokT BBb SFYhA(953.56 , wbHHSF T . WT SUPRPH/FEEHEFAARY BRYT BT KT §
T nB&Y , up“HfF WD,c2.19;95) c KFruytleap B F p> b Hhb .
al%fOBF pihY B ePOF H(K ParE po [HBA) @12 n A&wm A o I OFwupRs AW [ T fa EHOFbv okl & w
a [ bk pOfThT C 6(F0f5.64, upHHF 497,95, ¢ D By 304 ™y FupThwhEB B T pERMAfM &T yD bk mMbBbe
(1.41¢11.06, up‘HF H95:95, ¢ P B WT HbWAR ™ ImeyT F B M BIdGRMADED B W tQEgm
bbb uMm Y p & A [& K20 PEHTF Y Ko i) (WYY b xghpnytr m L
EMp,ﬂ,F@k‘Fmﬂ)aabMOFRplj‘;f@Bﬂ-l»kOﬁb”@E@pc}OF .. .
6 bl NG MigFE pbve KBAE M ToCTF Y 1a fFop B bﬂ_@ﬂ'@K)K VAP2 M pbch B SIHG CTROFAY a3 E YA Kk p BH F
. 4 FAby URARDGDS C g iy B P b OFOF 0 pMAPA M VAP M b K Al QM mujiTe DB HAZES
% B F Y KK ®ENeBn ek YOS B D0
AT b INnFpmPM CpROFEp BF ) a bhIbBMV Kk © b LLLII'KD’I‘U13(423 c CCTFOFAY BEM bctgl\,qvj"t M OB Y
WT Wilhhm b Bk ® (Wb g T TayWdrsYC 1 Iy §B He HOF a 01 MYOF © FOR b t@vi T W |8 edBpsr p/FYIQF? 4R B
(W K EOF Wdpm *+ 4dr HrRoMpH@Rn M35 b T FAccThy tOFRA 8 IQVIFIOFBVHRH ¢ T
c B 1§ AMPYamOMIOF g OBP2 M cc® ppim & fa K
WY TP F B8 PRWE My Mibm MEOFA &8 BF £ n KT K GIWel@ROBE K226) ¢ C C THOFS H T M
9F B mAUPElM QB TUpI A% I fdem O p BKp gmipb v p b b FHAEBH M O mer OERRFF X K (CR FIOF@ K e F B
Wi Mp @ MK KOB By 51 RIOF A ay€X 61 B s WETT Y B wK m T pEBF@F YahgprFY @K e er pERFOFF Y bp F
b F AT XA AP P FO¥F (413,414 6 C ol @B Toib3 b h B g MEr Wp M h¥HARE) 113 FaMIBROR CFE tROFSI b B
we OF tiT b F B HAS Bm b T FSMARIAMTDFIOFD | 108 F b1 %BFF T IpEIO F/pvtYiny A Kpow@i bbRen Y p & 1OF
(416 n Y p b OF gbb a1 tPw ¥ HdHNEM @ p T I A ALK b *¢M SBY p BYtOBIPT 15 AMIK F Y I [ B W weaXbYHOF
nAKT prteYk Ep e @i GRIBAT DB ATBHIOBE K Wp TyUFFOpg YDRADMWpPkHp HEp gariO F UAbT
P p81,000n AKT potpYs UARDIAL7 ™M ¥ b HE¥COpE B76 n MEITIOBP FOfwp /B HQF e gOFHHMOCIIF T Bap® b OF
p M CDFIGRY P ADF I 3yl BIBIBIEY 7 /o J@RDI418 3 p F o Y WOET F Shurrbd $Op Hbtd W ¥ Yoot il w T Hom b 1O
Lypn@qgeqlog up\HF 202;95, ¢ P B F T BIpwiKBRK 0o bWhHp pbF MEMT MR Y& 10 POOFERIAR0Y 3 X B K
95%Cl, ; p EVbOI5 P p AHy HE by B #OKH/t HBFM b B HOF N Y p eI p mi@Fp T WHKUKTY i & 1 Twr HOFKOF
F MAY MT M 807, 419c421) b AYLI03 7 b LAY D.74 . WT bbMKIEF3 Kopp bIMRATIOR bbm hEOQF HOF
b Yol [l R IOFLIW 3 Mifb AferpaF®IFe 40 b PP B0 - F
F Mm@ CHRAFYH AR LiTUC Impxssen F bodpmm b1 WT MATTH/IMGY:0leRDB [ M IFpIGEFL = bk o
AYTn b g B8 K4HeFs KB T@EU@‘DEWFK)H—W Wh Myt wtlhbh fp Hiy RO I, o by HOTEIP Fabb tOKF BT B

. P M& TR AQF aFeT L (W /1 YbbrpkBp

c T B &Y gt LY BnEYna WO @ AKY> xe bl MIGFORFp E 8 ¥ HA KR B F

WY Y b xEPbaD TwiT M b T- A Bei2c U A M YRPGFaF @ BN DIBKW T b TWKFr i EBUBFS
Wt p¢BGHe Wafm T b W WORENFWTH pCPARONiece

Wh HYASAEh B HEFT eyl X BuigHFY A & p B £ A W427) WK 240 5o X W b T uxTr MymHkae Y | KbEH s HOF

422 wb ARDPWh o MY KHBSROFD & B hp OFOF  WT MUHbERARTHA | ¥ p @FY>pest@HF cMoTEOR@R DR b

p TAOMHON C K Fuw HE0HS RS BUBFWS 2 i & 1OF D T STEBOHGRERO W T Popdf MR FBFE F HUYOHRFT BT X F b

AT 3 fo HEDIORWUDRE ToW Mb LAY Y KOF iUy H @ /1 b EME Y x0bgQET ) antTwl(#28c430) W T plp Y KIS & 1O LOF

nyps OF > » b OO OR FHIEE F c dhYAWARDS WT 55 RIGFOE HHOR HFmF) wT hHWehHNmE p b Lb |

MD,) WT b Tk FMEUtSKEBFY IO BABDS BT 3 p hoOOF 0 P ¥U D b TukrF Mt s FBEgFe KO8 @y pcet OO Y T

ARDS HQY 3 » BHORS(MIEOMS, ub'HF ®5; bar.64 q4%

bp ABKT & WED60.57, ubHHsF ¥30;95, ¢ DB oo

M KLU KOMR K AO0FACL.41, upHF ®95:95, c  Bpgrm toF WT MADMYG S dGFBY M b MebFvp OHERPIREK 0o

b 6 WMIDI%' F > ) a1 GOF Fhig 61 [ORVBMIKBIIGRY, I IOF b B a h g sMPRAMUIF £ o Yo B B 2 FutbBblOBK F b T E

Wp ko SISFp & IBPwWT ¢ Yebr ofiEEd F @Y I9Fp T 3 b (WA Bl BLEROMTT il iftimib HbY HOF

wT Flp/oidie 1 AT M PAKE D B Wyt B autAlDFc 3 HOF
AT NN YT S gGFROFY Y >uBRGFDR 7 B B WE bp & T D THTOTOMFH ISIGES K0P B s BHY/OE 5 Bf F

bl BKkbch B B H F Hwuple s Yt MIQFTwuACSRQR 51 [oP FATEIT B M b MbNIKe $I9B32 M M O GG O
0F Kbp AR o K BB ¥ M s TReviQE] [HOFoU ¢ B Y x b FOFP D WIT IBAHMED [ HYa R/ A 10K [Y b IQFHVE M 0B HOF
¢ H4GFR ASUFTSIUX T B tHE p A2 A F T |58 BgesTT 208D M b Mib 3R KBX HBHEN Y o B DB TEBTIORCYDWOF

3 alfp pAME EpF s www.ccmjournal.org p M n
wamYc e tTWaoltetsKiDWer Health, Incwbp | v wt p ¢ OROIWE p K X IOF m¥ X 2 W+OA B MU ¢



JF> bpfUs

67 , up4iaF Wb, UH8H ) p Hol ¥ YD H Bl F upT/IFB KQFIO B aytr witllhtmtip A T EIOR p M B B& M boandl He
; 9F ¥ FUE by B FORMBOBL, YW HWJ K Thn H F H (WT EOF KOp
Cc ™F KMp TPRIOMIFx ker K2 n Q6 , upHSF B85 e 2 W HRw bK A b B pGOFba BB LM B. X ©
, WHHSF T93;95 , 9 b FBHBME bys AL s P /HD KFbBa Wp Y THiOMmipERhh L m b a5 1LIOoF
b HoF ®74;95, 9 b Fup ¥ bl [y pOHF Lave YE(HR1.48 (BP$A T IOMMB M BF H1OF € TOFOM
(0.44c1.23 (428, wu ¥ WA I KYUBCHOC v b WS 1T Hafty Bl 1€ Fbvprok. X ©
a willldeps b HF Hp MUAGE) p cpdp /14 POFATHG K p tOF
.(BP3c X F a pMBRBFCGNIHRFA T
AT bRSIORW KOF,  xuampio na men r T o h K5 b H%k
y 5 ) WT by hxp Ap ¥ WOF paGFHEm b ATE FiB> b BF 3
1Y pesb @ xrpHiE UnhSEQS e 1Y) 306 70 Yo Ik WYY b Mo T N1V
Wh puetBA R RBkp ViBEHF BT T Ny s SO 3 HOFW F
(BPSWp T F 18 AKR TC b pwytQEjocty By T b WP bl W A £ g BH F
. ) A T HvFRpiAdy G B B fOP AAAPME B F Y b s FOa1
A BYT vyTHISVHRY> okBFIF bab b 8P BB W A& B A 110080 H CM bR E 1 hiRrTTEVWr BG I ¥ 398D T Ip MF p
¢ Tiwy | to T ef HFUOR b T FMBTESEREET bR B M M 5 [ 5 By XFiye 10BNVGTHoMiuHGW B 1) D pcTTH46). p b P B E
(434 433 p BB b oAl O'BICRUD b B 1O /EHF 5 1y piitmr T B m a5 1DTHE UBBRBQRE 1O & 105 &
nypp W WKwe F B Ya&hHrt Tos F F MUFIBBK T 3 Ny 1 F K sagde B FuyX\si® X WG bys A0 @ LM b B
nYpm Yy Yoy XeHidp QDK ¥ 00 p cblef K w ke (447) c 1OF HJFMUPEI K F Y3 K& DT BJEBP B 10
- _pbcld Yguw BREAOE ¢ fe WKABEM AREDM b X WFy 1 1y i ¢ FrRaoted7 446) 9§ B M 0MKOORII¥ X B
Wpspok BB HK¥HIDIRD YbT T T/H% D b PO T OMGR/IUP T 46X 456) upBb T FOFABSHE) W /B
A B YChiOF Y ptla #DB T % B HOB Mban TIROFDK W /by IQ%QFH B FOFb RO LOE THEWDF @ T b ¥ i F FIdbFoE, X b e 1O
WHOM b C FoHsCcTHOR®S prushKp X W 1 x IT T=hhy U B 0T OB T MMOR M T clF@HGRROR & BB & 1O
b N(#36 439 Who f BB YA RAQHE HORKEOBID BIMTIOF o cARy 2 St Y 7 ¥ @ T BWF B [ BDBaUOX b e HOF
B PP DITE0 S b O A 1 B JORD AR D o S pech Ak § T ipr (SIORIBY Wr B DAL £ T ©
P DSIA T bCREbWAMOGRH BACH 437) ¢ * b3 T b B K07 a0 o b 1 Z0rciw HasERIGE T [p IHHBROBRHD
W (430 Wh F ulpt/TFKiepREET HABEWYS @ e b G F Hbe 9 PXSEN T FOMSBOK U THIRK T FORCYH X fbB KO Bk i F
AT AUIHIE R iQ b E s Kb buB R ABUON i1 gye byps t0F 8 0BETUF 6 AN KA ZariO
p AT g oo MibXip BBFUD A biys X HHWIAOR yo5 o 5 6B p MEDMEL T Hatlh KR SvHW T8 0FIOF
aiRT pibl BT PEBH T BTWRY n AK XK A D 8 bIOF ot H e P R A ML b
Wr b TWFMBHlABIDE MSIA I SXMAIT IGRKM BUDIOR 4,15 6 et b f8DBA Fiibs Yew 90 m B 28 o F b &
MYUC boye fUP/bIGFY | b8 NOBW A Wr Bl D 5 o o0y LG AT wpTHOR s @ b M TR IO b 1OF
Cp IO K midn ¥ 0 b Fi P OB Wi BFHIORE N6 0 pae v ampen b Bo borAIOFmD AT BT b,
¢ BF BE P onHTKmMAKhW T T I pIhE BT x T A Bl BATAIFDRD X by F WIp o NIKESUGARY 30 T b
Y SFKn HOF 9, HUFOFLR) B fDF B BBET M b e SETHHOM HOF
nY 0 DR F K FACDE 6l X M MSRORTT XME W8RG U\ 09 o oy evist b & WG T 1
4810 BbY upAPRDwpmlievby B fOFEYibr MymhHIME >

. AA0bA KT ¢ i ibH WS B YAFb wh DAB [ X B
D b e i B i i LT B 1S SWFOB WSTMUCE & b1 p  HEATE R p b HHIOF
a KO 1 AW T L) C G poFLEFB HGBX444) O £ X TR TIDR s o 1 S U Rl BB 00 TIOR8 P B A 4 €
WIGMTF B /BT bH FOF Bk tyT T /HE ¥ HEA IOFH K b T b “'@Ggfgg)wf ;' bR 1O Mﬂw@m bHIoF
(449 4 £ 7 ©1p1 108 WOHTAD b w ropragRof U 5 fRETO 2 D 7 ASOHBIARCREEIMIBIAT A TR T3
p MJQFF 03 1B IOEDp IOMFHA K MUDTD 5 1 1 IOFDR) M pDi5i T TWOMLAOA! # 1 FCoBBRT b m M ki HEBPT W
A M hyP Vb wx m Ityer g I MEODE Y hifd) COREE XTT 4F T Havpb P B T BHOMAI0H Svem FephSIFT b o K HB K
. 4 F Mo oK Bl BOKDINF BGD ¢ HOF K LUF'14O' 110 bX gB F@}bﬂwH_LkaIﬂFaﬁlbOBMﬂY3 X F
A MR UheblspaOFFEA® o p Y p RJEOCRIBAT BT b
A p O bl TMI@FtobAr T [465 463) a pG@Fbem P BFbY 3 X F
UF ¢t pdYHEEIFoM A Y 3 (g M T B0 ) HEBEFb M S 1
u Hisp RO b 5 MO 10 1466) n 5 KINETpWIAED 1 X ¢ B R o 1815 T HOMUBIER F M IC
aerb N o N
A T Tl M o R M £ DU TBEMIOR IOF r 1t o Om i e b & oS
MbiBhCu WA D ORI DIOB IOF Wt MIWOPE45S. a B 0B ALY S0 HAb B F HINKYK
2 E@ bh;“-;) Toon ﬂzfmmgﬁm%%ﬁ m@@ M b.Q7) a PO@FbRFIY 8 o PRCYO px B /Bl A B GF M b ¢
St wwcemjoumalorg . wAmYc B WoltersKiORer Health, tnc wbp | M  wt p c OBOIWE p K x IOF MHM9@fo?qrisaﬁlvcrgrj2Aedidne

C ™M b ATbHOBH HOF



c Wr ¥uOEBET @D hEe b M HATAHPSOFb A 1T Y
b WA75 473 p p b HOR B HOEOKOP EA@&@QBFFJ}"O.EB 4N A QBEp TYF B R b {RFRE BFO p OB Y A & E BIf F
WA c1p ¥ DEBPDEFLAM S 0 b H 0P B D OB ¢ T a F b Wb PEEIKF H B DB iy Uko p DBK B M 1 K
b 2 w4 AACKR . FOF/TidFp = Y, M ABHHQEHIED > u F b 1406 495 4 F TakUt BIRC A% of494 488 Wp B 1§ B A KOF
(477 476) a [CHOFb m A% AANFKAgR ¢ F p T IO p gAY | WPBMIPEp SPPRNMIMO & NADY
WT RUAS & TO F B K &3 RPEID b I FoVEKY I Wt MYl IBLHEERRD B bUPE MOV 15 OB EFHLMHY T MIOF
Wp 2dp F8OC F nbt THPRG mLmtQ@MF 80 T AlpEWFDbM AT o mbe b Ep 3> niHFKe) Y TUppAKHY [T ¥ ©F WA UYbB
P C WME YbipF b MIWEMF BKOF —UtOpkZHkea b 3 b BB IO akg mm HOREI6) W/BEWT b TIpTF MBEEES b T Ac b K
pF b GEBREIFAMEM.(478 p T L fPED/IOF wliex U F 4 Tarh) nuwB® B30T 497) w1 T REVE upThi ox AuFism
WY QF EBEFtiPv ki B b g BYORD Wt FEAYUOR dp trve $6013500 498 497) W b fn DB T Pbbb I X K
¢ T F 3b B30 bEOM b WH5F T ety Foae H7X481) Wp p bb B (499 p B HhGus IR & D 8 5IB/ Y WpHTbMUp eyPm t b
nYpeT M8 NY ba [ WYt maspBHFb M A L F A Xu NKE F PARFCT K & HIKA FQhpYiy x C B mugs | O
4 F PRyg FEOEABO 478 wt TIFFIO W' TRGIOR HIOF a B bi b KJBAF? YD p ThrpbdaRebfamk B b WK mB t B
C M bR § IE)veh HEFCH-I8B b3ln B2 M b W TRl g ¢ b4QFh R dETeF K v eldpsB@Dp k P A blilfFxT T
WE Ny MMi61 7Y Bb kDD T B0 IDNE ks F B palBRIF> b HF 2% % &BbillfFp X BYPH & MF MYl ORGSR B Y b
. F M p FOBJ® Epbm(480) p p /1 b HaBFD iy bMESF TTHOF W | BIILFRHFEKCorep b A ;F bW F HysElb
CrafFpopdRBEKmwim Y pd OFETAB WY bT p B LOBIK _yY Wik i hFWdHEE T ilitObm § M p B FOb
Medicare C b Fag¥sB "bw W1 P b I, C FAh&tOB B AT L, W B x Fph TH®F HBFv g1 8@ tOFpHD 9 B b ©E OBIYLROFD Hb
Wp | difk@e Fask b s3VhKWpwRuA F N Mddikaid A F s p> m360b T T S W/BWT byB LMoy 3befdlr bpbl B
c TWT F U AHOPKp /1 & POFb B FlpceY' T 6 Hp OF WK M BArTHROP ani@ifKF B B IDEpT»FEhFb tab@ps
wt F o MR K T A, (483 b T it biKTF B thp FOF FARMB 1 X & b BIOF 0¥ w BrGEs B¢l AyKhyis 9B 80f Tas |
0 m Y p eyORyBOMFE © p BK8Y) WA MHUP e B T b KUY F /TBHFEBEKDC TN F Fe)llipFs B Hhe KK D/
p Y 1 3 B x g HOFT 14 Iy pOF FOF pJIOFK 3 BB Y 1OF - WTmMAD
6 C Faby pHams AWM PYR C bp p IR ey 3 H3 1o FritBRp N WDRYT b FQ bor uBH 19RO Bk X 1OF 3
. WT W AWBORFD i F € K5 ¢ Yuprs wT N@H@F@%MW%T@TFMQDPT@@QT BT KT
Amyp ﬂﬂmmﬁ)pmw’alz W +tFemsiY . Z(B@BMIDBBW@MWAM. MAH@@@EBB O
U A UhVBBEFHTWER S FIOFELTLD 1y DO IO K 1 M bY WY Mg bTuprrAekdd2 497 AnF bT AFbBBERBY
p b T Ip MEDF FOMUTS QEKED i MBI B ¢ fLHEHNT KEABS) b b WA PEBIWT Y\ wectBEEE I [p B bGxs MIBF
4F p F AMUEUOFK T p BYCFAEIG oK ORIHAKE fpE, P TP2Ebp ¥ o Y Tl b b palfos.M97)3UF p v BKF 43510
WT MIH PG ) UKD FABFBEHENAYY T 2pAIQRMEC F p T HOF b UTTEA HOBAHKYEBR M B A H e HOF A H1 Y ¢OF
WchF 2 b B FrAtst § b $OF Cor THPFR o m P p b Hb p 1B vKIORE by BTo@ tin F b BR APY 501 500 499
ABYT PRFTM bmbMP @WEY SWd BEHIw M bMbMp JIOF . b ¢ & @ BEOK Bl B9 497) Wo B B B AlleF
HBIER [pIBRRF Y o w[FoTy /1 TR 18 M 1Oy BywipifoP> u F o T A Rdly TR DT ¥ d B BAbT by SEsh & HOF
Wh bA B IOFFLIvM P M B D3 1 HF K b M b WiBFWDIRKOFS T 3 M b IDBK F AN b BB MR/ KB hiy F p
WT bTIoTF ST HOUEF b W T b T TFAHWERHDe Mmp Y 9B {E05 504 wT HGFF oY AT 8 FORIEON M |0 #OFSH IOFIOF -
X2pBHpF T b EKWBTFHIORIEFbKAY 3 x F b0 a Kb o RF3E G Haxu febp BFOFR b B T Hhgipbto
A YD € p BHQpgufoyT AerpYn@Fe B b BRHAEF MUy WY F NG & A & X pAt32H W 8 BCEF EDB b1 bp Brlb
omb EEE Xd¥c Kt 3 BHOwhc@E THeF B Cp F wgKQRT x @ b Fib's babt/IHmeT ik H®EF B byt MmA b
wB i HEHB7 486) a pOHOFbHAAY KW B B AbB v bm AT KU ¢ B 1OF MR MFBH IOEIOMRWHAY T MBIYEFITFD Bb
by T BB Kb B FUHGRHN SUSERGROFARCHED F @ KIDF P X KA B YUIFS F ACTE p x S ©Mg Ty B ViGiTR@FD OF
we 0k B oupdOF @2 D¢ x g hHyT Tap T FHEFFHOBK Y n Y p pBE@bondr a K507 506 w1 MUFYEFKIFE ik T 1O
¢ Ta b cupxBHEDF TFHEHD W FOF TbYMQ@RM HYHORBIAQE FORY LL pi K1(505= ) W/BRY T b BopTr W ieGEToBEL F b X WwF
- AF HWUPBADRE JARBBFITFCT b i F K Y wA bn B 8 WrbThMBRwp A4 HHEE
. CT ol BARAKs WK F B30 9 B/H BB O t KOGy bk
WT MUY KOBHbFB F Wt ke x W TURYTYSpia it YaRQFLL & Ol i B b I M
A M T BB MO KO bhH D T MM BIBA O C B A

. . X P p 0 K FSTRY 2620
F B GRRYp B b BB MVFIORHEREBE b B b B Hok © " . "

° AUATY pw /1 BlpkE P H Myt MUGIYHHOFE o8 1B T YABYIOF "
(WA B HlbbnyD Twir HY h rya k@Bt KBtk F M ’
bt n EWQ BhibB myl:ﬂ(]'@sbh,";p 2 b BBk © - P @%U@Bmm@bﬁ&lmma Fﬂl\ﬁ bMF%B
WT QBKT p Ub HORIEET CF g BRBoY p w 00 200 WANE mUBA T b TAlyHpT S w IOk 8
(WT KASEep M b BHY TWTr HampOFbT B F X T 08 pp ¥ B 6809 Wh [Cepd tym xof Crrhpok?@EG ¢ T
AT 2% OMDF WY OR)LHESFD B ok B 5 Yok p AKX WM FUH F g (& bt IR QR b FRH IC B i KB 1O
AMbROIOFY T XT Hfp RUD GHOFETIFORE FHWK WF D - 3w t 0ob 1@HF g HpremPy s Ok E T Cbo B |
b T W MytY TWirYhbm iy SEEHIFTRQETWO A I X F M p F oS MBI IR R 7 br 2o Plhst0f MYl KBy Kb F
’ WYYsxe AT IPHIOOP @ FT UHIGHH S14BOFY Y wyx prFEMYb
3 alfp pAME EpF s www.ccmjournal.org p M H
. wAmYc s tWoltersKiDWer Herlth, Incwbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



JF> bpfUs

9 b F. cb)FpXEY WAFIOR, ® H) pop MUEHFRUUIPRICH b x WF BF B BwkHeh A o b Y bA6% 612 n HBubly 3 P
G bl § 573 i [FDD Cor FYARFGMN b C Bp AGWHEOE  f F baxwp HSI@REAB14 513 40862 M AP M C p IOF
F /HmTO @ & FOF FOp b (B WP ) YLk Ry T FbIFHb gt 8 v jefc 10p G bAsh M ¥ pa/ttep ny Fd vy T KW By pk HEOF )

WT MYl IBsTEbFFp @ kb 1 %M B W tOp B W OB
M N T B CECKIE [ Fh Gue HIDFBTs Mk nmkruiy rEbp IFOF
. p MSTTERORSAN B X Fawitls (G KOF

. b XK T p MIQFGF phaBars p g BWHF M MK Y KF Y B |

Wh ¢ MTEEX T /b0 M IBDF BB A EFK B ¥ p B IOF
. WC Iy pHpFHOR
AT p MYTCTBRAF p FUPrT NEHOFRPHINEATHE a1 Bl Y

UrF XM B RT IOFYF Bp s K ullm Y p e OFC T £ € KBH x5

9F bmer Fix iy HtOBPpKETh D ko ol I Skok @
KF YsmT PMbp OROR F Kty HINOE T # & b IOF
Wt hollcoxwr of (& sy T MIp'hRtBE b £ x BB IOF

(WY Yb xipowly 1 Y

F_ pmav T [Fiv BB bR D p B Y Ak s Bf F
41 rKeN @ TWh o Rl YhEBR@rp p & O, PFc daF
O bl Ja B @ KipfEdhm 7 pckBFC F B T )Y T @A (X T

Wo WHkm [ m CeprHBFHXTEEE/PIOfp M MDIEHE TWp T 9B
6 bl JhlOFA A WYOF & ABBAIN © m DE. B T €pk YOKCGFTY B
.(514) wT C F utsceixfan Boba KM Ba O m BE CF LLm K
PPF IV BSBIGE T Tl F Mo B KD F9 Butf:
WY BM p FtAKp Jeblaow T @ F poH@idf KB a F /1 1O
Y pNpTHEE T Spel iylk@iBv Y MeMOFZT G TY T/ b
.(http://links.lww.com/CCM/C33312c At B dMphyc3p AR p WwF
W2 T bx.Xenp@p | oF TEH Cuif VF) KK SF FOMGBH 3 tOF
CPbTpmiGEp s0bmBHRYD U m B B FpAI I TirF

WT Mp'hOE b E X BENGFY &g 1FIQF M AV HOF3 p b §§>bmﬁ‘“ K w MY v b arpdbitn g HBvupFs

F bxaorFbLORBB Afld /B A F b TAFTHh« G SFHETF A B bip ® IOF
PYF tOaom T FAv HxOENGEE THOAMEF Iid) EeviOfg B BOF

510 wT G f R p KiF EAHEF HBGF b TBRF pker MBbeBb 5 F
n NKV.15pH>c X T T anldafmn 1 gnEOMYOF b HARF. (B11

n S KM bUKh © B HORQON BFYL g BTtb 9 F BF p b
F b BABITT X & iAo Hoby M p eyl Ifa HbaH)I FOM

4F XM p BIGBHOF T p F Yol ¥DEKY p VWA T F HoB

Pacomd F b D MIPOK b m F fo v CEFRARBIGEOEREHOF
4F p MMy EHGOEEIRFS a F 2 \=alrv 1 CHROF Y3 X F

9 F b MBSO M PEIORK M Ak Wi b ¥ &P T Wbe tOF
n Koy F Youls¥2x T T m phpxulic C H K p K ERGRAPHHBRM

£ € HOBB A 0 b DI B METIOR p b IT BB b3 |
bbolhK MY p p KDEE ToFrTBHh € HF H Mg [l IRSLD)

af B INBTFOUFTVOIUOEIRERT ety RS T Gc IOF
WT AK S MIOP chieFh I M e Y p & RpFD T p @ fOK > 1O

{HeP DB Oy M hafbdil g ¥ O p B > [FHEPFEF B T |

) . F_Nn Y BhESHPFUVIGF DB S
A CWHDB KB p BB D IOFRFVEEF 90 M @phidiE F L
cTobT pmiOR 5 EORNT Wikt ¥ EOrosTHIN p FCXTTNAAF G

JPPIED T SECTHUQRITHS p B b © pECHIFH uAm Y p B IOF

. A LHOCEH ¥ p FptYhsKp /14 ¥DIEBY) 4 T po RMC N A
¢ b LKYF 8p/PIOFp ¢ IDBCT HB b UBr R Jb3 HOFCNKIOF
g AT p pugie 01 FOF ST H0BB & B p & WRA HIOP B IOF

P Y YHI/BE T B 0 M bpPf xukr bTamrﬂmﬂm:x'kaémnmm%7 WD BNOP aUF B OB > KEYC T B IOF

p T BIEPD Hom M KBRS FnHEISKIOK M 3 p 29K BXHMHINTF o b

2012 wxuot® [Olp g Ages 1OF

ayhc bw'@:FUmJB:t(jDFyT F HEokMHFAA®Wwbe ¥OF T biIb 3 b
4 M Y s HYOp & FPFT BTeb LHYL p JHekHPRv CopFt@FHX b |
WT FULE VAR Bl tb F o1 P8 b C M EMHEIB KB O F DT J

WT p yp MEQEB FOF BiYX B.R| M HOk5 A ugp ekt YTh T p M FOB p EORNABTRC F M b

AT p MYIFH OE TpBr KOF p F UpTT (B@HDAHBBNORK K ©
PhbT PpIOEF OBV EEIWH cCrT G € P X B
b T Wbyt wtihbm b Ly M R & Fil £ OYTH
) WA BMbB

AT p B OF £C OB & B o B 1 /m HBbREpKIK
Nx BugscOp b T @ O 5 OFMBY F F GTEEOW
b1 UpwvyT wtibbm 5T G € MP ® 8 p FaFTh/PBFHF

. (WA BMbB
WT FABMAREDT p p fO& p FOBMRLTRY w HRmbEs Yok

c T BIOY M b D gyMipkpd > I o Fmdpu Ao b Y s
CCTLEECVO®B xBp g YT AdPBb T A ¢.n Y dler o

P F XMPEh K ¥ 3¢ TY C tpsTHIR p fo 2w 71 EEFHR b

6 p cH®FH Ik MEBn Y p & KiFM G pGF HkTs BpipkdFp ™ O
nYp 6 OBED b BHFRL T Sk KOO HIOME (516)

. 6 pEcbKBAK M8t M Y p HOF

WSupx p ¢ T8 T MBIOP B B8 p U THAPASHB F L

dF Hp B MU0 1 B MABOY C TpeTOF p b PP HIEF Y /I
ATUD | 3 p O EH@FSI0 MAlen Y o & Kb myTHBBF K
S bl BA/BRY C tpeTiIF p b PE MIDOE € B KB P F T J

Wh nyty TWIrYhbpiss LLKAMFE @b T ukT Fhd weEsRm p tOF 0 /IOTEIRLa Fokko | P38 p b BBDEE.H HEB ms

(WYY b xEp
PP T pwiOHEp ORBRYTDLT YT Flafepiib fp Rk o
Wh nuty TWiryhbw b ¢ o5 ™ fbliNe @ik HB A M b B b K K

WYY b xOp

2MbppcF AlpmY pWIG b s KEDMNIOF B YA KB IOF F

9F i i X neaBt T W B UITERF AKD Y &bp A K

E)T FbcptpleTCFQ)L?tblﬂmﬂZl\m(Sl?),q T THYAQKBFIDF T B M-
N @ IO H KiprpRiYWo | p DUHQre M [B)30H 22
(519 F " 9B mEYBEperHOF p yB MmO Y& x b /1B
3lcErd C F Y WBOMEch ¢ BT R T p MTBFmB/ Y
AT P FORT /MGG BMIOF p IBF P e HITAT pF 9T N

bb A BPEp M Cappt@FIbIGETFF YOG BT Bp/blORp M 105 1OFY @ O p KFG19) rBED T/0r p Fuf@i 0190 ST OB X B

AmPpUCbes /T EIBOX T Bp/HIOFp M K3BMIPFC

513 www.ccmjournal.org

. wAmMYcB WoletsKiOFer Healta, thc wbp | ™

b bl b KW F33n Hsep ORI ow/upF BOW cbebfOF o FpYD HOF

Critial Care Medicine
wt p c IOROIWE p K X IOF m¥ X 2 W+OA B KU ¢



Wh eyRm HKUFYLR T Ig KFT B¢ §D huf Fc MiGoRc IOF M Rw e p BEDEH@FH I ™M {eg F bowupfs TyT bT XF b
Y C TeTHEF p FbZeAMOFRE € MIFYB BB p FAFA2M FOH D A MBIRCA YW Hpw W T p M BbEDEGh ) w1 @ F pblg D 1

¢ lOFKertYm @W®BCYS T £C HOBBE X B p R B b /m YWHEF i AAB@p GRMHEMFN Y p B P CCHBYT FRDY
(5621 ¢ ¢ FpvF PHOFRUEH u Yoo o K T F KTpHEPF Db b . WT bug PKEYLPBRY & #BIFOF X B
J Y xpum Capr FBFRREKY X B M Q p & PFs TceTIOF

a F b3 (5 0RR HIOs By FOR b OFA@EED IOF Y HIOF WO _yT F.31M K

oTOF P Y FvREIO M X Hl @ TIFO™ we pfF 2T n tOF
T a Hisn O @p B OF .y
e LM o TR & oG iR & ML F bacuiB fHspHe IR IDRIBY T I o Hor X
F 8 TFDH Ok B BB bupRMIAMEKT [Op PRKMEIOM P M /TPHEBP T CxFlKb b Favknr HUIOR Be b tb3
cCTLCHOMB KB p [ BY MIDB FFeaHhUQF OYADF Har . (WY Y b xbpwytr it lhbm § Y)n HOF
ET IOMFA TTHBABEY C TpBTHIF p FAFEFIUFHXpe i e 9F Y KFFBXERIS A M b mp JHFFAFRE B b 7 b ok ©
) F’ Y BmE o X WC A BYT FClKvSpiM fbB pHRARS 2-4 T B FbIJRITHKD B

0 CNEDB B p RB DR BTHHA F M miBkFCBK ) (WYY b oty TWTSHHY | HOF
a QT WRET Hp \e Y BYIFvp AYT Pm b RO T € 1 toR 1 E pACT MIOp B MP WOE HYT FHyMEBEDf K. & ©
WT YoHMY o B RAFF @ MK ¥ T vabbBepi® ¥ © (BPSc B Y R 108 SABRsFFv K

c T Ypp OB @ MEQBE) wy T BW/@;EIBATM(TM(pr'IE’I v 31 p ORI W 10K & /A £ 5 B8 F
118 b T AT WTHHIOFE q WPROTECTY H F pmMAlBN Yp EBHD D B b3 B
c u%@m?m%ﬂmm?ﬁmkg%mﬁgmm%ﬂmpp VI g BTEWLE e b p /LE% g sidy 1§ b EOTOMBIO) K b F
nYp E AFHDE BIK OFKIOEF A karlOY @ gOr o f 7 WA DM BEOs b Blys MY BIOp g ANRSS0
AT D i 3ATHDIKER Py Cot TROOB R mTHQrF B yRQR K B C IGRBRWT A Byl BYORE! B W T STHFLIMGIBRA ¥ F 79
A biyY o EpOFMHEGRO® C tperfOF p g By /@by A W31 ¢ B Yrp fOTUpT Sh ey B Y BEGFCNEQH Y b iy B
belCTEECHIPE KBp [ BTD/MIFMKXY MX C p HKOF A F Y p B OB Y R IOEpiFt@Fb M HUITFb Twkr TYBEZRKEHMOF HC
F M@ ¥OM » MHOBH IOFIDF 330 Héep lRABFF p subkBpus h P 0 X b B KWKFAEx W T b T WTF MR fEEE IR M M
AT p RBDA WBIHGE hyors Fa@H) MyTHEDp K1Y x T P M T M BREIDR %16 9 7 o TYIOM Auiyh @ n (532
pMEBYTHFW AT P ban@fipBT C 7 £C 10PB x 8 9 X P B KMYF/HORTF o o ToMDRY £ /16 MO F GtEBF M

. PP & WD MrbULEI@MNOD HHGPKTF ¥ uPFEOE M [b I K'p Juiph Figp [1.(583) ¢ B Y R 10EpHH@Fty 51 WUy T¥E XK Iy K
c CF AR YOBF BT T pblj m ™ DO OB T WT BE MRB Y POE&NIRch IBC bF ijp BRTHTBF p | b
nmYp e BB EHD GCDH p bAB YaPFFWYIPGH AU b B IO e Y p & FOR3% %1.6 , WHHEF T6% 05 A FUpT BT X T 5
9F P D BMiyh wWp b mPHMLTF OHESEFb Kk w0 AKE 6 p 8 HHEp b ANOME(S33 O p cbierh i mF
pvmMen Y p iR Y1 F boupks Tw 3 p p MU QBT THEBF K (537534 c B YR TOMAMDUWBK F | B |
c WT p3 FtdGFEp R Qlly HARK MIOM@EveK 6 p chiOFh K b F w1 by H@GHIA B o MT pufTYWUKtsF e T
WT [ OHED 824 0 T p DMTLA o B H2BFC IOFAAUKIROF WA b & p 1538 Wh lytOf BT Fult wHAfE g T
AU B F Kk b p Y B0 ARGRD By H B KR EB0 ¢ B Y R 106 HOELS BPIsv M2RAS B ® b &y b fo R KD A |
aqk;gsmb»gg%%lﬁ)% O&Hiﬁyfﬁ@m@bfﬁﬁ ) 10.28, ub“HXF %h44;95, ¢ D BT p Y | b a D
CHBRG /1 : TWiryHavpigH KM pu RbD FOTHMFb T QY & # b n;0.88
6p chlOfb K WA Y p B DD 7 p o fOF p BORMRLTRF Ll m 5 i g%sbg; o%?, gfl-l-ﬁfr %23;95@% ’e%?np Mp%‘?KDFb 10D f
¢ bUWRrT i W [ FOI b EDFe #BRUK FUS o MO bAKTWG Fbe KR, - oo+ vy D B £ 1 @ HFFRIGHE W T wuE B F
6 N AFID B fb BB MDD IIOFIT LR W FUBED b H, 1 Ady by Fh tabi@n baxnu faHe OFLD W 0 Ly
yT Faww@@@%t@b%}@ﬂ—" K uRen Y p & FBHED oMb GBY) Wyt p Wi m b kB WUp TUpTIXORBPEF Hw F
VY BOQRA Ip iR 7 7 cnPYpptBlEBRBRYT bT WT BF @ K)dosﬁ'g B T [htm//links.lww.com/CCM/C33413 ¢ A TcesHbp

§ . (526 529 b b s ™MD 8 DF Yayimnvp 8 BOF M OF > F
. WT GF ol 18D FEF bV B T [PKNA® o I B o AR B TR RCEO R JOF

.GC8v YIf’Oa F b yb BFWeFrilirvefFGH o mlX¥ p B L S M 1Rk T B O FSHYIHEE O g HAK

p mMaB1 Y p B RDF pif MKEROEBFD T bt MABOM p?gwﬂgpﬁ@fg%pmm LETT: m),ym@yfgmkbb Uh
WT b TWKIF FHET NBIPEE 30 ROBDEZA! 61 T (i @k © pECHIGEK b F WT XU BHpxipiD BT FRisp MR b B p md s¥ n HOF
AT MDBR DU FRFBHAFGE K NGB FADKIODN o g 6 b wpeyieMer x b b 7l 68k 15 b ADRETHEED

n Ak b /b IO 220 at AR WO BRMAY > T o 100 poiy MIDE 608 BT RUDWISBIS BHRFDBRIELTE HEFIO!
A 8Up TR s kTYb Wk p i BB w T 8 KASTVTRN X B 1D G o 5 jofm RigT p@ AR o [ B b BN HAOOF B IOF
bT IDKBKDI? BBT QK ME@@TNﬁbmyp B HOF wT ramﬁb BFﬁKF.KEB’yFkT @)r( AI:bB3FEM'I|E bm@ MIOF
b b/t 1§ KO@R O ¥RHUBBIS R JUph M h % b TFTIB 5y by pMED W EOR HYT FaLEFNDHf/BIFEG2) WC b o & 10
A BUT b T UKT FItQFEIICEEM T CRHHRFPEA O F AD > b iy 1pyyigeey T KL 10 BIMDE Tar BT NIghFT Akbes FEM KK K
oM Oplsudi K Wl Y p & PR 7 p p fOF p EOBX b F ) .ppMp
¢ T(529 9f K mbMTOF ¢l miPHWAHD Hib ®HF b wph €1 p K 7 el i lafOp MwObp £ PP FMB X T 2

WT FalknprebYy ultIHaviblp Sk Bk MKFI@R b s T B OF 1 1OF B tcBFRD 32 Tl p X Touy AlG KPRISQFY

3 alfp pAME EpF s www.ccmjournal.org p M n
. wAmYc s tWoltersKiDWer Herlth, Incwbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



JF> bpfUs

2( o, THEFFA KPR Uphr E#2RAD T LFF HTADHWiE MO b Y wBHHSF TD, 0.90; 95) p 2 EUB b B HUH/THEIFF Y 2 1O
wT by@plﬂ@mn)“’l@‘i‘é ppipY BRPaBnip n)n n KogA Hm hrecviK T KDjp HBFAr x &bg46 = 0 ;1.42 0.38
¢ H2RAs.(Bfs T P KFRPPsp T LiFYMIR7 = 1) W/B X S by FHEBISHTIVCE HOF HVEPW SplOF W TWYTYS I B
95 0.3 ¢ IHAWT bTwTBHKMUERY R IOEMNEIPF F L, M KGRV DAY 3 ot Blp Skok (2B00= g ,CALORIESy Hp p OF
n KmFYN fribderatequaity 0.002=p Q.75 021 wH ks T A WD T ™ OF blp A WBObWD WRrspt@Ad m dOFELANE
1.17; , ¢ DB M QpFlOFhyRE ptRIADOEF p DB F T ¢ WY A BpHEp BJb § F WHIKEERS60 W HFDHKAFE T B
99HEdd) wy Y Uk @P8=p;1.56 0.88, up-HXF @6 955 551 550 WT b T Ukpr FfMut@E T b wp MEIEF M@ HO
WP F b BHIF SaB45,546) it OF b wH BE BABAc b F xER2TH61 549 wT muTeNPHp HO B HOPM F HEOIOF M
IWHAMD p B 7 UBTTXORBNEF pHUADKEERY T BT x T AAEWFR B OE Y, Y B AUFWRY AR sMPIFsMDFOMOF 2
owmipk ADBF TWIHKT £ F W@ i Fliinh M YT Fa m BHAT BRERY X LVREFGRD X L F
p;%3.8. WA BERAR.2 i PPIsp T LWFRHKT Wpr/1¥OFB FOF
H St QR e thiFgmialp Yukr M 5 BOKUWEDHN.001 > ME“KE P@%x I;’F: bovp %%B&ng?%ﬁmbgrﬁng
M bpKT P70 7 ¥ TTp BIBOFY X ppT &mfBRk FTAGREHH TMUWB
n Koy bR 5 @mfgb‘gmgﬂawwb%m N oM R Tp IBFEIIEBE T A8 T &y K0P 4 b mAREHORT b IOF
(548 547) wY By 3t § b x hWA-P MRAFF D TP FHHpeckBBFK p W Xen Y o & FOF
b 1) ©0b ¥ R OEmaDF AU MRk C & Iy eLOA KD W 9 TaekrFORED THpHERK 30y TV MYFSHOF NUOBKN b X W F
b T WY MIVBRC Y K ¥ SRR OB p WA BGFD 6 (WA B BT i b0
nAagT T Frphs> LA EL MAEOXB . 3 .
PT %wggfmgium%ﬁﬁgp;@wy p*grﬂd%wmsro[: b Ly T up EbprAlEF FpxTuiF b HOROB Tc Y Abkps B F
bF KM Ewwp T@WWU@FM ¢1’DF|'OFbC,|_;@bS’FIM|'OF aFk p MWE@@% WW@@BWB“@EBWBD@F
Nt Y ot FHKFD HOB 3AdEF JEbED T LiF cHVA 108 B d WT KWK MB ¥ p B IO .8 W TUTIdHERGC F oAb D 6 |
b1} Tt | u@FoWir FAKva F T coupFY MUp G FrTHY b i€ © F M UFPRIb T BIEDBHGRL ¥ MRlen ¥ o mi@p > Y
n M& € @ Ipelinicaltrialsgov NCT02290327NCT02467621 K f 3&; EFEE’B@K%JHTTBZEJ PM&;%%H;W;%ET KT AT
oARD XUBYA B by FalI9REPT T b DﬁT FR/pKc b M YE K b gyY B BHoFcptOIBYIOP B / WT G
KKW 3 F . T yrit@YRFoocROFDRF AKhurmp b Bbp / €1
WT M1 KGR {11 poF st byt 1 widar § prtwdily P i
4B @B.5uWpBBp F A i HOF H X586 563) Y 1B 6,087m
wT MMHHAF Y BBE HOBe MIBHAGKIICHEFK X © 18 G5 4 F o F W HHORE w/ T e oumtipion ¥ o 8 1OF
WT MuiTe MIFHHGHRDR MUl IR bx HORBb W T b T p M tOFa K567 564 6 p cHBFH K MFIEL T T IR @& Y p B 1OF
MY F bATUPD FeHeckEBRb [ M KiBn Y p B FOWp 3B tOF 3 howr bmdipes® T b 20 higdR B R w1 BHI b K F
b T U Myt wtlbbfvblan ba MiElH MoK g b X R (3% 46 =p) F _UpptT ullT3ED X S sMHudm b fOR 3 b T
(WABMDbB by MIEREES o F A eyREITK 4 T KOM¥b g p HIF
566 564) W FaKep K@U1FR T DRYE muyTTeMOEE IOM o

Wwr A be Y p wp MRIGASEAN 0 becTy A &£ BH  uyr MySLeamipigeL  LrShEEFD W HXIOM b (562
WT mujiTe MBS (OF BYXTBY KMo Wb mubisHos RGgro '*DFF“O'"L_I:kaF 796,95, ¢ DB)K Y > WRETIMIA BHDPBT M1 B I

!L-i’TT @;—ﬂé"ﬁgf fﬁmﬁ ;é%ﬁ%%ﬁ%’%ﬁﬁw . WA Fhppeibdg A Dillhm B T6I87= 4:1.16 0.79, WY X
BeHen ¢ b b Fb KT b m» MIRIESION WG b o 5 1A% 102, UHEF 112,95, ¢ DBy M pp/FIORYD fFT C
1% HOMA KU M boKm 8 01 BRE 0o ALBHRIE 8BF Y K § ¥ B 5 C 1 T ®Eblbm D cupf i ly Wp w6154 = 4 ; MpF T b
MM 5B T MIGE OB A DB ® KL_@TB'I}OE}@WTFWW}@FQF oo A, KM bl 3 aul(http://links.lww.com/CCM/C335
O MY ihls Y F Uth HIG4DRWO [ KTy HOMFT@HET T b F p hoBA WP F 8 OFdBRR T b AT BB MAKHHGHUE M 1 b K
b T EOp KON TP BpKiABFMTL FRm IO Om D MO KT P WP MADBHOF SonLLatOB64) J Hmp > mp Iy BbxT 3
A WHoT MEOBWHEILE) BV leen hr BeEpigarM¥ors A0 C T LEYA YKmB ¥ B cg F b H TpEYF X bBArD b3 s
. aup FORROPEA 0 HiPrBVPFMUFRIOR .5564) c bE BIFTKE B 6T Wp BB O IPHNMAFT B
Wp 3w oM by T by F i TRt R X &) JORHE J B NY bp A0k Wp fom bBE @ sBWb OF YHBEX WO b3 F °
n SFKk b o Y auBe OBy BT NIDEHKHDFERIom Y k b p Y B $p68 WHT XM HBEUE OF b myp MO FYY B b FOR M K
10 ¢ tOFMBSKe P ¢ f0ha m A BEMTMYOF B AOF B m foF  W/1 2% DM P BWp Hpsp@Fp M HEBH#Ga tOrber HilFy FOF
o TIOY p BAGFTMCIFYpt B BB F @ Baps 2,888, W F + b WT NJTHEHEKE F b 4 o Bt g H MOOp ByA KQKep 1OM u F
WT SupIGREMFY N KO BG cH@Fb I MEle T PoxF t b8 RIYVEIRD F AWK T b mp M BpHHEREL wT v /18
a KB59 550 b T p FochF THoF boy 30D FEISEORFY @ Y p tOR F OVTFABT FxOklp p ¥ p BDOK ves D Bpbp BB MY
p AAF b OB 71 ioohWp hHBrePQFp MPBFEDpyr P P POTHOFe WDBTESBKT [/ I #3031 BAIOFC B HOF
0 M b/FKARDY F5= 1 :1.08 0.87, KbHbF TO7;95¢ 2 Pk ;CD'E‘%&*FW%; 'g?;’mﬁm‘%?;@%f?gm: ';Z?HFO
W o h¥ToR,526=1,;2.62 0.88, up4iF 52,95, c P B b A RO & IERUGR B B 1 Sty 173 ¢

515 www.ccmjournal.org Critial Care Medicine
. wAmYc B WoltersKiORer Health, tnc wbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



FmY g A MIOp @ KDF EhTFHIKF pal bofd @ik, Wt T 1 ox BUORYTIH T b A foif BrtOR BRA KON p B AN Y M
AT MOF b KB 1t WD piirtevesi@Dp AIIDK KWT MIMBREr wT QiZpee Um K F o D HIF MMIE o WDHIF K/ wr
AT &OBKRM K MFY p g KBFK @ v syt BITMIEREY o /1b . wAw T MG K Fapid Gop BHOFD K M Me1 Y o sytoMI b |

a WtQ TEKEQrT P WD M MRERHPRE I K 1Fic TCF i AL
. WTpprege myireMOHBE x K

Cwm b AT &FORHHOR T MujiTe NIFHS 6D AdpK 3. % ©
M X F baxnirp FOHbEHEND K w e Y p 8 BT T o M IOF
b 7 Wb myty Twiryhbim a n ba BETH M IOK @ B [x kbiOF

(WY Y>3 xB

WY Y3 x B /FuptipFolBis STEMAFEe MIFER@OR Siosk w
WB p MIOF bakTup BHbeHERD K MiRY p & TOF p /1 HIOF
Wt T T beRkS b Ay HIF K/ wyTMITHRGECR-FFD X W F
WT Bk H o By IORRIC O &1 FableOF BAOF 1T FOM 1, F

(WA P byt T 1Y

AT 2 e RFRFT Mull NUSSBHEOK Ry A & B B F

W e f W HSBIPp EyTC T8 MBOMIT BT X ) [ igRom i 13
9F 27 B bMBHEBYA b ©OF REm mujite NORE¥MORE U F
bT Dp P MN(362 561) Ao T HOMYB wipFEHEDHWAF 9 bl Y b H b F

% P

Y paB QRO 3w FOfFT BAGIER HBRF Kk IONIB NYT 1 1O F p
720 M YO T NPIFHROFM@HOMYKR8Hh DM YOF n 1 T
w A TaHscTackdpp YD F MAIE by B {OF LHBZPROR F B

qF 1T MTRPSHWY ef T bpfsOty TFeBb K W e Y p B tOF
11 ¢ OF BARGK T T1MHp X B PHE (b LL[EHQK p8Hlp B 1O
412=p) 6 p oD B MAE T ToxF B BFOMY 90 T b
nype M b B3A Wp R i tsra 569 P s

P 261 IRHNE M ICET G LB o A b o B KpPie cpQrY T
A YT tOF B gy iooiHOFT Uy TOREDAMRRRTALL pr O Wi KB THRG
(585 584) o M pp/FHAKLY> 3R TY 3 pLHHHR BB b

AF T MK WE p LT IOK® F MMIKF T PI1T1 HRAOBEIL,

WK A8 bug THIg TT HRGEF © MR QR LN %0 wT b n b He

U p FU/HD ST T 1k BBIBF /AHBMICKON b Ip BoHLLA 67 K

dfF Q% B X991 586 584 a nb BB P fps 2,665v W/B

WT NUDF 451 FFLISHEPYCHO Kiv £ Wbpm Y p B OF

FmY a fiIOF b FOFa 20l Tc Rk He @FEM B vr ¢

W bl BAEL whveF BRH @88) M p F A BUKDRE ayvf M MbRHEr

(Py MYy qy)m n Kbuyd sy T YpHHXOSFt Bakdst OF

n Kéog 9% p WH OB x B /wuy T} HMGHRGTYBCY W F p b

dc mF B pnHpheEHON BEbTNFHBYK F B/ MPROMBOF T
T Fo/hietv p D HOEYEr 14 n tOm TWhFippMlp b T

1508 ot bmp AKXt p F MBM®OBWY w ¥.(UC bp B 1O

2 XA B B g LWRAOR »upr C & KMy OB B FIOH A b/

B T il 3 Reer HBrEEC T(587 586 584 4T bMp 3

5=p0;1.10 0.82, ubY4&F %95;95, ¢ P RMUF T m O

;1.12 0.83, WK HoF #96;95¢c 200X 0 M pMIXKDB M THOPK

WCE bws ik /¢ A3Hv bl ¢ p MATHOELTEER67 = 4

b 1;K867=p0,0.86n K0®Q , ub‘HEF %6 ,mwr0.27 MD)

A5 cATedbbBpvhcB R NOFK MR T Bp vATORDb B

wY Y ny &K B 1 SHEBPY /links.lww.com/CCM/C336

qF

pBE WF D M IQBEMG77) B (843 = b b) /i OBk Faroe WK WA K@ 14n b T b A b HEG %40 P b nd9GFp /1 B O

10.43, upHsF 75,95, ¢ 2 BRAU F K VO To8r BT
p A TBBb M pYTHGRCY = ke 1Y DB 188 = 4 ;1.31
We.(® 8 122 = p p /A20/ 0.34, wHHSF ®60;95, ¢ Y P X

WADF TIHYALF & Bar lOA F IpAeuf 19 292 F /w3y Kp T
0.95; , ¢ P By HF B i KOWB TEE 90 p UK € WHOMH c b A
F B.(BBY) bKFQBBH L F B /BH.EAORL, upbHHSF BH

60 IO K MAE Y p B BBFEC T potpYay¥ tohpwet F p sWT MITOHGFR WD HUffr KA A 101w Tk p B m

A T @BEOPB 126 4 p F UM ¥ IOF AKp & BX C bo

B PB234=D b AIOFE b Px 1T 6l M K BFF C Y 10

P M Chpf KAFHUO B RO & e Wp Hipremgis HIWH KOFv M
4 F N1t IEpHEERT ;i ox B BE AgheaRl HOM(581 580)

MY M pWHMORY | YFHBM@EE F T by ® BrkF p 0¥ YOF x B

(€ F 8 F bp iEisFc baGrm M€ by B [ORILDM bl Q-

B YWHOK I Bx p b(SBB W HF @ b KaAE TLEr K Fwr HatBM K
wT MMPBpctTh b syAFRbM A HetOFg 1 Hd O DT b

K M B MUITB FB R T Fcﬁ%bmﬁﬂﬁ)@’bpﬁ&?SnﬂCKTpch‘F\@l_l;Y)POE)KB/QJT
- AKFEBN® C YEBIVE 5 ELY AR OMUKFASH 0B 5 10 C | BHOF) BB B IUSFSbIY WK F T 61 Bk & BIbiOF
. b3 Peb Bl W p FIF @ W KOF Kuy i s ™Moy ek 8 T o | M O p DI WRE M /6 b x4 6 Wh & 10
UFp ATH AR WON b o kMK RSP HOR YcOly T MyreMOFhH ¢ ‘B M3 WpANG & /DAVIHED 0 1)% BOF B CUFTMA UK
WT A b T hFPvYERRD AWK HEAU P T nwy Toertpre 1B P 1P K399 W ¥ b IO FOR | bbfby 7 WP K o
WF & Bl T T HIFEBCKRRh A B R I9FEOTT QB v A 5 WT MIODTOR i M SHETRFD €A WD TOP Iy Mo T 1OF
10.35, WHHEF T67:95, ¢ PBYWFFT MYO C Fl kol @m b > T 2 FIHEOIEEEIE KIOME) ws T bip WM X8 / WwT ¢

©92;95, ¢ P BMo M pWTDF Y b wUROMA0 = 1 ;1.29
AT @T Y SYHBx 8P 1229 = b b [LIEF0.61, wrHsf T

N p P v b'd tOfber HEFRONK. (582,583 A F KmB T B

A By 51 sUthdter ATX @13 Y bra! IDERSH BUMEIEOE30F HOBK W F
b Tm po/FiOF p A by OULBEMRFF Y x| H Iy IOM T B 10

A F boxruiy pRbp OBPE w T M MERNSRYT Myt B ORY
- WT W b bolOF

WwT MBEEE Ol RGBT NPMYIEN] B p b U b

KF Y xnxpep Ylhp cH@Fb b mEien Y p dlp KBBSB 8GF b

WHOMA KW M.(549) ubBRd F Y K B YUbIOE TGNy B B 106 Hb F

p b X ¥ bBesst@F AubT jBQSR) Y5 BbIOM K HEf
WT K R EGFHeE F HYTHOF 2 m o g Tbh Mreagp K
3 alfp pAME EpF s

. wAmYc s tWoltets KiDfer Health, Incwbp | ™

WT MAMEHFT MYIFBTHRAA B BOF Hilyl tOkLg EbpRMIERF b x W
AWM L p 0P BWEEE 9 F TIME B Yi¥Fep IyPIOF«wT C F Mb
Y Y3 xB /wy NITHMEFBTR BIabu T K T aueriafs ¢ b
) Sobl BYupT MM BHKOY p IMYOF B M b T YkFvps/1YTs I

c YT prIIcHBSa n mveoks O/ § JlapHifRAe.5 >

'é BT i T FORENTY HOmy T 1F mobe/ii@Es 10 18 T Kot FATHRLHE

p TUFPJFEI® 116'1?- HCTCHF BB Rl T K g OWOBRFIT F Y @
M Ly® LaRgphe b T 5 By OFEMCPHKHE Yy T mATB 1TAAM b |
A Y p b MR b B tOfba HIF ¥08 T UPTEbK@Fol b B
BUTTRYS TOF Fiastaux 7 /1l i Yty p € HOK m I6DF EJHAFA b
. dF PMABE®OHABD T

www.ccmjournal.org p mc
wt p c IOROIWE p K X IOF m¥ X 2 W+OA B KU ¢



JF> bpfUs

¢ TyT K¥bheBlyB MK P tGHer v Frb s TOIBERF X @ b U Ll bgrds UOF KMBEKIBRVsa F tucMbFpalfs 1 b F p
WT X Y B X b b o m F3pEHescBBFh § w MY p B tOF b 2 F%AR(16.7 WO KOMREEBT L 81 F K6F B pyp BWEBBE M T
(WY Y b xbpbnyt wililBMyT T B 3 HOF "a 0%.7n HO&hS , upYRF TP 95, ¢ p T HOF SkBGR
28 p »uKh F P KORBTIYE b [ BDF k pa bEET wh b
M F Db EBYT X3 [ ICRBFVBYE WD A hBFAKE BPH F bt iyQFpM Y BIMIOF B 10B5aYshiQ B Fup N KIRHT 90M
A F M OB @I @B colofb |8 MiFY p B AR BT X T SYbrilf Akt il HFRND® F T 1OF wit SPBF § B HOwbT
A MUPOMB(S%) ¢ K i B FOASHEQFHRIELG Y ik 106 /1 QR MIOM 6 pleHORK MM T T crFdppt BHEBK S i1 HK IOF
p miMY p B R MW@W&@WMMY@B HOA i A 1OF p B #Q,F;bb— M HEENS F E¢ W md@@Ey@)’ﬁ’WW@F b X
F N HpBAFTD FucT KBMY Sk © g¥ € b B €0 CHBFb K b F o § IOFF THIHO 6 p ts BO 10 ™ Blen Yop & FRFA Y ly $OF 1OF
9T pW/¥ W3 P PVHLITIONMI KWM.E96 594 wT T b /110K p b Sk ¥ 7 &y EWPVER®D p #0P IORbE HK B YOF X b F
Bils FAOY BOY Wb ®CCupd F s B s 272 n Ao Y8 bW F baxu iehp KR0S TRV F TusTLk W B MPHIBE HOF
MY C b B /DR /b HKIF. b b dlfRb hrktarT F W b B OB 3 MY caimbls ¥ 5T MIBHEFKIEREDKE T B O KM w
WK m e 3F T TupKvvve TCEK F ytbHaBIFba@Fp a K BF a7 YQII'lﬂ)w,D' T MBOEIHI;O\@(MBPYT}@F“ WFT MRAH P F
Wh 8 K ™epn MG 3B pvANDKMPFCMEE96) A D Y IOF p F p 8 b BE F p B)OEABY P [OF HhPMeAd YOpoFeA b > b
obEBiB Be wHelip BYT KB HAUKHE ¥Miop>s Y Lﬂjﬂakp F. TFbg)f?@(%HnVéObB@b@xox(mtquF'bT B F M
F K b@D @@If 6 MY K F WD A BIOF BHP Tk € dF C I YoppRreAQFMIYIF p 6 FOR MRBptBly HABY b HB
Wit FPB @3 bMWY D XF EcFbn 2 3 K F ma T P MdOF F e i9eOfhc H@HysHia 2 ALKbs0@i c F p T |
F M SHsc B JOBLIOR I§ m MY p B AUFT b T T KB FFOX B .GRVsy 1 YWighErs fOFug B Lk FOm B
1,216= 0) w3 A&cHOfFcBTT Hp WKOM@FT B BF 8 1KY
95 Q.86 ¢ IMmAHF TCTIYIGFR B F LYFa0RekTIEY DB Gp colofb K MY p B FOF b T WT B Db M Hok ©
WphHYTY 1 MEIOM(Wp MIYIORK B EORE 0.71 wb¥br T  WT MITHEBHOKE wT T D KQFS) btk baxuy e tOF
- MD) 3F T Tug wBC B T BBWCE by B A0 E BFV b IOF (WYY b xEhb TWT bm b
(WT yM A OKEDRA2 n 1967 Wb E¥bF B6_a 884 .
Wh & @Y IOBFN0 WY ¥ 3wRET 10b B HDFDF xettsh PFl MR WRRAKT CUT™TaQFpIOR Y A K p BF F
3F 1 TKeF 18 YLD S boBTHEFW BN BOFESHQRLY m 1OF & b c FF D P/ CRYS® fOMGQIHENF 1 M € B 10 KF T b 0
NV p &R KB 1 O 18 D> ShUBELIHenbE oy % K k b KGR D K M1 Y p B RS A T M sty FBlpEr b K
W/HAYT bPopT P ARSI K EpBRmTL ¥bs KIRETED M T ps IORRIGHGEE A D 3 m i QRO p ¢ 1OF
a F- ba tbﬁoﬁﬁfjgg?%ﬂrmm BK b ND ', 57 MWGE)M;
y AT BT F @™ D MVD PAFbaNdy hek p M p DK
T EOEDMIOR A (petDry K 1 D C [ /IO Ly MIHOR WG gy pUBTEIGH C b 15
EF el b SiosdHOMe. (WY Y b &b Mgy T T Bom b AMBPbBT LiF Mk DM WY HbHAR W T ®F Wbir B F o
AT MR MThERA?? f1Hiep@RDBECAID WP FHpphn [pPoa [l M OR F pQT ¥ Fopw't@p AR E Bos
b T U Mgy T WY B b ||/m@pg:aAm ¥ o 3FkpBphHE BB fOP/OMMY o & A WYY
a F ppHoHY KipouphFHem. 604 a MmTI0H BEIBY
bblbKm T T EpFTQY 108 Hom MIOACl ¢ big P F ADR T YUKY/UP A DG & TrpdF i@ BT F B M D
b m/Rm DF%T@MB}?MWF&M}%QEW CYP3AFUJF AB# B FECHIBB F nnaujﬁﬁb@C‘Tgyb’@mmR)I
WphaMpeTyr K& ABIORD F p AKT M d509F0 p > Y
NYlpp B hym ¥ Obebiafb K MY p B OFY A& p B F W mMb WY b B FOK /1 K
2MbpaiY TEYIHPI E BT B Yym P B KRHIMD ¢ O WT bmm@mﬁmm@mmmw cutigesd p n 1Y
EF Ha® c A YWICRFORHPRC M Y i1 YOE WMIF + hbp v P F 8K b A WHRHBGFb o mil ey DB 1,341 a ¥ H/B
Pr H%:KAYQJG@:H-OEE KIS 3FIGRVS F E¢ ¥ U KOx B IOF®73;95, ¢ D Ayt T sHEEYOA@CcHE DFlE b X T b M
. wY QEEHGRT H Db 8By T MUIBNOFH OB wMBHH F K F Y >msfs F Mk (b WA BB B0 0.55 , wiiisr T
W/ c e ®F PRAHEGK b AT B foHRROF b b Wb R QB b xTTHAFBYRP Va7 v pXAEp F Ab3 F
af EG Y, tdlh i n XD Esh b& g FF fOBF p b 106 Mypom.4 0.81, uptHF WI7;95, ¢ D Byp TEIBWF T m IO
GRV=a F ty& g prKdm004 ™ FuptHGR m i ERVs WHHFAINE D F @ n b A BV bl RUFHNIOM(WY Y 3 x B
F X b JETTEBE3B597) W< pt ORI IMIE ¢ bIOFF tbe M p F ArbApg@B o T NFiokattOd F TpRF KW IDERlY AcHTAVDY
P DB 452 WOr HOM ¥O0B F Y (B OB Fuwr) i 190k TupT/ithn x B IO T B M p @ ME Xy I, IBBLY b B RMUS@FCIp FIOF b 0B
afF wWwOYahgg m B AfE T &£ /F a Govdpafh K m B 4F T bihD BEROWRBUK M BT Bc ¥ AT BT F B M
a {602 9 F K6FF T pup li BbE GRV F WO YbPERMS PFANIMOE ABF FHHBAGPW T KWKYMGETTBBIPFN tOF
atisdp b BuK®FE T ec W RFAKF T YT FhEDEKI p 1H WF B mdOgebFpdbs WY Y sbw s R ™yt HaHpe LY
A X @ OpKFA WKOFe T B miY StHd BIREGRV> 250 WT b T THAFBYDGY B Tathr HevRob frbik LY MYDFIOF 10 F
b Hof %2.6;95, A TODWH27b 3 FB®) Kvi p XdkYte U tOF NY p BAOWT M YTl B #OFKLIOHO BT FB WD X F O Bm A
A BM GRVsa F WO Y FarialtObuy®Em ectTEOLO.4, w4 X

517 www.ccmjournal.org Critial Care Medicine
wiAmMYcBe WaletskKifer Healta, tncwbp | m wt p c OROIWE p K X IOF m¥ X 2 W +OA B MU ¢



WT A pfERRp OFEDH KRFEIORES s x & F b X BIF Be KGR Y sortcits b @ i BnYAKm x TR A & B BIf £
. WY Bl b hiner HBEYFRQIR ¥R DYCIOFIB bl A BYT WHMPATYIVNG Y IDB R M T HET APpVEgHTFs HOF
a lp B yx READ FHOF ARAQTS By ™ Wivgies B tOF b Ul /BRY T b o RBEFF £ m © o Rp Tbr YIHE T
b ¥ F b sathie WC by B ADK G MFT LiF NIKF D6 b A bl T A thpHerE 7pCh 7 b m EDFI T a1k o BT D IOF
a T4 MBI 607 b HopyFOF MHUb i b p D ¥ LFEUeKF C b B 9 bi B Ty 6 ELp{Ces TIOW TR WHBigedBF B K MBF T @ /1~
WF xKabF B Jp R AT NbHow lMTT M THEFP Byl 5 IOFWT by B HHE fp BITHOM(E17 616 4 F Hbdch M HDx HHO|
. FC/BO MR [ ba p HB18) WF W m BOAEKT X W @B YES 720U oY B b
ap B150.77 , WHISFOM94) witePy T IO T 1By B XK
6p cBBRH K ¥ PaTYT PAROMMA BFYMYD FUek @  n AKXV XUBeAMI B 4 f ek B i IDBKT @ HE Wt m
MY T MITHBEEEKD 1 p EPTORKWE & DI baxnud FoHbe IOF Wo W m Y | b W SWHHOT b B HIbG FXRIFIGRT bib 3 |
b TWRbnyty TWr MY IS H p BB SoaMIBrA T MIOF 5B Vibk B pHRF/bY BT HIORIWC Byp /@ HGEIBOW b B HOF
(WY Y3 x8  F borlfF B VDB F T dily ®Meer HQ X 7 p o R@AMHOR b x

.(http://links.lww.com/CCM/C3387c Ac pdipycteh K mB T
M Yi A B OM M siiBr AukT MUk @PIQE Y A & B TIF F
A WT Wl BFOFEIGRD Ty §RYEY T YUpThPe/IBRIGRL F w1 x @ i b D Frupt LG 118 1OMFobuaFy To B3R & ©

ab Wia beCOmM b x A g m¥ pOlpschbldih Kk miMY p B OF (WYY b xUPbmyty TWTrhbm b
c O Mo "OHYHBORF g Yubh HIEKT ptph szngT M H B b HOF
WT M3 THORIEES) 6 p cH®Fb I MEIBN Y p &1 HOF%D Pb WEBMBF KURIBECH T X TWTOHTEFMbY A & B I F

b LY bK Kp & mm Ry Ry OR o 0P i HYBOP B A 10 w Y TwirpKHAFE, famrp/i @ T p b T KIDBKF B 31 0
. C M YD MAOHOEIF I0m NT HAHDRKD T B o som M YbiB b [ HUITKOM 4 ToTyb Mp T BRWIGFE/IGFHBRX W F
wT Y p B IOMAOKEOIFY RO NUDERH F T MPHRcl BRRPFF 619 A 1N YKIGFY aupr gt pKidy W O p B/Ohm Iw X T T p y
bC¥I afbs b B iMBEHEEToMb B b TBlyB MpTTY® vk Wp T Wbk B x 1Y bpBUi-E I T o W (3 OR o0
WC by B AOH & IS BF N B FapgTh R llipt Wbt B OAYD Ty MAGRHEDF621) W bl IOBIW SHF p €HETH Y M
WBRY T MIpHORMBAD T LnFIHTKK M - vHeg BFb B OB Wr p w1 K H B E0Bfchd p Al pB H T pethylOF
(612 610) c C o B b B [RWFbMETTYY B b oHFHGYTo qF hHP D @%g'ﬁk‘-@b&ﬁ%mn A M AdioHF B K b O
WT YT BAHPAKD To CBOX &) b BoRvid 30y sk pUDKEQEY IOF  n Y p @ IQFT Kig kY MOt Ts BQpcosXn Wb (S B hoKp 3 Y
n K M HHTEcTHIKE B BEDD I mbp WIOF ¢ Tn ha KT Y ION B KB25 624 621) o F BoxwPF Hos F
bR IO KFB/BE ERO 0 DY T pR/Z) ROF BA@BK Y /18 U B)b B M b MHQF KK V%) 8 F broxhipFe Ty T MG X HAF tOF
pliF MR bo thFElF n O3 Puppcrni@y b @®Hw T Mb b tageEp p YHOFE M- b Mt My % oy Y | ks FBMOFB 1OF
b /M3 b pxp [ wAFrbHEIF T TTUh HIFEDE@X M b x T bmp 9 . wcphFa@
pT AXbE MiBIEK613 6 p chblafh K MY p B A 9 F m 3 IOF
F /iy ) FoMEZOW B pr WiFUiEn lpED D A FOR MEFMT B L FwyT S gy iy B bis O Lk, 71 8 a5 \p Sty To BEFRKK @

. N K Y meOHeb iy ® RRREMLFED Tu b b (WA B hpnytr wiitihbm b
o T XFYHUHB o F p b B BFUCT Bkt BF I B o3|
n KKk T & A lys %I@HDFFbEl WM)QJT PRWFHINOF b HOFG p ts BCHy K 'ELRW,C(T B F bmMTAM OB B K/ A & g IBPH F
W3 oY FIDEYHOEL,579a YihA wi¥eay T by @M@ wr A H DIOFEET Toctlefe T p [ F O WE ¥ be T
WRBRY T 3w S M fOR DoF O FOAKBY: 3 K pF/MZ? HOF p o TC BB BHEAOROYGE T [ ELB_BF /UBTUNFFFY/HewH
(WYY HRpWB4 0.59, upHHSF Th75;95, ¢ DBW OF K))KBDMJT K @y & SUIORER MeyH b p B IO Fone YHBMH
c T (29%% Q5% Cl,0.6%c4.1p F p(ymax'} Y B HORGIMby Wh r Wp HOH OB K M T XFFbrmettin s by FOBNDB WK T T
WF P M RBSKT GTHNFYigkarHDIKOM p MCp AGH #OA 15 > Fa la fOF p MH‘JMWTWTBﬂWm(GZO 619 b BbYb A
16 c AT BébhUmMBcecB c UK PF | bpowY . QYHFB¥ n>3 T Hp |
bl T SCCHINYED I BAkaghttp://links.lww.com/CCM/C337 WF B DB ko n EBp BB T P ety m O AK
o buy¥t PRI IFHKhERDEDE p PE15 614 a b W b /1 3 OFC | O« 1 B tip > wF pYbirtGRceb TOR /1HOX526)
O FFEBWY Y S X Br BOPpHRFE op, M CpFlOR fOARTIFROD 0 F /T g8 d T pFT Ygeibed F Higp B B ¥ B&BO 627)
0 p 3 b FF FEEOR D Mig KeFPHKF & K Tt Wh © F Y 10E Cba IONXEY, @ O p IDRYT OwLr F5e L@ IO F T
P tbls buF SB5 IEET AKF T BQF 9 KK T cupssH 0 IOR F b ®F p 534 631) 4 F baktuy i DR c ks 1)
A F X plPIOMIDT B ABrMOFLIGRh Yy By Hb bl F Y HHED (S B KF bakmip FRHSE AR B K YaFhg thm T MF
p MY p B DY PMAGUR M Qg @M @ p & IQFEF M b 1OF YKCFWEVM%F b pF eniedE 635 WF W w BH#BC
¢ Tyt PRWFDIVOF IBHBRR ¥ HaFBBIHONS K Y 3p0iGBAQF b F . p MY VIOHIMIOKY M P ®Y R 635 0 M p /1 tOF
€eTapnh MO bABSARYI hp Ah3I ¥ pn¥daFIOF
Wt Shepekhp T Wp HE m YD p Bhrel b AR M Ackdp B WB b HOFEMUEROb a & b KB i@ TTHavbhHFK X @

.(c 2 A KDRYB HMFYYTEMIMO . WT XKF bxw

A F buxtut®p |l B o= BB T xa Fr SERORRHEMpK. K © Wpd Ta k HT1AIKR PR ATFORA Y wFY A X5 B F
(WA B Pyt wiilibbm b xug EHpkHEBF M W LL FbAK@RG [p X 6 t p B B8Ok Cp M)VKMBB/,LtQFQM( wF
n AKT p Byf RuibtHYieeisp EOFBN b H MIOFI®ET Y W °

3 alfp pAME EpF s www.ccmjournal.org p My
wamYc e tTWaoltetsKiDWer Health, Incwbp | v wt p ¢ OROIWE p K X IOF m¥ X 2 W+OA B MU ¢



JF> bpfUs

b 1 KF H P BIKT bEbp BYHBBLIOAAOEME b AT APMHTSIMYOS B 1OB MOF b Iy BWw 3 AiyA 3 Y B

AT Ba B HOA otBFBIAKGT p MIDRF b 7ok i ThGF 5 o POFBTMFb‘merBX'Bb BAW T Ky THTNe o Yy B [ b K p

b> MHQS B @B QAKX K H BOFt Wik MS AlBT X M T X T g)tOf & B Bl 0@FYMQ) C by B fOP & O >ChHQF B

AT BB BTEQYT b TaxEpbrh WP b iy TAKIEDMW X M bM b T B HOF (649 WEBbp B O

w B _C oy X TEsATOK KKpBHORORDw b ny st NAPHEIOFD HF W F eKp [0 LY moxPin YOF ) TH'Y KR DRy I H0Fs

¢ Y Abkp KBRIOMTFa & Mim 4 F DegacE b ¢ bu@br A IORYF we HORYK F Whol IR muBHwoR F Bl & BiyT x T bl

Wp T UIPHHIE 3 ¥ HikRed® bl /A bk kp AP Bb B HOE x ma F AdORIF g LItMBROF T bi iy Ba 10N HARG50)

¢ Taw 28 WF H'mA &Y péok A F bawd iR l@FRErel /1 w1 i< o tORA RbME B HOpKH B BLIF BYR F A1 X BOOM \

¢ P b TEOIVE b bl Gkip R B T @il T M TORW i bt B ) .(651) W C by B HDF 8 FOF

F Nk oy Forb/tafmH oM we b BEFK g4 mY O WT FOREALIDA Cl 71008 6 bty htoFF & p GIF b

Wh e ARIECD 3 tyy o ¢ fC B OB T 11637 ©p Y IOF p bbvbHEHl b MehpsHEFEMBFpHBRLYYGEBLY hym mBIEDES O
. 47 bEslK p F b IGFKOYM L IDmCpFBpHRED. T W b APy FybToThig B @F /1

c T FaKXptGFR)bH oy B FiIfF D IBMEFWFMWIT b S W W H B

wT FFKFQWFW“b (655 652 c ¢ mp HOF A
n'Y p B B0p BQREF /1 Ljm RN o BOE Fom i . PT [pU ™M
(BPSb ¥ TwifFp J BueCGF/ IOF v~ [ BAB IORY & B FOF &' 08 b 41 OB Dz 1 Mok
WF TuCr M1 RAKTpA S b ILKIG T F K B pOFEYe Bom.& ET @ OMF Mim [prTeogpfr IT % B € 10O AT BT B T ©

D LU KD M K B o & OBOF BF WT wihk &HPEB B E PHbbdoFb MKAKR Wi b
T D D w1 0BT T Wb Fi@BNaput BT § 1 b 65 KRMP/ YD
[ bUr SUST/CHRRKUOFECITY T F K RGFEYaFyPEp h3l x P T FROOVBIT atEEdYik wT B mokaptgp Hipl f THF pTEOM p

WY TWI W © b T O b HEFew > fpRIIE 72 JEP 1O - o T e B MEIBRIK
WYY b MM T - — — — —
b b /bIEF /bt KAQF s WD FAIHBNIGRIGE Y A & § /BE F REFERENCES

MYF b © BRF A @ PR KON Y JVBFBTEVA B T b YOK '4 F Singer M, Deutschman CS, Seymour CW, et al: The Third1
A n BHIBRCE M b 8 B O p PRWY Yr w7 T International Consensus Definitions f@epsis and Septic

X T b6 p chblefh | MY p B AfE by B (OEIKGR HDC g Shock (Sepsi3). JAMA2016; 315:80£810
FHF TiBBYp fL_UC b B P /T MFT /Wt R BIKR KF Y0 ¥ @ ShankatHari M, Phillips GS, Levy ML, et al; Sepsis Definitions.2
A TWI @ Mo p B gORSIv @y Y 1p 13 EOFOR |, mulirsOR638) Task Force: Developing a New Definition and Assessing New

b T D BUEPFb & AEPOBEHCELHY B P O KE t639 b ¢ F p 3 KGknical Criteria for Septic Shock: For the Third International
4dF p b F BRIEMEEEADBA0) wWT FKFOIGFYA ghAsE T 1O Consensus @initions for Sepsis and Septic Shock (Sesis
NBwT FKPIGEYT € BE by s A0HE AT F XPGOFD IO JAMA2016; 315:776787

dF p Hi':,FYDEH. B BEB42) 6 bl AR TK pBFHEVMAD Seymour CW, Liu VX, Ilwashyna TJ, et al: Assessment of3

¢ B bl JPHEFD wy B M i /B HOFRD HOE TALICRY S mﬂ@ﬂ{ﬁm'cal Criteria for Sepsis: For the Third International

- Y Consensus Definitions for Sepsis and Septic Shock (Sgpsis
a Kk F B/FbHEIE C by B HOR & MW > 1peEF2T m Y O JAMAZO16; 315:762774

XA L%%WEIK)@ W r/RHQR iR ﬂﬁwymr B 5 Angus DC, Lind@wirble WT, Lidicker J, et al: Epidemiology of .4
Wt p REE \,D P B HYrFprrcifakin 7 MEOF EHTREF Jc w Mevere sepsis in the United States: analysis of incidence,
¢ B m bavmeMOF &K oy B /D6 & 3RV bl A H Wm T C K;gﬁtcome and associated costs of ca@xit Care Me®001,;

M elllp b Ip & K HEFD En/tfp44 643 WC OE B FUp/THOR ' 29:1303:1310
WT Flip/cH@E B C W B FQk D Wﬂ@\ﬁ\" K4 bl C FUVHQFBMOR Dellinger RP: Cardiovascular management of isegthock. 5
(646 645 641) F noxvebt bWAFF MOTHREMD p B tOF Crit Care Me@003; 31:946955

WwT F K g FBF AWTBH:GSBQ oM Sewb B i OROF Martin GS, Mannino DM, Eaton S, et al: The epidemiology of.6
P TNRY T 3 | AbKEDR X IOFD p cbtBfh ¥ B Y p syl F | K3kpsis in the United States from 1979 through 200GEng! J

WT FUKp/OEE) T X W P K PEQF b "{‘66747 642 K p B IOF Med 2003; 348:15461554
breBp.TXT g’a}mmmp Nin FOFp [CY IGFIBKC bp B HOBEVYY MM, Fink MP, Marshall JC, et al: 2001 .7
4f T T Tpiivp Ip BB FUIGHFR K p TKXT"QbH\kOFEJ,Iﬁ/Ib Ubn BSfACM/ESICM/ACCP/ATS/SISrmat®nal Sepsis Definitions
FSl CfﬁKIdﬁ T m D MPIRQFIC Y uxT MS Bi¥othe xuobabF M b ConferenceCrit Care Med2003;31(4):125€1256
a K }EM'IIE(YEB'BYT)MTC{)FYNEH& AKK F. Ty A HORK X v Dellinger RP, Levy MM, Rhodes A, et al; Surviving Sepsis8
(649 EF N Mg F Drga:palgn Guidelines Committee including The Pedlatn(i

. & Subgroup:  Surviving Sepsis Campaign: international
nw;ﬁimB'}l?; ?Bgﬁi\: ?M}EDEQ%Y;%%&?&TMB B 8%§|nes for maagement of severe sepsis and septic shock,
W/B v p F A BHTUED M iy lﬁ)FlﬁllbOIGﬁ  FoMTHRE 3 B0 1OF 2012.Intensive Care Me#&013; 39:16§228

519 www.ccmjournal.org Critial Care Medicine
. wAmYc B WoltersKiORer Health, tnc wbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



Dellinger RP, Levy MM, Rhodes A, et al; Surviving Sepsis9
Campaign Guidelines Committee including the Pediatric
Subgroup: Surviving sepsis campaign: international guiekelin
for management of severe sepsis and septic shock: 204iP.
Care Med2013; 41:58Q637
Dellinger RP, Carlet JM, Masur H, et al; Surviving Sepsid0
Campaign Management Guidelines Committee: Surviving
Sepsis Campaign guidelines for management of severésseps
and septic shoclCrit Care Me®004; 32:858873
Dellinger RP, Levy MM, Carlet JM, et al; International .11
Surviving Sepsis Campaign Guidelines Committee; American
Association of Criticalare Nurses; American College of
Chest Physicians; American Colle§&mergency Physicians;
Canadian Critical Care Society; European Society of Clinical
Microbiology and Infectious Diseases; European Society of
Intensive Care Medicine; European Respiratory Society;
International Sepsis Forum; Japanese Association foreAcut
Medicine; Japanese Society of Intensive Care Medicine;
Society of Critical Care Medicine; Society of Hospital
Medicine; Surgical Infection Society; World Federation of
Societies of Intensive and Critical Care Medicine: Surviving
Sepsis Campaign: intermaal guidelines for management of
severe sepsis and septic shock: 2008t Care Med2008;
36:296;327
Dellinger RP, Levy MM, Carlet JM, et al; International .12
Surviving Sepsis Campaign Guidelines Committee; American
Association of CriticaCare Nurses; Amiean College of
Chest Physicians; American College of Emergency Physicians;
Canadian Critical Care Society; European Society of Clinical
Microbiology and Infectious Diseases; European Society of
Intensive Care Medicine; European Respiratory Society;
International Sepsis Forum; Japanese Association for Acute
Medicine; Japanese Society of Intensive Care Medicine;
Society of Critical Care Medicine; Society of Hospital
Medicine; Surgical Infection Society; World Federation of
Societies of Intensive and CriticBare Medicine: Surviving
Sepsis Campaign: international guidelines for management of
severe sepsis and septic shock: 2008t Care Med2008;
36:296;327
Guyatt GH, Oxman AD, Kunz R, et al: GRADE guidelines:.23
Framing the question and deciding on import outcomes.J
Clin Epidemid2011; 64:395400
Guyatt GH, Oxman AD, Vist GE, et al; GRADE Working Group4
GRADE: an emerging consensus on rating quality of evidence
and strength of recommendationBMJ2008; 336:92¢4926
Guyatt GH, Schinemann HJ, Djulbegd®;j et al: Guideline .15
panels should not GRADE good practice statemeht€lin
EpidemioRk015; 68:59¢600
Rivers E, Nguyen B, Havstad S, et al; Early-[Meaited .16
Therapy Collaborative Group: Early gdakcted therapy in
the treatment of severe sepsisid septic shockN Engl J Med
2001; 345:13681377
Peake SL, Delaney A, Bailey M, et al: @watted A7
resuscitation for patients with early septic shodk. Engl J
Med. 2014;371(16): 143@.506
Yealy DM, Kellum JA, Huang DT, et al: A randomized trial 018
protocotbased care for early septic shodk. Engl J Med
2014;370(18): 16831693

3 alfp pAME EpF s

Mouncey PR, Osborn TM, Power GS, et al; ProMISe Trial9
Investigators: Trial of early, gedirected resuscitation for
septic shockN Engl J Me@015; 372:13041311
Levy MM, Delliger RP, Townsend SR, et al; Surviving Sepsi20
Campaign: The Surviving Sepsis Campaign: results of an
international guidelinebased performance improvement
program targeting severe sepsiCrit Care Med2010;
38:367374
Levy MM, Rhodes A, Phillips GS, et @dirviving Sepsis .21
Campaign: association between performance metrics and
outcomes in a 7 fyear studyCrit Care Me@015; 43:812
Cecconi M, De Backer D, Antonelli M, et al: Consensus or22
circulatory shock and hemodynamic monitoring. Task force
of the Eurgean Society of Intensive Care Medicilmigensive
Care Med2014; 40:1791815
Eskesen TG, Wetterslev M, Perner A: Systematic review23
including reanalyses of 1148 individual data sets of central
venous pressure as a predictor of fluid responsiveness.
Intensive Care Me@016; 42:324332
Monnet X, Marik P, Teboul JL: Passive leg raising for24
predicting fluid responsiveness: a systematic review and
meta-analysisintensive Care Me#016; 42:193§1947
Cecconi M, Hofer C, Teboul JL, et al; FENICE Investigator25
ESICM Trial Group: Fluid challenges in intensive care: the
FENICE study: A global inception cohort stiitgnsive Care
Med 2015; 41: 15281537
LeDoux D, Astiz ME, Carpati CM, et al: Effects of perfusior26
pressure on tissue perfusion in septic shoCkit Gre Med
2000; 28: 27262732
Bourgoin A, Leone M, Delmas A, et al: Increasing mean27
arterial pressure in patients with septic shock: effects on
oxygen variables and renal functio@rit Care Med2005;
33:780;786
Thooft A, Favory R, Salgado DR, et al: Effdfcthanges in .28
arterial pressure on organ perfusion during septic sh@it
Care2011,; 15:R222
Asfar P, Meziani F, Hamel JF, et al; SEPSISPAM Investigata?$:
High versus low blooegressure target in patients with septic
shock.N Engl J Med014; 370:15881593
Lamontagne F, Meade MO, Hébert PC, et al; Canadian Critic&0
Care Trials Group: Higher versus lower blood pressure targets
for vasopressor therapy in shock: a multicentre pilot
randomized controlled trial.Intensive Care Med2016;
42:54550
Levy B: Latate and shock state: the metabolic vie@urr .31
Opin Crit Car@006; 12:31§321
Casserly B, Phillips GS, Schorr C, et al: Lactate measuremert2
in sepsidnduced tissue hypoperfusion: results from the
Surviving Sepsis Campaign databaSet Care Med2015;
43:567573
Jansen TC, van Bommel J, Schoonderbeek FJ, et al; LACTASBE
study group: Early lactatguided therapy in intensive care
unit patients: a multicenter, opeiabel, randomized
controlled trial. Am J Respir Crit Care M2@10; 182:752761
Jones AE, @biro NI, Trzeciak S, et al; Emergency Medicine. 34
Shock Research Network (EMShockNet) Investigators: Lactate
clearance vs central venous oxygen saturation as goals of
early sepsis therapy: a randomized clinical triiMA2010;
303:73%,746

www.ccmjournal.org p H N

. wAmYc s tWoltersKiDWer Herlth, Incwbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



Lyu X, Xu Q, C&, et al: [Efficacies of fluid resuscitation as .35
guided by lactate clearance rate and central venous oxygen
saturation in patients with septic shocighonghua Yi Xue Za
Zhi2015; 95:496500
Tian HH, Han SS, Lv CJ, et al: [The effect of early goal lactaBs
clearance rate on the outcome of septic shock patients with
severe pneumonia]Zhongguo Wei Zhong Bing Ji Jiu Yi Xue
2012; 24:4245
Yu B, Tian HY, Hu ZJ, et al: [Comparison of the effect of flui@7
resuscitation as guided either by lactate clearance rateyor b
central venous oxygen saturation in patients with sepsis].
Zhonghua Wei Zhong Bing Ji Jiu Yi201e3; 25:578583
Gu WJ, Zhang Z, Bakker J: Early lactate cleatanded .38
therapy in patients with sepsis: a metaalysis with trial
sequential analysis afandomized controlled trialsntensive
Care Med2015; 41:18621863
Simpson SQ, Gaines M, Hussein Y, et al: Earlydgeeted .39
therapy for severe sepsis and septic shock: A living
systematic reviewJ Crit Car2016; 36:4848
Dellinger RP: Foreword. Thet&re of Sepsis Performance .40
Improvement.Crit Care Me@015; 43:17871789
Murphy DJ, Ogbu OC, Coopersmith CM: ICU director data41
using data to assess value, inform local change, and relate to
the external worldChest2015; 147:11681178
Black MD, Schorr, Cevy MM: Knowledge translation and the .42
multifaceted intervention in the intensive care un@rit Care
Med 2012; 40:13241328
Gatewood MO, Wemple M, Greco S, et al: A quality .43
improvement project to improve early sepsis care in the
emergency departmenBMJ Qual Sa2015; 24:78¢€795
Hayden GE, Tuuri RE, Scott R, et al: Triage sepsis alert ar
sepsis protocol lower times to fluids and antibiotics in the ED.
Am J Emerg Me?®016;34(1):&9
Jones SL, Ashton CM, Kiehne L, et al: Reductions in SepsA$
Mortality and Costs After Design and Implementation of a
NurseBased Early Recognition and Response Progtdim.
Comm J Qual Patient S2015; 41:488491
Levy MM, Pronovost PJ, Dellinger RP, et al: Sepsis changé6
bundles: converting guidelines into meaningful change in
behavior and clinical outcom€rit Care Me®004; 32:S59%
S597
Damiani E, Donati A, Serafini G, et al: Effect of performance47
improvement programs on compliance with sepsis bundles
and mortality: a systematic review and metaalysis of
observational stuits.PLoS On2015; 10:e0125827
Rhodes A, Phillips G, Beale R, et al: The Surviving Seps#8
Campaign bundles and outcome: results from the
International Multicentre Prevalence Study on Sepsis (the
IMPreSS study)ntensive Care Meg015; 41:16201628
Zadro@ R, Williams DN, Gottschall R, et al: Comparison of 249
blood culture media shows significant differences in bacterial
recovery for patients on antimicrobial therap@lin Infect Dis
2013; 56:79Q797
Kanegaye JT, Soliemanzadeh P, Bradley JS: Lumbar punctus@
in pediatric bacterial meningitis: defining the time interval for
recovery of cerebrospinal fluid pathogens after parenteral
antibiotic pretreatment.Pediatrics2001; 108:11681174

521 www.ccmjournal.org

JF> bpfUs

Pollack LA, van Santen KL, Weiner LM, et al: Antibiotic51
Stewardship Progras in U.S. Acute Care Hospitals: Findings
From the 2014 National Healthcare Safety Network Annual
Hospital Surve)Clin Infect Di016; 63:448449
Cardoso T, Carneiro AH, Ribeiro O, et al: Reducing mortalitp2
in severe sepsis with the implementation of are 6-hour
bundle: results from the Portuguese communégquired
sepsis study (SACIUCI studifit Care2010; 14:R83
De Sousa AG, Fernandes Junior CJ, Santos GPD, et al: Th&
impact of each action in the Surviving Sepsis Campaign
measures on hospital maility of patients with severe
sepsis/septic shoclEinstein 2008;6(3):328327
GarnacheMontero J, GutiérrePizarraya A, Escoresca .54
Ortega A, et al: Descalation of empirical therapy is
associated with lower mortality in patients with severe sepsis
and setic shockintensive Care Me®013:%9
Weiss CH, Persell SD, Wunderink RG, et al: Empiric antibioti&5
mechanical ventilation, and central venous catheter duration
as potential factors mediating the effect of a checklist
prompting intervention on mortalit: an exploratory analysis.
BMC Health Serv Re812; 12:198
Ferrer R, Artigas A, Suarez D, et al; Edusepsis Study Group6
Effectiveness of treatments for severe sepsis: a prospective,
multicenter, observational studyAm J Respir Crit Care Med
2009; 180: 81¢866
Kumar A, Roberts D, Wood KE, et al: Duration of hypotensiorb7
before initiation of effective antimicrobial therapy is the
critical determinant of survival in human septic sho€kit
Care Med2006; 34:15881596
Vaughn VM, Chopra V: Revisiting the pdhge. BMJ Qual .58
Saf 2016 Feb 19. doi:10.1136/bmj3@915004821 [Epub
ahead of print]
Weinstein MP, Reller LB, Murphy JR, et al: The clinical59
significance of positive blood cultures: a comprehensive
analysis of 500 episodes of bacteremia and fungemia in
adults. I. Laboratory and epidemiologic observatiofiev
Infect Dis1983; 5:3853
Li J, Plorde JJ, Carlson LG: Effects of volume and periodici§§0
on blood culturesJ Clin Microbidl994; 32:28262831
Baron EJ, Miller JM, Weinstein MP, et al: A guide to .61
utilization of the microbiology laboratory for diagnosis of
infectious diseases: 2013 recommendations by the Infectious
Diseases Society of America (IDSA) and the American Society
for Microbiology (ASM)(aflin Infect Di2013; 57:e22e121
h QDNJ R& HlersM, Butn$ EA, ¥t al; Healthcare .62
Infection Control Practices Advisory Committee (HICPAC):
Guidelines for the prevention of intravascular catheter
related infectionsClin Infect Di2011; 52:e162e193
Blot F, Schmidt E, Nitenberg G, et al: Earlier paityitiof .63
centratvenousversus peripherablood cultures is highly
predictive of catheterrelated sepsisJ Clin Microbioll998;
36:105109
Kaasch AJ, Rieg S, Hellmich M, et al: Differential time ta64
positivity is not predictive for central lineelated
Staphylococcus aureus bloodstream infection in routine
clinical careJ Infec2014; 68:5861
Malgrange VB, Escande MC, Theobald S: Validity of earlie65
positivity of central venous blood cultures in comparison
Critial Care Medicine

. wAmYc B WoltersKiORer Health, tnc wbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



with peripheral blood cultures for diagnosing cathr-
related bacteremia in cancer patient3.Clin MicrobioR001;
39:274278

hQDNJ} Re btX . FNRS t{X . I NICt&iid

Critical Care Medicine; Infectious Diseases Society of
America: Guidelines for evaluation of new fever in criticéllly
adult patients: 2008 update from the American College of
Critical Care Medicine and the Infectious Diseases Society of
America.Crit Care Me@008; 36:13391349
Mermel LA, Allon M, Bouza E, et al: Clinical practice.67
guidelines for the diagnosis and megement of intravascular
catheterrelated infection: 2009 Update by the Infectious
Diseases Society of Ameri€in Infect Di2009; 49:145
Boyce JM, Nadeau J, Dumigan D, et al: Obtaining blood68
cultures by venipuncture versus from central lines: impatt o
blood culture contamination rates and potential effect on
central lineassociated bloodstream infection reporting.
Infect Control Hosp EpidemR013; 34:10421047
Beekmann SE, Diekema DJ, Huskins WC, et al; Infectiou9
Diseases Society of America Emegginfections Network:
Diagnosing and reporting of central lHassociated
bloodstream infectionsinfect Control Hosp Epidemid012;
33:875%882
Garcia RA, Spitzer ED, Beaudry J, et al: Multidisciplinary tearii0
review of best practices for collection and timg of blood
cultures to determine effective interventions for increasing
the vyield of truepositive bacteremias, reducing
contamination, and eliminating falggositive central line
associated bloodstream infectionsAm J Infect Control
2015;43(11):1221237
Vincent JL, Brealey D, Libert N, et al; Rapid Diagnosis o771
Infections in the Critically Il Team: Rapid Diagnosis of
Infection in the Critically Ill, a Multicenter Study of Molecular
Detection in Bloodstream Infections, Pneumonia, and Sterile
Site Ifections.Crit Care Me@015; 43:22882291
Makristathis A, Riss S, Hirschl AM: A novel fluorescence ir72
situ hybridization test for rapid pathogen identification in
positive blood culturesClin Microbiol Infec2014; 20:0766
0763
Tissari P, Zumla A, Tarklg et al: Accurate and rapid .73
identification of bacterial species from positive blood
cultures with a DN#ased microarray platform: an
observational studyl.ancet2010; 375: 224230
Ferrer R, MartirLoeches I, Phillips G, et al: Empiric antibiotic.74
treatment reduces mortality in severe sepsis and septic shock
from the first hour: results from a guidelifeased
performance improvement programCrit Care Med2014;
42:174%1755
Zhang D, Micek ST, Kollef MH: Time to Appropriate Antibiotic75
Therapy Is an Indeperdt Determinant of Postinfection ICU
and Hospital Lengths of Stay in Patients With Se@sisCare
Med 2015; 43:21382140
Bagshaw SM, Lapinsky S, Dial S, et al; Cooperative76
Antimicrobial Therapy of Septic Shock (CATSS) Database
Research Group: Acute kiely injury in septic shock: clinical
outcomes and impact of duration of hypotension prior to
initiation of antimicrobial therapylntensive Care Me@009;
35:871;881
Iscimen R, Carti€eba R, Yilmaz M, et al: Risk factors for the.77
development of acute lungnjury in patients with septic

3 alfp pAME EpF s

shock: an observational cohort studgrit Care Med2008;
36:15181522
GarnacheMontero J, AldabdPallas T, Garnackdontero C, .78

WD El: Téniing loff abequaté SuNiBicld tferapy2is & §rdafer 2 F

determinant of outcome than are TNF andL-10
polymorphisms in patients with sepsi<Crit Care 2006;
10:R111
Barie PS, Hydo LJ, Shou J, et al: Influence of antibiotic therapy9
on mortality of critical surgical illness caused or complicated
by infection.Surg Infect (Larchmg005; 6:4%54
Barocha AV, Cui X, Vitberg D, et al: Bundled care for septic80
shock: an analysis of clinical trial€rit Care Med2010;
38:668;678
Gaieski DF, Mikkelsen ME, Band RA, et al: Impact of time t@1
antibiotics on survival in patients with severe sepsis or septic
shockin whom early goatlirected therapy was initiated in
the emergency departmentCrit Care Med2010; 38:1045
1053
Kumar A: Systematic Bias in Mdtaalyses of Time to .82
Antimicrobial in Sepsis Studigsrit Care Me@016; 44:e23¢
e235
Shirakura Y, Kuriyama Aiming of Antibiotic Administration .83
in Sepsis and Septic Shock: The Impact That a-Metdysis
Does Not DepicCrit Care Me®016; 44:1004
Kaasch AJ, Rieg S, Kuetscher J, et al; preSABATO study gro8g:
Delay in the administration of appropriate antimitial
therapy in Staphylococcus aureus bloodstream infection: a
prospective multicenter hospitdbased cohort study.
Infection2013; 41:979985
Corona A, Bertolini G, Lipman J, et al: Antibiotic use and85
impact on outcome from bacteraemic critical illnesget
BActeraemia Study in Intensive Care (BASICAntimicrob
Chemothe010; 65:12761285
Giner AM, Kuster SP, Zbinden R, et al: Initial management 086
and outcome in patients with pneumococcal bacteremia: a
retrospective study at a Swiss university hospigd032009.
Infection2011; 39:5189526
Lin MY, Weinstein RA, Hota B: Delay of active antimicrobial87
therapy and mortality among patients with bacteremia:
impact of severe neutropenigdntimicrob Agents Chemother
2008; 52:31883194
Amaral AC, Fowler RA, nRi R, et al; Cooperative .88
Antimicrobial Therapy of Septic Shock Database Research
Group: Patient and Organizational Factors Associated With
Delays in Antimicrobial Therapy for Septic Shdgkt Care
Med 2016; 44:214§2153
Funk DJ, Kumar A: Antimicrobibktapy for lifethreatening .89
infections: speed is lifeCrit Care Clig011; 27:5876
Petitpas F, Guenezan J, Vendeuvre T, et al: Use of intré®0
0sseous access in adults: a systematic reviesit. Care2016;
20:102
Buck ML, Wiggins BS, Sesler JM: Intraossedius 91
administration in children and adults during cardiopulmonary
resuscitation Ann Pharmacothe2007; 41:16761686
Romanelli G, Cravarezza P: Intramuscular meropenem in the92
treatment of bacterial infections of the urinary and lower
respiratory tracts. thlian Intramuscular Meropenem Study
Group.J Antimicrob Chemothé&995; 36 Suppl A:1@219
Cormio L, Berardi B, Callea A, et al: Antimicrobial prophylaxi®©3
for transrectal prostatic biopsy: a prospective study of

www.ccmjournal.org p H H

. wAmYc s tWoltersKiDWer Herlth, Incwbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



ciprofloxacin vs piperacillin/tazobactamBJU Int 2002;
90:70Q;702
Barbhaiya RH, Knupp CA, Tenney J, et al: Safety, toleranc®&4
and  pharmacokinetics of cefepime  administered
intramuscularly to healthy subjectd. Clin Pharmacdl990;
30:90@:910
Kumar A, Ellis P, Arabi Y, et al; Cooperative Antifigro .95
Therapy of Septic Shock Database Research Group: Initiation
of inappropriate antimicrobial therapy results in a fivefold
reduction of survival in human septic shodRhest2009;
136:123%1248
Ibrahim EH, Sherman G, Ward S, et al: The influence of96
inadequate antimicrobial treatment of bloodstream
infections on patient outcomes in the ICU settinghest
2000; 118:146155
Paul M, Shani V, Muchtar E, et al: Systematic review and97
meta-analysis of the efficacy of appropriate empiric antibiotic
therapy for s@sis. Antimicrob Agents Chemothe2010;
54:485%4863
Kreger BE, Craven DE, McCabe WR: @Gegative .98
bacteremia. IV. Revaluation of clinical features and
treatment in 612 patientsAm J MedL.980; 68:344355
Mermel LA, Maki DG: Detection of bacteremia itulss: .99
consequences of culturing an inadequate volume of blood.
Ann Intern Medl993; 119:279272
Bow EJ, Evans G, Fuller J, et al: Canadian clinical practit@0
guidelines for invasive candidiasis in adu@&an J Infect Dis
Med Microbiol2010; 21:e122e150
Gonnolly  S: Clinical Practice Guidelines: Burn Patient.101
Management ACI Statewide Burn Injury Service. Chatswood,
NSW, Australia: NSW Agency for Clinical Innovation; 2011
Cornely OA, Bassetti M, Calandra T, et al; ESCMID Fund&2
Infection Study Group: ESCMIDtideline for the diagnosis
and management of Candida diseases 2012 -meutropenic
adult patients.Clin Microbiol Infec2012; 18 Suppl! 7:137
Kalil AC, Metersky ML, Klompas M, et al: Management o0fL03
Adults With Hospitabcquired and Ventilateassociate
Pneumonia: 2016 Clinical Practice Guidelines by the
Infectious Diseases Society of America and the American
Thoracic Societlin Infect Di2016; 63:e6te111
Liu C, Bayer A, Cosgrove SE, et al; Infectious Diseases Sociég
of America: Clinical practicguidelines by the infectious
diseases society of america for the treatment of methicillin
resistant Staphylococcus aureus infections in adults and
children.Clin Infect Di2011; 52:e18e55
Pappas PG, Kauffman CA, Andes DR, et al: Clinical Practl®s
Guidelhe for the Management of Candidiasis: 2016 Update
by the Infectious Diseases Society of Ameri&i Infect Dis
2016; 62:et50
Penack O, Becker C, Buchheidt D, et al: Management df06
sepsis in neutropenic patients: 2014 updated guidelines from
the Infectios Diseases Working Party of the German Society
of Hematology and Medical Oncology (AGIH®N Hematol
2014; 93:10881095
Penack O, Buchheidt D, Christopeit M, et al; German Sociefy07
of Hematology and Oncology: Management of sepsis in
neutropenic patientsguidelines from the infectious diseases

523 www.ccmjournal.org

JF> bpfUs

working party of the German Society of Hematology and
OncologyAnn OncoR011; 22:10181029
Solomkin JS, Mazuski JE, Bradley JS, et al: Diagnosis 408
management of complicated intrabdominal infection in
adults and children: guidelines by the Surgical Infection
Society and the Infectious Diseases Society of AmeSBicey
Infect (Larchmtp010; 11:7¢109
Stevens DL, Bisno AL, Chambers HF, et al: Practice guidelié8
for the diagnosis and management of skin and sdafsue
infections: 2014 update by the infectious diseases society of
America.Clin Infect Di2014; 59:14¢159
Micek ST, Welch EC, Khan J, et al: Empiric combinatiohl0
antibiotic therapy is associated with improved outcome
against sepsis due to Granegative lacteria: a retrospective
analysisAntimicrob Agents Chemoth2010; 54:17421748
Pittet D, Monod M, Suter PM, et al: Candida colonization and11
subsequent infections in critically ill surgical patienégin
Surg1994; 220:754758
Blumberg HM, Jarvis WR, 8@ JM, et al; National .112
Epidemiology of Mycoses Survey(NEMIS) Study Group: Risk
factors for candidal bloodstream infections in surgical
intensive care unit patients: the NEMIS prospective
multicenter study. The National Epidemiology of Mycosis
Survey Clininfect Dis2001; 33:17¢186
Green DL: Selection of an empiric antibiotic regimen for113
hospitatacquired pneumonia using a unit and cultuype
specific antibiogram] Intensive Care M&tD05; 20:296301
Kaufman D, Haas CE, Edinger R, et al: Antibiotieptikility .114
in the surgical intensive care unit compared with the
hospitatwide antibiogramArch Surd 998; 133:10441045
Kerremans JJ, Verbrugh HA, Vos MC: Frequency o115
microbiologically correct antibiotic therapy increased by
infectious disease consuttans and microbiological results.
Clin MicrobioR012; 50:20662068
Raineri E, Pan A, Mondello P, et al: Role of the infectioud16
diseases specialist consultant on the appropriateness of
antimicrobial therapy prescription in an intensive care unit.
Am Jifect ControR008; 36:288290
Bai AD, Showler A, Burry L, et al: Impact of Infectious Disea&&7
Consultation on Quality of Care, Mortality, and Length of Stay
in Staphylococcus aureus Bacteremia: Results From a Large
Multicenter Cohort StudyClin Infect Bi2015; 60:14561461
Guo Y, Gao W, Yang H, et al:-d3ealation of empiric .118
antibiotics in patients with severe sepsis or septic shock: A
meta-analysisHeart Lun@2016; 45:454459
Bernard GR, Vincent JL, Laterre PF, et al; Recombinadtl9
human protein C Worldide Evaluation in Severe Sepsis
(PROWESS) study group: Efficacy and safety of recombinant
human activated protein C for severe sepssEngl J Med
2001; 344:69§709
Klein Klouwenberg PM, Cremer OL, van Vught LA, et alt20
Likelihood of infection in patientsvith presumed sepsis at
the time of intensive care unit admission: a cohort stu@yit
Care2015; 19:319
Working Gropu |AP/APA Acute Pancreatitis Guidelines:121
IAP/APA evidencbased guidelines for the management of
acute pancreatitisPancreatology201313(4):eXel5
Wittau M, Mayer B, Scheele J, et al: Systematic review and22
meta-analysis of antibiotic prophylaxis in severe acute
pancreatitis.Scand J Gastroentdr®011; 46:26%270

Critial Care Medicine

. wAmYc B WoltersKiORer Health, tnc wbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



Avni T, Levcovich A, A DD, et al: Prophylactic antibiotics.123
for burns paients: systematic review and metnalysisBMJ
2010; 340:c241
BarajasNava LA, Lépe&icalde J, Roqué i Figuls M, Sola 1,124
Bonfill Cosp X: Antibiotic prophylaxis for preventing burn
wound infection. Cochrane Database Syst Rev
2013;(6):CD008738
Chelluri L. Jastremski MS: Inadequacy of standard.125
aminoglycoside loading doses in acutely ill patie@ist Care
Med 1987; 15:11481145
Pletz MW, Bloos F, Burkhardt O, et al: Pharmacokinetics df26
moxifloxacin in patients with severe sepsis or septic shock.
IntensiveCare Med2010; 36:979983
van Zanten AR, Polderman KH, van Geijlswijk IM, et all27
Ciprofloxacin pharmacokinetics in critically ill patients: a
prospective cohort studyl Crit Car@008; 23:422430
Blot S, Koulenti D, Akova M, et al: Does contemporaryl28
vanomycin dosing achieve therapeutic targets in a
heterogeneous clinical cohort of critically ill patients? Data
from the multinational DALI studgZrit Care2014; 18:R99
Moore RD, Smith CR, Lietman PS: Association 0f129
aminoglycoside plasma levels with theragie outcome in
gramnegative pneumoniadm J MedL984; 77:65¢662
Men P, Li HB, Zhai SD, et al: Association between the -AUQBG0
24/MIC Ratio of Vancomycin and lts Clinical Effectiveness: A
Systematic Review and Mefmalysis. PLoS One2016;
11:e0146224
Moise-Broder PA, Forrest A, Birmingham MC, et al:.131
Pharmacodynamics of vancomycin and other antimicrobials
in patients with Staphylococcus aureus lower respiratory
tract infections.Clin Pharmacokine2004; 43:92§942
Zelenitsky S, Rubinstein E, Ariano R, etGudpperative .132
Antimicrobial Therapy of Septic SheCRTSS Database
Research Group: Vancomycin pharmacodynamics and
survival in patients with methicillinesistant Staphylococcus
aureusassociated septic shoclkat J Antimicrob Agent8013;
41:255,260
Forres A, Nix DE, Ballow CH, et al: Pharmacodynamics 33
intravenous ciprofloxacin in seriously ill patiengsmtimicrob
Agents Chemothet993; 37:10781081
Preston SL, Drusano GL, Berman AL, et al: Pharmacodynanii8d
of levofloxacin: a new paradigm for early aial trials.JAMA
1998; 279:128129
Drusano GL, Preston SL, Fowler C, et al: Relationship betwe®B5
fluoroquinolone area under the curve: minimum inhibitory
concentration ratio and the probability of eradication of the
infecting pathogen, in patients with socomial pneumonial
Infect Dis2004; 189:1591597
Kashuba AD, Nafziger AN, Drusano GL, et al: Optimizing36
aminoglycoside therapy for nosocomial pneumonia caused
by gramnegative bacteria.Antimicrob Agents Chemother
1999; 43:628629
Schentag JJ, Smith, IBwanson DJ, et al: Role for dual.137
individualization with cefmenoximeéAm J Medl1984; 77:48
50
Crandon JL, Bulik CC, Kuti JL, et al: Clinical pharmacodynanig8
of cefepime in patients infected with Pseudomonas
aeruginosa.Antimicrob Agents Chemothe2010; %:1111
1116
McKinnon PS, Paladino JA, Schentag JJ: Evaluation of afkZ0
under the inhibitory curve (AUIC) and time above the
minimum inhibitory concentration (T>MIC) as predictors of
outcome for cefepime and ceftazidime in serious bacterial
infections.Int JAntimicrob Agent2008; 31:34§351

3 alfp pAME EpF s

Roberts JA, AbdiAziz MH, Davis JS, et al: Continuous versu$40
L y S NJY ALécta® yinfusioh in Severe Sepsis. A Meta
analysis of Individual Patient Data from Randomized Trials.
Am J Respir Crit Care M2@i16; 194:68¢691
Barza M, loannidis JP, Cappelleri JC, et al: Single or multiflé1
daily doses of aminoglycosides: a meatsalysis.BMJ1996;
312:338345
Hatala R, Dinh T, Cook DJ: Odady aminoglycoside dosing .142
in immunocompetent adults: a metanalysis.Ann Intern
Med 1996; 124:71T725
Zelenitsky SA, Ariano RE: Support for higher ciprofloxacit43
AUC 24/MIC targets in treating Enterobacteriaceae
bloodstream infection. J Antimicrob Chemother2010;
65:172%1732
Dunbar LM, Wunderink RG, Habib MP, et al: Higbe, .144
shortcoure levofloxacin for communitacquired
pneumonia: a new treatment paradign@lin Infect Di2003;
37:752,760
Rybak MJ, Lomaestro BM, Rotschafer JC, et al: Vancomydid5
therapeutic guidelines: a summary of consensus
recommendations from the infectious diseas&nciety of
America, the American Society of Hea8istem
Pharmacists, and the Society of Infectious Diseases
PharmacistsClin Infect Di2009; 49:32§327
Matsumoto K, Takesue Y, Ohmagari N, et al: Practicd46
guidelines for therapeutic drug monitoring oarcomycin: a
consensus review of the Japanese Society of Chemotherapy
and the Japanese Society of Therapeutic Drug Monitorng.
Infect ChemotheR013; 19:366§380
Steinmetz T, EliakiRaz N, Goldberg E, et al: Association afLl47
vancomycin serum concentrationsith efficacy in patients
with MRSA infections: a systematic review and rreatalysis.
Clin Microbiol Infec2015; 21:66§673
Mohamed AF, Karaiskos |, Plachouras D, et al: Application.bf8
a loading dose of colistin methanesulfonate in critically ill
patients: population pharmacokinetics, protein binding, and
prediction of bacterial kill. Antimicrob Agents Chemother
2012; 56:424t4249
Pea F, Brollo L, Viale P, et al: Teicoplanin therapeutic drug49
monitoring in critically ill patients: a retrospective study
emphasizing the importance of a loading dogeAntimicrob
Chemothe2003; 51:97£975
Pea F, Viale P: Bentdtbedside review: Appropriate .150
antibiotic therapy in severe sepsis and septic skidoks the
dose matter?Crit Care2009; 13:214
Wang JT, Fang CT, 6h€C, et al: Necessity of a loading dosel51
when using vancomycin in critically ill patienfsAntimicrob
ChemotheR001; 47:246
Kumar A: An alternate pathophysiologic paradigm of sepsi452
and septic shock: implications for optimizing antimicrobial
therapy.Virulence2014; 5:8@97
Rhodes NJ, MacVane SH, Kuti JL, et al: Impact of loadiig3
doses on the time to adequate predicted bdtctam
concentrations in prolonged and continuous infusion dosing
schemesClin Infect Di2014; 59:90§907
Lodise TP Jr, Lomaestr8, Drusano GL: Piperacilin.154
tazobactam for Pseudomonas aeruginosa infection: clinical
implications of an extendethfusion dosing strategyClin
Infect Dis2007; 44:35¢363
Yost RJ, Cappelletty DM; RECEIPT Study group: THES
Retrospective Cohort of Extendddfusion Piperacillin
Tazobactam (RECEIPT) study: a multicenter study.
Pharmacotherapyp011; 31:76¢775
Falagas ME, Tansarli GS, lkawa K, et al: Clinical outcomes viif6
extended or continuous versus shdgrm intravenous
www.ccmjournal.org p H N

. wAmYc s tWoltersKiDWer Herlth, Incwbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



infusion of carbapenems and pipeibio/tazobactam: a
systematic review and metanalysis.Clin Infect Di013;
56:272,282
Yusuf E, Spapen H, Piérard D: Prolonged vs intermitteni57
infusion of piperacillin/tazobactam in critically ill patients: a
narrative and systematic review. Crit Car@014; 29:108§
1095
Mah GT, Mabasa VH, Chow I, et al: Evaluating outcome$58
associated with alternative dosing strategies for
piperacillin/tazobactam: a qualitative systematic revieimn
Pharmacothef012; 46:26§275
Roberts JA, Abdiziz MH, Lipman J, ef; International .159
Society of Antinfective Pharmacology and the
Pharmacokinetics and Pharmacodynamics Study Group of the
European Society of Clinical Microbiology and Infectious
Diseases: Individualised antibiotic dosing for patients who
are critically it challenges and potential solutionkancet
Infect Dis2014; 14:498509
Baptista JP, Sousa E, Martins PJ, et al: Augmented rena60
clearance in septic patients and implications for vancomycin
optimisation.Int J Antimicrob Agent3012; 39:42Q423
Hobbs AL,Shea KM, Roberts KM, et al: Implications of.161
Augmented Renal Clearance on Drug Dosing in Critically Il
Patients: A Focus on Antibiotic®harmacotherapy2015;
35:1063,1075
Udy AA, Varghese JM, Altukroni M, et al: Subtherapeuticl62
A Y A ddctan concentrabns in select critically ill patients:
association between augmented renal clearance and low
trough drug concentrationsChest2012; 142:3Q39
Blot S, Koulenti D, Akova M, et al: Does contemporaryl63
vancomycin dosing achieve therapeutic targets in a
heterogeneous clinical cohort of critically ill patients? Data
from the multinational DALI studgrit Care2014; 18:R99
Roberts JA, Paul SK, Akova M, et al; DALI Study: DALB4
defining antibiotic levels in intensive care unit patients: are
O dzNNBagtdim antibotic doses sufficient for critically ill
patients?Clin Infect Di2014; 58:10721083
Taccone FS, Laterre PF, Spapen H, et al: Revisiting the loadiég
dose of amikacin for patients with severe sepsis and septic
shock.Crit Care010; 14:R53
Rea RS, Capitaiy Bies R, et al: Suboptimal aminoglycosidel66
dosing in critically ill patient§.her Drug MoniR008; 30:674
681
Kumar A, Safdar N, Kethireddy S, et al: A survival benefit 4f67
combination antibiotic therapy for serious infections
associated with sepsis arsptic shock is contingent only on
the risk of death: a metanalytic/metaregression studyCrit
Care Med2010; 38:165%1664
Kumar A, Zarychanski R, Light B, et al; Cooperativel68
Antimicrobial Therapy of Septic Shock (CATSS) Database
Research Group: Earlprabination antibiotic therapy yields
improved survival compared with monotherapy in septic
shock: a propensitynatched analysisCrit Care Med2010;
38:17731785
AlHasan MN, Wilson JW, Lahr BD, et al: Battem and .169
fluoroquinolone  combination antibiotic therapy for
bacteremia caused by gramegative bacilli. Antimicrob
Agents Chemothe2009; 53:13861394
Delannoy PY, Boussekey N, Devos P, et al: Impact df70
combination therapy with aminoglycosides on the outcome

525 www.ccmjournal.org

JF> bpfUs

of ICUacquired bacteraemiageur J Clin Miobiol Infect Dis
2012; 31:22982299
DiazMartin A, MartinezGonzalez ML, Ferrer R, et al; .171
Edusepsis Study Group: Antibiotic prescription patterns in
the empiric therapy of severe sepsis: combination of
antimicrobials with different mechanisms of actiondrees
mortality. Crit Care2012; 16:R223
Martin-Loeches |, Lisboa T, Rodriguez A, et al: Combinatioh72
antibiotic therapy with macrolides improves survival in
intubated patients with communitacquired pneumonia.
Intensive Care Me2i010; 36:612620
Brunkhors FM, Oppert M, Marx G, et al; German Study.173
Group Competence Network Sepsis (SepNet): Effect of
empirical treatment with moxifloxacin and meropenem vs
meropenem on sepsigelated organ dysfunction in patients
with severe sepsis: a randomized trialAMA 2012;
307:239®2399
Safdar N, Handelsman J, Maki DG: Does combinatiori74
antimicrobial therapy reduce mortality in Granegative
bacteraemia? A metanalysisLancet Infect Di2004; 4:51¢
527
Paul M, Silbiger I, Grozinsky S, Sodtesser K, Leibovici L: .175
Beta lactam antibiotic monotherapy versus beta lactam
aminoglycoside antibiotic combination therapy for sepsis.
Cochrane Database Syst R2006;(1):CD003344
Rodriguez A, Mendia A, Sirvent JM, et al; CAPUCI Study6
Group: Combination antibiotic therapy improvesrgval in
patients with communityacquired pneumonia and shock.
Crit Care Me@007; 35:14981498
Baddour LM, Yu VL, Klugman KP, et al; Internationafl77
Pneumococcal Study Group: Combination antibiotic therapy

lowers mortality among severely ill patients with
pneumococcal bacteremigdAm J Respir Crit Care M2a04;
170:44@444

Hilf M, Yu VL, Sharp J, et al: Antibiotic therapy for.178
Pseudomonas aeruginosa bacteremia: outcome correlations
in a prospective study of 200 patientdm J Med1989;
87:540;546
TumbarelloM, Viale P, Viscoli C, et al: Predictors of mortalityl 79
in bloodstream infections caused by Klebsiella pneumoniae
carbapenemas@roducing K. pneumoniae: importance of
combination therapyClin Infect Di2012; 55:948950
Bass SN, Bauer SR, Neuner EA, émglact of combination .180
antimicrobial therapy on mortality risk for critically ill
patients with carbapenennesistant bacteremiaAntimicrob
Agents Chemothe2015; 59:37483753
Poulikakos P, Tansarli GS, Falagas ME: Combination antibidti1
treatment versus rmnotherapy for multidrugresistant,
extensively drugesistant, and pandrugesistant
Acinetobacter infections: a systematic revie&ur J Clin
Microbiol Infect Di2014; 33:167§1685
Falagas ME, Lourida P, Poulikakos P, et al: Antibiotid82
treatment of infections due to carbapenemesistant
Enterobacteriaceae: systematic evaluation of the available
evidence. Antimicrob Agents Chemoth2014; 58:654663
Hu Y, Li L, Li W, et al: Combination antibiotic therapy versus83
monotherapy for Pseudomonas aeruginosa baatenia: a

Critial Care Medicine

. wAmYc B WoltersKiORer Health, tnc wbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



meta-analysis of retrospective and prospective studiles.J
Antimicrob Agent2013; 42:492496

in severe communitacquired pnemoniaca propensity
adjusted analysi<Clin Microbiol Infec2011; 17:18521858

£ NRFTF& Y®%I ¢ yal NiLactanDglus .188 A 1 A Pigh B, Grarit €, Cdbke RP, Deémpsey G-&hade versus .199
FYAy23t@028ARS 2NJ Ff dz2NRJjdzAy 2t 2 pdlondedcyudsk yartiliokic? fierap® SovEhdspitacquired

lactam monotherapy for Pseudomasi@eruginosa infections:

a metaanalysisInt J Antimicrob Agent3013; 41:30£310
Stevens DL, Tanner MH, Winship J, et al: Severe group.1¥85
streptococcal infections associated with a toxic shidlo
syndrome and scarlet fever toxin Al Engl J Medl989;

321:1¢7
Zimbelman J, Palmer A, Todd J: Improved outcome afL86
clindamycin compared with bettactam antibiotic treatment
for invasive Streptococcus pyogenes infectiBediatr Infect
DisJ 1999; 18:109¢1100
Paul M, Soare$Veiser K, Leibovici L: Beta lactam .187
monotherapy versus beta lactarmminoglycoside
combination therapy for fever with neutropenia: systematic
review and metaanalysisBMJ2003; 326:1111
Freifeld AG, Bow EJ, Sepkowitz KA, et al; Infectious Diseask&8
Society of America: Clinical practice guidelfoethe use of
antimicrobial agents in neutropenic patients with cancer:
2010 update by the infectious diseases society of america.
Clin Infect Di2011; 52:e56e93
Gomes Silva BN, Andriolo RB, Atallah AN, Saloméao -R: .D&9
escalation of antimicrobial treatrme for adults with sepsis,
severe sepsis or septic shockochrane Database Syst Rev
2010;(12):CD007934
Morel J, Casoetto J, Jospé R, et ateBealation as part of a .190
global strategy of empiric antibiotherapy management. A
retrospective study in a mediesurgical intensive care unit.
Crit Care2010; 14:R225
Joung MK, Lee JA, Moon SY, et al: Impact afsdalation .191
therapy on clinical outcomes for intensive care emiuired
pneumonia.Crit Care2011; 15:R79
Leone M, Bechis C, Baumstarck K, et al; AZUNeRork .192
Investigators: Deescalation versus continuation of empirical
antimicrobial treatment in severe sepsis: a multicenter non
blinded randomized noninferiority trialntensive Care Med
2014; 40:13981408
Riccio LM, Popovsky KA, Hranjec T, et al: Astgmt of .193
excessive duration of antibiotic therapy for intedbdominal
infection with subsequent extrabdominal infection and
death: a study of 2,552 consecutive infectioi®urg Infect
(Larchmt)2014; 15:41¢424
Aarts MA, BrurBuisson C, Cook DJ, et d@ntibiotic .194
management of suspected nosocomial {&tduired
infection: does prolonged empiric therapy improve outcome?
Intensive Care Meg007; 33:13681378
Stevens V, Dumyati G, Fine LS, et al: Cumulative antibiotit95
exposures over time and the risk of Gtatium difficile
infection.Clin Infect Di2011; 53:4248
Goossens H: Antibiotic consumption and link to resistancel96
Clin Microbiol Infec2009; 15 Suppl 3:145
Chastre J, Wolff M, Fagon JY, et al; PneumA Trial Grouf97
Comparison of 8 vs 15 days of aidic therapy for
ventilator-associated pneumonia in adults: a randomized
trial. JAMA2003; 290:25862598
Choudhury G, Mandal P, Singanayagam A, et al: Sfen .198
antibiotic courses have similar efficacy to prolonged courses

3 alfp pAME EpF s

pneumonia in critically ill adult€ochrane Database SyshR
2015;(8):CD007577
Sawyer RG, Claridge JA, Nathens AB, et al: Trial of sh@@0
course antimicrobial therapy for intraabdominal infectids.
Engl J Me@015; 372:19962005
EliakimRaz N, Yahav D, Paul M, et al: Duration of antibioti®01
treatment for acute pglonephritis and septic urinary tract
infectiong 7 days or less versus longer treatment: systematic
review and metaanalysis of randomized controlled trial.
Antimicrob Chemothe2013; 68:21882191
Rattan R, Allen CJ, Sawyer RG, et al: Patients witl202
Compicated IntraAbdominal Infection Presenting with
Sepsis Do Not Require Longer Duration of Antimicrobial
Therapy.J Am Coll Sui2016; 222:44Q446
Hepburn MJ, Dooley DP, Skidmore PJ, et al: Comparison.203
shortcourse (5 days) and standard (10 days) treatier
uncomplicated cellulitisArch Intern Med2004; 164:1666
1674
Chaudhry ZI, Nisar S, Ahmed U, Ali M: Short course a204
antibiotic treatment in spontaneous bacterial peritonitis: a
randomized controlled studyJ Coll Physicians Surg Pak
2000;10(8):284288
Jack L, Bal AM, Harte S, et al: International guidelines: th205
need to standardize the management of candidaenhidect
Dis (Lond2016; 48:779781
Baddour LM, Wilson WR, Bayer AS, et al; American Hea06
Association Committee on Rheumatic Fever, Endbtar
and Kawasaki Disease of the Council on Cardiovascular
Disease in the Young, Council on Clinical Cardiology, Council
on Cardiovascular Surgery and Anesthesia, and Stroke
Council: Infective Endocarditis in Adults: Diagnosis,
Antimicrobial Therapy, anilanagement of Complications: A
Scientific Statement for Healthcare Professionals From the
American Heart AssociatiorCirculation 2015; 132:143§
1486
Habib G, Lancellotti P, Antunes MJ, et al; Document207
Reviewers: 2015 ESC Guidelines for the management of
infective endocarditis: The Task Force for the Management of
Infective Endocarditis of the European Society of Cardiology
(ESC). Endorsed by: European Association for Cahdiacic
Surgery (EACTS), the European Association of Nuclear
Medicine (EANM)EurHeart 2015; 36:30763128
Weiss CH, Moazed F, McEvoy CA, et al: Prompting physicict@3
to address a daily checklist and process of care and clinical
outcomes: a singlsite study. Am J Respir Crit Care Med
2011, 184:68Q686
Aguado JM, Véazquez L, FernanBesz M, et al; PCRAGA .209
Study Group; Spanish Stem Cell Transplantation Group; Study
Group of Medical Mycology of the Spanish Society of Clinical
Microbiology and Infectious Diseases; Spanish Network for
Research in Infectious Diseases: Serum galactomannan
versus a combination of galactomannan and polymerase
chain reactiorbased Aspergillus DNA detection for early
therapy of invasive aspergillosis in higbk hematological
patients: a randomized controlled triaClin Infect Di015;
60:405414

www.ccmjournal.org p H C

. wAmYc s tWoltersKiDWer Herlth, Incwbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



Hou TY, Wan§H, Liang SX, et al: The Screening Performan@4.0
of Serum 1,8BetaD-Glucan in Patients with Invasive Fungal
Diseases: A MetAnalysis of Prospective Cohort Studies.
PL0oS On2015; 10:e0131602
Schuetz P, Briel M, ChrStrain M, et al: Procalcitonin to .211
guideinitiation and duration of antibiotic treatment in acute
respiratory infections: an individual patient data meta
analysisClin Infect Di2012; 55:65%662
Matthaiou DK, Ntani G, Kontogiorgi M, et al: An ESICM212
systematic review and metanalysis of procaltonin-guided
antibiotic therapy algorithms in adult critically ill patients.
Intensive Care Me2012; 38:94Q949
Prkno A, Wacker C, Brunkhorst FM, et al: Procalcitoni213
guided therapy in intensive care unit patients with severe
sepsis and septic shagk g/stematic review and meta
analysisCrit Care2013; 17:R291
Westwood M, Ramaekers B, Whiting P, et al: Procalcitoni214
testing to guide antibiotic therapy for the treatment of sap
in intensive care settings and for suspected bacterial
infection in emergeny department settings: a systematic
review and coseffectiveness analysisHealth Technol
Assess2015;19(96):gxxv, 1236
Wacker C, Prkno A, Brunkhorst FM, et al: Procalcitonin as 215
diagnostic marker for sepsis: a systematic review and meta
analysisLancet Infect Di2013; 13:426435
Soni NJ, Samson DJ, Galaydick JL, et al: Procalgtoded .216
antibiotic therapy: a systematic review and megaalysis.J
Hosp Med2013; 8:53@540
de Jong E, van Oers JA, Beishuizen A, et al: Efficacy and sagdty
of procalgtonin guidance in reducing the duration of
antibiotic treatment in critically ill patients: a randomised,
controlled, openlabel trial. Lancet Infect Di2016; 16:819
827
Lesprit P, Landelle C, Girou E, et al: Reassessment .@f18
intravenous antibiotic therap using a reminder or direct
counsellingJ Antimicrob Chemoth@010; 65:788795
Paul M, Dickstein Y, RRasteur A: Antibiotic descalation .219
for bloodstream infections and pneumonia: systematic
review and metaanalysisClin Microbiol Infec2016; 22:96Q
967
Schuetz P, Kutz A, Grolimund E, et al; ProHOSP Study Gro2p0
Excluding infection through procalcitonin testing improves
outcomes of congestive heart failure patients presenting
with acute respiratory symptoms: results from the
randomized ProHOSP triht J Cardio?014; 175:464472
Hoeboer SH, van der Geest PJ, Nieboer D, et al: Th22l
diagnostic accuracy of procalcitonin for bacteraemia: a
systematic review and metanalysis.Clin Microbiol Infect
2015; 21:474481
Jimenez MF, Marshall JC; InternatioBajpsis Forum: Source .222
control in the management of sepsittensive Care Med
2001; 27 Suppl 1:54862
Azuhata T, Kinoshita K, Kawano D, et al: Time from admissi@@3
to initiation of surgery for source control is a critical
determinant of survival in patientswith gastrointestinal
perforation with associated septic shocKrit Care2014;
18:R87

527 www.ccmjournal.org

JF> bpfUs

Bloos F, ThomaRuddel D, Ruddel H, et al; MEDUSA Study24
Group: Impact of compliance with infection management
guidelines on outcome in patients with severe sepsis: a
prospective observational mulienter study.Crit Care2014;
18:R42
Moss RL, Musemeche CA, Kosloske AM: Necrotizing fasciifigs
in children: prompt recognition and aggressive therapy
improve survivald Pediatr Sur$j996; 31:11421146
Wong CH, Chang HC, Peathy S, et al: Necrotizing fasciitis:.226
clinical presentation, microbiology, and determinants of
mortality. J Bone Joint Surg A2003; 85A:1454;1460
Chao WN, Tsai CF, Chang HR, et al: Impact of timing.227
surgery on outcome of Vibrio vulnificuslated necraizing
fasciitis.Am J Sur@013; 206:3239
Buck DL, Vestekndersen M, Mgller MH; Danish Clinical.228
Register of Emergency Surgery: Surgical delay is a critical
determinant of survival in perforated peptic ulcér J Surg
2013; 100:1041049
Karvellas CJbfaldes JG, Zepedaomez S, et al; Cooperative.229
Antimicrobial Therapy of Septic Shock (CATSS) Database
Research Group: The impact of delayed biliary
decompression and antimicrobial therapy in 260 patients
with cholangitisassociated septic shocRliment Plarmacol
Ther2016; 44:758766
Maitland K, Kiguli S, Opoka RO, et al; FEAST Trial Gro@30
Mortality after fluid bolus in African children with severe
infection.N Engl J Med011; 364:24882495
Acheampong A, Vincent JL: A positive fluid balance is a@31
indeperdent prognostic factor in patients with sepsiSrit
Care2015; 19:251
Brotfain E, Koyfman L, Toledano R, et al: Positive fluid®32
balance as a major predictor of clinical outcome of patients
with sepsis/septic shock after ICU dischargen J Emerg
Med 2016;34:2122,2126
Mitchell KH, Carlbom D, Caldwell E, et al: Volume Overloa@33
Prevalence, Risk Factors, and Functional Outcome in
Survivors of Septic Shogknan Am Thorac S@915; 12:1837
1844
de Oliveira FS, Freitas FG, Ferreira EM, et al: Positive flux34
balance as a prognostic factor for mortality and acute kidney
injury in severe sepsis and septic shodkCrit Care2015;
30:97¢101
Malbrain ML, Marik PE, Witters |, et al: Fluid overload, de235
resuscitation, and outcomes in critically ill or injured patients:
a systematic review with suggestions for clinical practice.
Anaesthesiol Intensive Th2014; 46:36£380
Yunos NM, Bellomo R, Hegarty C, et al: Association betwee2B6
a chlorideliberal vs chlorideestrictive intravenous fluid
administration strategy and kidty injury in critically ill
adults.JAMA2012; 308:15661572
Rochwerg B, Alhazzani W, Sindi A, et al; Fluids in Sepsis &8V
Septic Shock Group: Fluid resuscitation in sepsis: a systematic
review and network metanalysis.Ann Intern Med2014;
161:34%355
Yaing P, Bailey M, Beasley R, et al; SPLIT Investigator238
ANZICS CTG: Effect of a Buffered Crystalloid Solution vs Saline
on Acute Kidney Injury Among Patients in the Intensive Care

Critial Care Medicine

. wAmYc B WoltersKiORer Health, tnc wbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



Unit: The SPLIT Randomized Clinical TdAMA 2015;
314:170%1710
Finfer SNorton R, Bellomo R, et al: The SAFE study: saline X289
albumin for fluid resuscitation in the critically iMox Sang
2004; 87 Suppl 2:12331
Delaney AP, Dan A, McCaffrey J, et al: The role of albumin.240
a resuscitation fluid for patients with sepsia: systematic
review and metaanalysisCrit Care Me@011; 39:386391
Rochwerg B, Alhazzani W, Gibson A, et al; FISSH Group (Flais
in Sepsis and Septic Shock): Fluid type and the use of renal
replacement therapy in sepsis: a systematic review and
network meta-analysis.Intensive Care Me@015; 41:1564,
1571
Xu JY, Chen QH, Xie JF, et al: Comparison of the effects2#f2
albumin and crystalloid on mortality in adult patients with
severe sepsis and septic shock: a matalysis of
randomized clinical trialCritCare2014; 18:702
Uhlig C, Silva PL, Deckert S, et al: Albumin versus crystall@d3
solutions in patients with the acute respiratory distress
syndrome: a systematic review and metaalysis.Crit Care
2014; 18:R10
Patel A, Laffan MA, Waheed U, et al: Rantbeah trials of .244
human albumin for adults with sepsis: systematic review and
meta-analysis with trial sequential analysis of -edluse
mortality. BMJ2014; 349:94561
Jiang L, Jiang S, Zhang M, et al: Albumin versus other fluidd45
for fluid resuscitation in paénts with sepsis: a metanalysis.
PL0oS On2014; 9:e114666
Boldt J, Heesen M, Miiller M, et al: The effects of albumir246
versus hydroxyethyl starch solution on cardiorespiratory and
circulatory variables in critically ill patient#\nesth Analg
1996; 83:254261
Boldt J, Heesen M, Welters |, et al: Does the type of volum&47
therapy influence endothelialelated coagulation in the
critically ill?Br J Anaestth995; 75:74Q746
Boldt J, Miiller M, Heesen M, et al: Influence of different.248
volume therapies on platelefunction in the critically ill.
Intensive Care Metl996; 22:107§1081
Caironi P, Tognoni G, Masson S, et al; ALBIOS Stud®49
Investigators: Albumin replacement in patients with severe
sepsis or septic shocK. Engl J Me@014; 370:14121421
Haase N, Perner,Aennings LI, et al: Hydroxyethyl starch.250
130/0.380.45 versus crystalloid or albumin in patients with
sepsis: systematic review with metaalysis and trial
sequential analysi8MJ2013; 346:f839
Moeller C, Fleischmann C, Thortageddel D, et al: How saf .251
is gelatin? A systematic review and metaalysis of gelatin
containing plasma expanders vs crystalloids and albuthin.
Crit Care2016; 35:7§83
Day NP, Phu NH, Bethell DP, et al: The effects of dopamir&s2
and adrenaline infusions on aehse balance andystemic
haemodynamics in severe infectiobancet1996; 348:21§
223
De Backer D, Creteur J, Silva E, et al: Effects of dopamiriz;3
norepinephrine, and epinephrine on the splanchnic
circulation in septic shock: which is be€tfit Care Me@003;
31:16591667
Martin C, Papazian L, Perrin G, et al: Norepinephrine a254
dopamine for the treatment of hyperdynamic septic shock?
Chest1993; 103:18261831

3 alfp pAME EpF s

. wAmYc s tWoltets KiDfer Health, Incwbp | ™

Martin C, Viviand X, Leone M, et al: Effect of norepinephrin@55
on the outcome of septic shockCrit Care Med2000;
28:2758.2765
Bollaert PE, Bauer P, Audibert G, et al: Effects of epinephrir256
on hemodynamics and oxygen metabolism in dopamine
resistant septic shoclChest1990; 98:949953
Levy B, Bollaert PE, Charpentier C, et al: Comparison &¥57
norepinephrine and dobutame to epinephrine for
hemodynamics, lactate metabolism, and gastric tonometric
variables in septic shock: a prospective, randomized study.
Intensive Care Metl997; 23:282287
Zhou SX, Qiu HB, Huang YZ, et al: Effects of norepinephrirgh8
epinephrine, and niepinephrinedobutamine on systemic
and gastric mucosal oxygenation in septic shoékta
Pharmacol Si2002; 23:654658
Mackenzie SJ, Kapadia F, Nimmo GR, et al: Adrenaline.2%9
treatment of septic shock: effects on haemodynamics and
oxygen transportintensive Care Med991; 17:3639
a2Nly WX hQCIFOKINIFAIK af{ =260
an inotropic agent in septic shock: a dga®file analysisCrit
Care Medl1993; 21:7Q77
Yamazaki T, Shimada Y, Taenaka N, et al: Circulatoi361
responses to afterloadg with phenylephrine in
hyperdynamic sepsi€rit Care Med 982; 10:432435
Regnier B, Rapin M, Gory G, et al: Haemodynamic effects.862
dopamine in septic shockatensive Care Metl977; 3:4%53
Beck GCh, Brinkkoetter P, Hanusch C, et al: Clinical revie@63
immunomodulatory effects of dopamine in general
inflammation.Crit Care2004;8(6):48§491
Avni T, Lador A, Lev S, et al: Vasopressors for the Treatmep64
of Septic Shock: Systematic Review and Matalysis.PLoS
One2015; 10:e0129305
Myburgh JA, Higgins, AlJovanovska A, et al; CAT Study.265
investigators: A comparison of epinephrine and
norepinephrine in critically ill patientdntensive Care Med
2008; 34:22262234
Landry DW, Levin HR, Gallant EM, et al: Vasopressi266
deficiency contributes to the vasodilatioof septic shock.
Circulation1997; 95:11221125
Patel BM, Chittock DR, Russell JA, et al: Beneficial effects 267
shortterm vasopressin infusion during severe septic shock.
Anesthesiolog2002; 96:576582
Dinser MW, Mayr AJ, Ulmer H, et al: Arginine vassgirein .268
advanced vasodilatory shock: a prospective, randomized,
controlled studyCirculation2003; 107:23182319
Lauzier F, Lévy B, Lamarre P, et al: Vasopressin @69
norepinephrine in early hyperdynamic septic shock: a
randomized clinical triallntensiveCare Med2006; 32:1782
1789
Holmes CL, Walley KR, Chittock DR, et al: The effects.B¥0
vasopressin on hemodynamics and renal function in severe
septic shock: a case serietntensive Care Med2001;
27:14161421
Malay MB, Ashton RC Jr, Landry DW, et al:-tlove
vasopressin in the treatment of vasodilatory septic shaktk.
Traumal999; 47:699703; discussion 703
hQ. NASyYy !X /&F LI [ = {Ay3SNL.2a2y
resistant septic shock.ancet2002; 359:12081210

271

www.ccmjournal.org p HYy

wt p c IOEOIAE p K X IOF M4 X S &1OA B WU ¢

S

Aa

¢S



Sharshar T, Blanchard A, Paillard M, & Circulating .273
vasopressin levels in septic shodBrit Care Med2003;
31:175%1758
Russell JA, Walley KR, Singer J, et al; VASST Investigatdiist
Vasopressin versus norepinephrine infusion in patients with
septic shockN Engl J Me@008; 358:877887
Durser MW, Mayr AJ, Tur A, et al: Ischemic skin lesions as2a5
complication of continuous vasopressin infusion in
catecholamineresistant vasodilatory shock: incidence and
risk factors Crit Care Me@003; 31:13941398
Gordon AC, Mason AJ, Thirunavukkarasu tNal;,eVANISH .276
Investigators: Effect of Early Vasopressin vs Norepinephrine
on Kidney Failure in Patients With Septic Shock: The VANISH
Randomized Clinical TridAMA2016; 316:508518
Albanese J, Leone M, Delmas A, et al: Terlipressin o277
norepinephrine inhyperdynamic septic shock: a prospective,
randomized studyCrit Care Me@005; 33:18971902
Morelli A, Ertmer C, Lange M, et al: Effects of shemn .278
simultaneous infusion of dobutamine and terlipressin in
patients with septic shock: the DOBUPRESS stBdyJ
Anaesth2008; 100:494503
Morelli A, Ertmer C, Rehberg S, et al: Continuous terlipressia79
versus vasopressin infusion in septic shock (TERLIVAP): a
randomized, controlled pilot studyrit Care2009; 13:R130
Zhou F, Mao Z, Zeng X, et al: Vasopressosgptic shock: a .280
systematic review and network metnalysis.Ther Clin Risk
Manag2015; 11:104g1059
De Backer D, Aldecoa C, Njimi H, et al: Dopamine versi231
norepinephrine in the treatment of septic shock: a meta
analysis*Crit Care Me@012; 40:72§730
De Backer D, Biston P, Devriendt J, et al; SOAP .R82
Investigators: Comparison of dopamine and norepinephrine
in the treatment of shockN Engl J Me#010; 362:778789
Parker MM, Shelhamer JH, Bacharach SL, et al: Profound (283
reversible myocardial depreiem in patients with septic
shock.Ann Intern Medl984; 100:488490
Gattinoni L, Brazzi L, Pelosi P, et al: A trial of-goahted .284
hemodynamic therapy in critically ill patients. SvO2
Collaborative GrougN Engl J Med995; 333:102§1032
Hayes MA, TimmsAC, Yau EH, et al: Elevation of systemi@85
oxygen delivery in the treatment of critically ill patients.
Engl J Med994; 330:171q1722
Hollenberg SM, Ahrens TS, Annane D, et al: Practic286
parameters for hemodynamic support of sepsis in adult
patients: 20@ update.Crit Care Me@®004; 32:19281948
Annane D, Vignon P, Renault A, et al; CATS Study Grolg87
Norepinephrine plus dobutamine versus epinephrine alone
for management of septic shock: a randomised triancet
2007; 370:676684
ProCess Investigators,ealy DM, Kellum JA, et al: A .288
randomized trial of protocebased care for early septic
shock N Engl J Me®014,;370(18):1683.693
ARISE Investigators, Anzics Clinical Trials Group, Peake SI28&
al: Goaldirected resuscitation for patients with early septic
shock.N Engl J Med2014;371(16):14961506
Barton P, Garcia J, Kouatli A, et al: Hemodynamic effects.@90
i.v. milrinone lactate in pediatric patients with septic shock. A

529 www.ccmjournal.org

JF> bpfUs

prospective, doublélinded, randomized, placebo
controlled, interventional studychest1996; 109:13021312
Morelli A, Teboul JL, Maggiore SM, et al: Effects 0f291
levosimendan on right ventricular afterload in patients with
acute respiratory distress syndrome: a pilot stu@yit Care
Med 2006; 34:228¢2293
Morelli A, De Castro S, Teboul, Jet al: Effects of .292
levosimendan on systemic and regional hemodynamics in
septic myocardial depressiorintensive Care Med005;
31:638;644
Gordon AC, Perkins GD, Singer M, et al: Levosimendan for tB83
prevention of acute organ dysfunction in sepsié.Endg J
Med. [Epub ahead of print]
Cohn JN: Blood pressure measurement in shock. Mechanis@94
of inaccuracy in ausculatory and palpatory methodAMA
1967; 199:118122
Hollenberg SM, Parrillo JE. Shodk: Braunwald E, .295
Isselbacher KJ, Wilson JD, et HarrisorQ &
Internal Medicine 14th ed. New York: McGrahill;
1997:214222
Scheer B, Perel A, Pfeiffer UJ: Clinical review: complicatior&96
and risk factors of peripheral arterial catheters used for
haemodynamic monitoring in anaesthesia and intensisiee
medicine.Crit Care2002; 6:19¢204
Gu WJ, Wu XD, Wang F, et al: Ultrasound Guidance Facilita@37
Radial Artery Catheterization: A Metealysis With Trial
Sequential Analysis of Randomized Controlled Triakest
2016; 149:166179
hQl 2 NRB W/ KupmAE] ek al: AifieBial catheters as a298
source of bloodstream infection: a systematic review and
meta-analysisCrit Care Me@014; 42:13341339
Annane D, Bellissant E, Bollaert PE, et al: Corticosteroids. 299
the treatment of severe sepsis and septic shdae adults: a
systematic reviewJAMA2009; 301:23622375
Bollaert PE, Charpentier C, Levy B, et al: Reversal of 1ag)0
septic shock with supraphysiologic doses of hydrocortisone.
Crit Care Med 998; 26:648650
Briegel J, Forst H, Haller M, et al: Stresssedo of .301
hydrocortisone reverse hyperdynamic septic shock: a
prospective, randomized, doubldind, singlecenter study.
Crit Care Med 999; 27:728732
Sprung CL, Annane D, Keh D, et al; CORTICUS Study Gr802:
Hydrocortisone therapy for patients with septiback.N Engl
J Med2008; 358:11¢£124
Sligl WI, Milner DA Jr, Sundar S, et al: Safety and efficacy. 293
corticosteroids for the treatment of septic shock: A
systematic review and metanalysis.Clin Infect Di2009;
49:93;101
Annane D, Bellissant E, BollaB#, Briegel J, Keh D, Kupfer Y.304
Corticosteroids for treating sepsi€ochrane Database Syst
Rev 2015(12):CD002243
Volbeda M, Wetterslev J, Gluud C, et al: Glucocorticosteroid305
for sepsis: systematic review with megaalysis and trial
sequential analysigntensive Care Me#8l015; 41:1221234
Annane D, Sébille V, Charpentier C, et al: Effect of treatmer806
with low doses of hydrocortisone and fludrocortisone on
mortality in patients with septic shocBAMA2002; 288:862,
871
Critial Care Medicine

. wAmYc B WoltersKiORer Health, tnc wbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢

t NAy OALX Sa



Briegel J, Sprung CL, Annane 3le€CORTICUS Study Group:307
Multicenter comparison of cortisol as measured by different
methods in samples of patients with septic shotkensive
Care Med 200935:215%,2156
Allolio B, Dérr H, Stuttmann R, et al: Effect of a single bolus.808
etomidate upon eight major corticosteroid hormones and
plasma ACTHCIin Endocrinol (OxfP85; 22:28%286
Jabre P, Combes X, Lapostolle F, et al; KETASED Collabor&0&
Study Group: Etomidate versus ketamine for rapid sequence
intubation in acutely ill patients: a multentre randomised
controlled trial.Lancet2009; 374:298300
Oppert M, Schindler R, Husung C, et al: {dose .310
hydrocortisone improves shock reversal and reduces
cytokine levels in early hyperdynamic septic sh&@kt Care
Med 2005; 33:24572464
Yildiz O,Doganay M, Aygen B, et al: Physiologtmde .311
steroid therapy in sepsis [ISRCTN36253388}. Care2002;
6:251¢259
Keh D, Boehnke T, Web€artens S, et al: Immunologic and.312

KSY2R2Y I YA O HruSGiKeRNRORNAAa2yS Ay aSLIGAO

shock: a doubkblind, randomized, placebaontrolled,
crossover studyAm J Respir Crit Care M2603; 167:512
520
Huh JW, Choi HS, Lim CM, et al: {dose hydrocortisone .313
treatment for patients with septic shock: a pilot study
comparing 3days with 7dayskespirology2011; 16:1@8¢
1095
Keh D, Trips E, Marx G, et al; SegNeitical Care Trials .314
Group: Effect of Hydrocortisone on Development of Shock
Among Patients With Severe Sepsis: The HYPRESS
Randomized Clinical TridihMA2016; 316:177§1785
WeberCarstens S, Deja M, Berckret al: Impact of bolus .315
application of lowdose hydrocortisone on glycemic control
in septic shock patientdntensive Care Me@007; 33:73Q
733
Holst LB, Haase N, Wetterslev J, et al; TRISS Trial Gra®i;6
Scandinavian Critical Care Trials Group: Lowesugehigher
hemoglobin threshold for transfusion in septic shaskEngl J
Med 2014; 371:13881391
Corwin HL, Gettinger A, Pearl RG, et al; EPO Critical Ca88&7
Trials Group: Efficacy of recombinant human erythropoietin
in critically ill patients: a randomizecbntrolled trial. JAMA
2002; 288:28272835
Corwin HL, Gettinger A, Rodriguez RM, et al: Efficacy d318
recombinant human erythropoietin in the critically ill patient:
a randomized, doublblind, placebecontrolled trial. Crit
Care Medl999; 27:23462350
Liunbruno G, Bennardello F, Lattanzio A, et al; Italian Society19
of Transfusion Medicine and Immunohaematology (SIMTI)
Work Group: Recommendations for the transfusion of
plasma and plateletBlood Transfu009; 7:132150
British Committee for Standards in Haatology, Blood .320
Transfusion Task Force. Guidelines for the use of platelet
transfusionsBr J Haemato003;122(1):1623
Diedrich B, Remberger M, Shanwell A, et al: A prospectiv821
randomized trial of a prophylactic platelet transfusion trigger
of 10 x 10(® per L versus 30 x 10(9) per L in allogeneic
hematopoietic progenitor cell transplant recipients.
Transfusior2005; 45:10641072

3 alfp pAME EpF s

Kaufman RM, Djulbegovic B, Gernsheimer T, et al; AABB22
Platelet transfusion: a clinical practice guideline from the
AABBANnIntern Med2015; 162:20§213
Schiffer CA, Anderson KC, Bennett CL, et al; American Socigg3
of Clinical Oncology: Platelet transfusion for patients with
cancer: clinical practice guidelines of the American Society of
Clinical Oncologyl Clin Onc&@001; 1915191538
Stanworth SJ, Estcourt LJ, Llewelyn CA, et al; TOPPS St@ay
Investigators: Impact of prophylactic platelet transfusions on
bleeding events in patients with hematologic malignancies: a
subgroup analysis of a randomized tridkansfusion2014;
54:23852393
Stanworth SJ, Estcourt LJ, Powter G, et al; TOPPS25
Investigators: A ngrophylaxis plateletransfusion strategy
for hematologic cancerd\ Engl J Me#013; 368:17741780
Wandt H, SchaefeEckart K, Wendelin K, et al; Study Alliance326
Leukemia: Thempeutic platelet transfusion versus routine
prophylactic transfusion in patients with haematological
malignancies: an opelabel, multicentre, randomised study.
Lancet2012; 380:13081316
Zumberg MS, del Rosario ML, Nejame CF, et al: A prospecti®27
randomizd trial of prophylactic platelet transfusion and
bleeding incidence in hematopoietic stem cell transplant
recipients: 10,000/L versus 20,000/microL triggeiol Blood
Marrow Transplan2002; 8:569576
Werdan K, Pilz G, Bujdoso O, et al; S&ased .328
Immunoglobulin Therapy of Sepsis (SBITS) Study Group:
Scorebased immunoglobulin G therapy of patients with
sepsis: the SBITS stu@yit Care Me@007; 35:26982701
Alejandria MM, Lansang MA, Dans LF, Mantaring JB 3r&29
Intravenous immunoglobulin for treating epsis, severe
sepsis and septic shockCochrane Database Syst Rev
2013(9):CD001090
Soares MO, Welton NJ, Harrison DA, et al: An evaluation &30
the feasibility, cost and value of information of a multicentre
randomised controlled trial of intravenous immuglobulin
for sepsis (severe sepsis and septic shock): incorporating a
systematic review, metanalysis and value of information
analysisHealth Technol Asse2612; 16:1186
Laupland KB, Kirkpatrick AW, Delaney A: Polyclonal331
intravenous immunoglobulin fothe treatment of severe
sepsis and septic shock in critically ill adults: a systematic
review and metaanalysisCrit Care Me@007; 35:26862692
Pildal J, Ggtzsche PC: Polyclonal immunoglobulin for332
treatment of bacterial sepsis: a systematic revi&lininfect
Dis2004; 39:3846
Kreymann KG, de Heer G, Nierhaus A, et al: Use of polyclorgg3
immunoglobulins as adjunctive therapy for sepsis or septic
shock.Crit Care Me@007; 35:26772685
ShankaHari M, Culshaw N, Post B, et al: Endogenous 1gG34
hypogammaglbulinaemia in critically ill adults with sepsis:
systematic review and metanalysis.Intensive Care Med
2015; 41:13981401
Turgeon AF, Hutton B, Fergusson DA, et al: Metysis: .335
intravenous immunoglobulin in critically ill adult patients
with sepsisAnn Intern Med2007; 146:198203
Zhou F, Peng Z, Murugan R, et al: Blood purification an836
mortality in sepsis: a metanalysis of randomized trial€rit
Care Med2013; 41:22082220

www.ccmjournal.org p o n

. wAmYc s tWoltersKiDWer Herlth, Incwbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



Payen DM, Guilhot J, Launey Y, et al; ABDOMIX Group: E&887
use of polymyxinB hemoperfusion in patients with septic
shock due to peritonitis: a multicenter randomized control
trial. Intensive Care Med&015; 41:97§984
Klein DJ, Foster D, Schorr CA, et al: The EUPHRATES. 334
(Evaluating the Use of Polymyxin B Hemoperfusion in a
Randomized controlled trial of Adults Treated for
Endotoxemia and Septic shock): study protocol for a
randomized controlled trialTrials2014; 15:218
Livigni S, Bertolini G, Rossi C, et al; GiViTI: Gruppo Italiano {3&9
la Valutazione degli Interventi in Bgia Intensiva (ltalian
Group for the Evaluation of Interventions in Intensive Care
Medicine) is an independent collaboration network of Italian
Intensive Care units: Efficacy of coupled plasma filtration
adsorption (CPFA) in patients with septic shockidticenter
randomised controlled clinical tria.BMJ Open 2014;
4:e003536
Allingstrup M, Wetterslev J, Ravn FB, et al: Antithrombin 11B40
for critically ill patients.Cochrane Database Syst R20/6;
2:CD005370
Warren BL, Eid A, Singer P, et al; KyberSegtStudy Group: .341
Caring for the critically ill patient. Higtose antithrombin IlI
in severe sepsis: a randomized controlled triBAMA2001;
286:186%1878
Vincent JL, Ramesh MK, Ernest D, et al: A randomize®42
doubleblind, placebecontrolled, Phase 2btsdy to evaluate
the safety and efficacy of recombinant human soluble
thrombomodulin, ARTL23, in patients with sepsis and
suspected disseminated intravascular coagulatiGnit Care
Med 2013; 41:2062079
Yamakawa K, Ogura H, Fujimi S, et al: Recombmanan .343
soluble thrombomodulin in sepsiaduced disseminated
intravascular coagulation: a multicenter propensity score
analysisintensive Care Me?l013; 39:644652
Zarychanski R, Abesetta AM, Kanji S, et al; Canadian CriticaB44
Care Trials Group: The eHity and safety of heparin in
patients with sepsis: a systematic review and matelysis.
Crit Care Me®015; 43:51£518
Ranieri VM, Thompson BT, Barie PS, et al; PROBHEISK .345
Study Group: Drotrecogin alfa (activated) in adults with
septic shockN Engl Med 2012; 366:205§2064
Bernard GR, Artigas A, Brigham KL, et al: The Americ846
European consensus conference on ARDS. Definitions,
mechanisms, relevant outcomes, and clinical
coordination. Am J Respir Crit Care MeiP94;149(3):818
824
Ranieri VM, BRbenfeld GD, Thompson BT, et al; ARDS347
Definition Task Force: Acute respiratory distress syndrome:
the Berlin DefinitionJAMA2012; 307:25262533
Amato MB, Barbas CS, Medeiros DM, et al: Effect of 848
protective-ventilation strategy on mortality in the acute
respiratory distress syndrom& Engl J Med998; 338:34¢
354
Brochard L, Roudethoraval F, Roupie E, et al: Tidal volume349
reduction for prevention of ventilatemduced lung injury in
acute respiratory distress syndrome. The Multicenter Trail
Group on Tdal Volume reduction in ARDBm J Respir Crit
Care Medl998; 158:183¢1838

531 www.ccmjournal.org

JF> bpfUs

Brower RG, Matthay MA, Morris A, et al: Ventilation with.350
lower tidal volumes as compared with traditional tidal
volumes for acute lung injury and the acute respiratory
distress sydrome.N Engl J Med2000;342(18):13041308
Brower RG, Shanholtz CB, Fessler HE, et al: Prospectiggl
randomized, controlled clinical trial comparing traditional
versus reduced tidal volume ventilation in acute respiratory
distress syndrome patientCrit Gre Med 1999; 27:1492
1498
Eichacker PQ, Gerstenberger EP, Banks SM, et al:- Me3&2
analysis of acute lung injury and acute respiratory distress
syndrome ftrials testing low tidal volumeém J Respir Crit
Care Med2002; 166:15161514
Burns KE, Adhikari NKuSky AS, et al: Pressure and volume 353
limited ventilation for the ventilatory management of
patients with acute lung injury: a systematic review and
meta-analysisPLoS On2011; 6:e14623
Putensen C, Theuerkauf N, Zinserling J, et al: ¥dptdysis: .354
ventilation strategies and outcomes of the acute respiratory
distress syndrome and acute lung injusg&nn Intern Med
2009; 151:566576
Marini JJ, Gattinoni L: Ventilatory management of acute355
respiratory distress syndrome: a consensus of t®@at Care
Med 2004; 2:2505255
Tobin MJ: Culmination of an era in research on the acute356
respiratory distress syndrom&l Engl J Me@000; 342:136Q
1361
Hager DN, Krishnan JA, Hayden DL, et al; ARDS Clinical T8&al5
Network: Tidal volume reduction in patients with acute lung
injury when plateau pressures are not highm J Respir Crit
Care Med2005; 172:12441245
Checkley W, Brower R, Korpak A, et al; Acute Respiratory58
Distress Syndrome Network Investigators: Effects of a clinical
trial on mechanical ventilation practices in paits with
acute lung injuryAm J Respir Crit Care M2d08; 177:1218
1222
Amato MB, Meade MO, Slutsky AS, et al: Driving pressurg59
and survival in the acute respiratory distress syndrorNe.
Engl J Me@015; 372:74T755
Gattinoni L, Marcolin R, Caspani Mit,al: Constant mean .360
airway pressure with different patterns of positive pressure
breathing during the adult respiratory distress syndrorBall
Eur Physiopathol Resfi®85; 21:275§279
Marini JJ, Ravenscraft SA: Mean airway pressure: physiolog@61
determinants and clinical importanegart 1: Physiologic
determinants and measurementsCrit Care Med1992;
20:146X1472
Pesenti A, Marcolin R, Prato P, et al: Mean airway pressur@62
vS. positive enebxpiratory pressure during mechanical
ventilation. Crit Care Med 985; 13:34,37
Brower RG, Lanken PN, Maclintyre N, et al; National Hear863
Lung, and Blood Institute ARDS Clinical Trials Network: Higher
versus lower positive endxpiratory pressures in patients
with the acute respiratory distress syndromi. Engl J Med
2004 351:32%336
Meade MO, Cook DJ, Guyatt GH, et al; Lung Open Ventilati&®4
Study Investigators: Ventilation strategy using low tidal
volumes, recruitment maneuvers, and high positive end
Critial Care Medicine

. wAmYc B WoltersKiORer Health, tnc wbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



expiratory pressure for acute lung injury and acute
respiratory distres syndrome: a randomized controlled trial.
JAMA2008; 299:637645
Mercat A, Richard JC, Vielle B, et al; Expiratory Pressw®65
(Express) Study Group: Positive engbiratory pressure
setting in adults with acute lung injury and acute respiratory
distress sydrome: a randomized controlled trialAMA2008;
299:646,655
Villar J, Kacmarek RM, Péidéndez L, et al: A high positive .366
end-expiratory pressure, low tidal volume ventilatory
strategy improves outcome in persistent acute respiratory
distress syndrome: @aandomized, controlled trialCrit Care
Med 2006; 34:13141318
Briel M, Meade M, Mercat A, et al: Higher vs lower positive367
end-expiratory pressure in patients with acute lung injury
and acute respiratory distress syndrome: systematic review
and metaanalyss. JAMA2010; 303:866873
Goligher EC, Kavanagh BP, Rubenfeld GD, et al: Oxygenat8g8
response to positive endxpiratory pressure predicts
mortality in acute respiratory distress syndrome. A secondary
analysis of the LOVS and ExPress trfais.J Respirri€ Care
Med 2014; 190:7Q76
Talmor D, Sarge T, Malhotra A, et al: Mechanical ventilatia369
guided by esophageal pressure in acute lung injNrEngl J
Med 2008; 359:209§2104
Amato MB, Barbas CS, Medeiros DM, et al: Beneficial effec870
2F GKS Ga2NBYOK#Hzy@AGKILXE 26 RAAD
acute respiratory distress syndrome. A prospective
randomized study on mechanical ventilatigkm J Respir Crit
Care Medl1995; 152:183§1846
Gattinoni L, Caironi P, Cressoni M, et al: Lung recruitment ia71
patients wit the acute respiratory distress syndroni¢.Engl
J Med2006; 354:177§1786
Pipeling MR, Fan E: Therapies for refractory hypoxemia i872
acute respiratory distress syndrom&AMA2010; 304:2524
2527
Fan E, Wilcox ME, Brower RG, et al: Recruitment maneuves8y3
for acute lung injury: a systematic reviem J Respir Crit
Care Med2008; 178:11561163

Guérin C, Reignier J, Richard JC, et al; PROSEVA Study Grai#:

Prone positioning in severe acute respiratory distress
syndromeN Engl J Me@013; 368:21562168
Beitler JR, Shaefi S, Montesi SB, et al: Prone positionin@75
reduces mortality from acute respiratory distress syndrome
in the low tidal volume era: a metanalysis.Intensive Care
Med 2014; 40:332341
Jolliet P, Bulpa P, Chevrolet JC: Effects of the prone positi876
on gas exchange and hemodynamics in severe acute
respiratory distress syndrom€rit Care Med 998; 26:197¢
1985
Lamm WJ, Graham MM, Albert RK: Mechanism by which thg77
prone position improves oxygenation in acute lung injémn
J Respir Crit Care M&894;150:184;193
Stocker R, Neff T, Stein S, et al: Prone positioning and 0878
volume pressurdimited ventilation improve survival in
patients with severe ARDShest1997; 111:10081017
Guerin C, Gaillard S, Lemasson S, et al: Effects of systemait9
prone posiioning in hypoxemic acute respiratory failure: a
randomized controlled triaJAMA2004; 292:23762387

3 alfp pAME EpF s

Peek GJ, Mugford M, Tiruvoipati R, et al; CESAR trie880
collaboration: Efficacy and economic assessment of
conventional ventilatory support versus extraporeal
membrane oxygenation for severe adult respiratory failure
(CESAR): a multicentre randomised controlled tiizncet
2009; 374:1351363
Sud S, Sud M, Friedrich JO, et al: High frequency oscillationdg1
patients with acute lung injury and acute résgiory distress
syndrome (ARDS): systematic review and rastalysisBMJ
2010; 340:¢c2327
Noah MA, Peek GJ, Finney SJ, et al: Referral to aB82
extracorporeal membrane oxygenation center and mortality
among patients with severe 2009 influenza A(HINBMA
2011; 306:16581668
Checkley W: Extracorporeal membrane oxygenation as 883
first-ine treatment strategy for ARDS: is the evidence
sufficiently strongdAMA2011; 306:17081704
Ferguson ND, Cook DJ, Guyatt GH, et al; OSCILLATE T&d
Investigators; Canadian i@ical Care Trials Group: High
frequency oscillation in early acute respiratory distress
syndromeN Engl J Med 201368:795,805
Young D, Lamb SE, Shah S, et al; OSCAR Study Group:.8#%h
frequency oscillation for acute respiratory distress syndrome.
N Engl) Med2013; 368:806813
Meade MO, Cook DJ, Guyatt GH, et al; Lung Open Ventilati&86
Study Investigators: Ventilation strategy using low tidal

S v R kolOmes,LidcRidmenizMdBrieuveérsy and high positive -end

expiratory pressure for acute lung injury and acute
respirapry distress syndrome: a randomized controlled trial.
JAMA2008; 299:637645
Antonelli M, Conti G, Rocco M, et al: A comparison of387
noninvasive positiv@ressure ventilation and conventional
mechanical ventilation in patients with acute respiratory
failure.N Engl J Med998; 339:428435
Ferrer M, Esquinas A, Leon M, et al: Noninvasive ventilatioB88
in severe hypoxemic respiratory failure: a randomized clinical
trial. Am J Respir Crit Care M2003; 168:14381444
Frat JP, Thille AW, Mercat A, et al; FLORAIdYy SBroup; .389
REVA Network: Higliow oxygen through nasal cannula in
acute hypoxemic respiratory failureN Engl J Med2015;
372:218%2196
Klessig HT, Geiger HJ, Murray MJ, et al: A national survey.880
the practice patterns of anesthesiologist intensiviststhie
use of muscle relaxant€rit Care Med 992; 20:13441345
Murray MJ, Cowen J, DeBlock H, et al; Task Force of tz91
American College of Critical Care Medicine (ACCM) of the
Society of Critical Care Medicine (SCCM), American Society of
HealthSystem Phamacists, American College of Chest
Physicians: Clinical practice guidelines for sustained
neuromuscular blockade in the adult critically ill patie@tit
Care Med2002; 30:142156
HansenFlaschen JH, Brazinsky S, Basile C, et al: Use.892
sedating drugs andneuromuscular blocking agents in
patients requiring mechanical ventilation for respiratory
failure. A national survey)AMA1991; 266:28762875
Freebairn RC, Derrick J, Gomersall CD, et al: Oxygen delive393
oxygen consumption, and gastric intramucosal gi¢ not
improved by a computecontrolled, closedoop, vecuronium
infusion in severe sepsis and septic shoCkit Care Med
1997; 25:7277

www.ccmjournal.org p o H

. wAmYc s tWoltersKiDWer Herlth, Incwbp | M wt p c FOROIAWE p K & FOF MM X W TOA B 1 MU ¢



Papazian L, Forel JM, Gacouin A, et al; ACURASYS Staéy
Investigators: Neuromuscular blockers in early acute
respirabry distress syndromeéN Engl J Me@010; 363:1107
1116
Alhazzani W, Alshahrani M, Jaeschke R, et al: Neuromuscul2®5
blocking agents in acute respiratory distress syndrome: a
systematic review and metanalysis of randomized
controlled trials.Crit Care2013; 17:R43
Forel JM, Roch A, Marin V, et al: Neuromuscular blocking96
agents decrease inflammatory response in patients
presenting with acute respiratory distress syndromerit
Care Med2006; 34:27482757
Shapiro BA, Warren J, Egol AB, et al: Practice paeesifer .397
sustained neuromuscular blockade in the adult critically ill
patient: an executive summary. Society of Critical Care
Medicine.Crit Care Med 995; 23:16041605
Meyer KC, Prielipp RC, Grossman JE, et al: Prolonge2B8
weakness after infusion of atradum in two intensive care
unit patients.Anesth Analdl994; 78:772774
Lacomis D, Petrella JT, Giuliani MJ: Causes of neuromuscu9
weakness in the intensive care unit: a study of nirgip
patients.Muscle Nerva 998; 21:61Q617
Johnson KL, Cheung RBhnkmn SB, et al: Therapeutic .400
paralysis of critically ill trauma patients: perceptions of
patients and their family membersAm J Crit Card999;
8:490c498
.FfEFNR b w2ofSe [ X I NNB {401
therapeutic paralysis in the intei& care unitAm J Crit Care
2006; 15:8694; quiz 95
Murray MJ, DeBlock H, Erstad B, et al: Clinical Practicé02
Guidelines for Sustained Neuromuscular Blockade in the
Adult Critically Ill PatientCrit Care Me@016; 44:20762103
Sibbald WJ, Short AK, Waas¥ski FJ, et al: Thermal dye .403
measurements of extravascular lung water in critically ill
patients. Intravascular Starling forces and extravascular lung
water in the adult respiratory distress syndron@hest1985;
87:585592
Martin GS, Mangialardi RJ, WherelAP, et al: Albumin and .404
furosemide therapy in hypoproteinemic patients with acute
lung injury.Crit Care Me@002; 30:21762182
Mitchell JP, Schuller D, Calandrino FS, et al: Improved05
outcome based on fluid management in critically ill patients
requiring pulmonary artery catheterizationAm Rev Respir
Dis1992; 145:996998
Schuller D, Mitchell JP, Calandrino FS, et al: Fluid balan¢¥6
during pulmonary edema. Is fluid gain a marker or a cause of
poor outcome?Che$1991; 100:10681075
Wiedemann HP, WheelerPABernard GR, et al: Comparison407
of two fluid-management strategies in acute lung injuly.
Engl J Med2006;354(24):25622575

Perkins GD, McAuley DF, Thickett DR, et al: Thedasinist .408

lung injury trial (BALTI): a randomized placentrolled
clinicaltrial. Am J Respir Crit Care M2@06; 173:28%287

Gao Smith F, Perkins GD, Gates S, et al; BAkidy .409

52

JF >

Matthay MA, Brower RG, Carson S, et al: Randomized410
placebe controlled clinical trial of an aerosolized beta(2)
agonist for treatment of acute lung injurdAm J Respir Crit
Care Med2011;184(5):564568
Matthay MA, Brower RG, Carson S, et al: Randomize411
placebecontrolled clinical trial of an aerosolized beta(2)
agonist for treatment of acute lung injurAm J Respir Crit
Care Med2011;184(5):564568
{AY3IK . Z ¢AglFNRKR ' YZI { kegtHekt
of acute lung injury: a systematic review and matzalysis.
Respir Carg014; 59:288296
Connors AF Jr, Speroff T, Dawson NV, et al: The effectivengtk3
of right heart catheterization in the initial care of critically ill
patients. SUPPORT Inveatwys. JAMA1996; 276:88§897
Iberti TJ, Fischer EP, Leibowitz AB, et al: A multicenter stugil4
2T LKearAOAlyaQ 1yz2¢tSR3IS 27
Pulmonary Artery Catheter Study GroudAMA 1990;
264:29282932
Osman D, Ridel C, Ray P, et al: Caffdiemgy pressures are .415
not appropriate to predict hemodynamic response to volume
challengeCrit Care Me@007; 35:6468
Richard C, Warszawski J, Anguel N, et al; French Pulmonaty6
Artery Catheter Study Group: Early use of the pulmonary
artery catheter andoutcomes in patients with shock and
acute respiratory distress syndrome: a randomized
controlled trial. JAMA2003; 290:27182720
Wiieeldr APy Berrlard BB, yThompsonNaF Cep 4l: tPSIiDaindle7y” &
artery versus central venous catheter to guide treatment of
acute lung ijury. N Engl J Med2006;354(21):2212224
Harvey S, Harrison DA, Singer M, et al; -Rid€ study .418
collaboration: Assessment of the clinical effectiveness of
pulmonary artery catheters in management of patients in
intensive care (PA®lan): a randomised conttled trial.
Lancet2005; 366:472477
Rhodes A, Cusack RJ, Newman PJ, Grounds RM, Bennett £I2
A randomised, controlled trial of the pulmonary artery
catheter in critically ill patients.Intensive Care Med
2002;28(3):256264
Sandham JD, Hull RD, Brant &FRal; Canadian Critical Care.420
Clinical Trials Group: A randomized, controlled trial of the use
of pulmonaryartery catheters in highisk surgical patients. N
Engl J Me@003; 348:514
Shah MR, Hasselblad V, Stevenson LW, et al: Impact of td@1l
pulmonary arery catheter in critically ill patients: meta
analysis of randomized clinical trialBAMA2005; 294:1664
1670
Petrucci N, De Feo C: Lung protective ventilation strategy fof22
the acute respiratory distress syndrom@ochrane Database
Syst Rev2013(2):CDOG14
Futier E, Constantin JM, Paugdurtz C, et al; IMPROVE .423
Study Group: A trial of intraoperative letidal-volume
ventilation in abdominal surgeryN Engl J Med2013;
369:428437
Pinheiro de Oliveira R, Hetzel MP, dos Anjos Silva M424

AYy@SaliAadalr G2NBY RTagobishieatdeht o vy (i NI @ SPaledréve D, FriedmaG: Mechanical ventilation with high

clinical outcomes in acute respiratory distress syndrome
(BALTR): a multicentre, randmised controlled trialLancet
2012; 379:226235

533 www.ccmjournal.org
. wAmYcsB

WoltétsKiOFer Health, tTnc wbp | ™

tidal volume induces inflammation in patients without lung
diseaseCrit Care2010;14(2):R39

Critial Care Medicine
wt p c IOROIWE p K X IOF m¥ X 2 W+OA B KU ¢

Y412 S

iKS

bfF UYs

2






