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Rn—tllall—ipa—sadtionr—ny—l,liahou—tsiasotd— dtuitia— da1adl— or—9RzAC—.tioaril—0oip—udoroutd—unssadtial—ti
.salaritionr—or—ipa—utipaiasoxtionr—dtwnstins,v—0a—hatlmsac—tsiasotd—dtuitia—da1adl—0oip—t—st.oc—.noriMnyM
utsa—iaupro>mav—ohhacotiad,—ynddn0orf—yahnstd—lpatip—orlasionrg—Rpa—limc,—.n.mdtionr—3r=bvb6S(—0tl
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arx,htiou—orytsui—loxalg—5r—orist—tnsiou—wtddnnr—.mh.—3C5E7(—0tl—mlac—hnsa—ysa>marid,—or—.tioaril—0oip
pofpas—dtuitia—da1adl—3kg	;v—6gS;—trc—bkg6;(g
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Cr—9RzAC—.tioarilv—oh.tosac—pahnc,rthoulv—0nsla—RCAC—ydn0—trc—rnrMlhn-orf—0asa—sadtiac—in—orusatlac
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3

Introduction

Rpa—udoroutd—1tdma—ny—uosumdtiorf—dtuitia—ptl—waar—aFiarlo1ad,—cahnrlistiac—or—usoioutd—utsa—hacouora—bg
Ednnc—dtuitia—hatlmsaharil—utr—wa—mlac—tl—tr—orcoutins—ny—pahnc,rthou—oh.toshari—trc—tl—t—.sacouins
ny—nmiunha—or—1tsonml—ynshl—ny—lpnu-g—Cr—.tioaril—0oip—utsconfarou—lpnu-v—la1astd—limcoal—cnumhari
hts-ac—ada1tionrl—or—uosumdtiorf—dtuitia—	L8g—qra—ny—ipa—hnli—ysa>mari—utmlal—ny—uosumdtins,—lpnu-—ol—tumia
h,nutscotd—orytsuionrg—%par—iollma—.asymlonr—ol—oh.tosac—cmsorf—tumia—h,nutscotd—orytsuionrv—causatlac
nF,far—cado1as,—utr—orcmua—hmluda—uaddl—in—.sayasariotdd,—mla—fd,und,lol—trc—.sncmua—dtuitia—ysnh—.,sm1tiav
stipas—iptr—nFocoxa—.,sm1tia—yns—hoinupnrcsotd—arasf,—.sncmuionrg—Cr—.tioaril—0oip—olupahou—patsi—colatlav
ipa—thnmri—ny— dtuitia—sadatlac—w,—ipa—h,nutscomh—ptl—waar—lpn0r—in—wa—sadtiac—in—ipa—la1asoi,—ny
unsnrts,—tsias,—colatla—bIg—Uns—.tioaril—0oip—h,nutscotd—orytsuionrv—uosumdtiorf—1arnml—dtuitia—da1adl—pt1a
waar—lpn0r—in—wa—orusatlac—bbg—–n0a1asv—dnrf—istrl.nsi—iohal—wai0aar—wdnnc—lth.dorf—trc—trtd,lol—ht,
pt1a—dac—in—ytdlad,—pofp—salmdil—b	g—Rnct,—st.oc—.noriMnyMutsa—trtd,lasl—tsa—farastdd,—t1todtwdav—artwdorf
ytli—hatlmsahari—ny—dtuitia—da1adlg

Rpa—toh—ny—ipol—limc,—0tl—in—caiashora—ipa—udoroutd—unssadtial—ny—l,liahou—tsiasotd—dtuitia—da1adl—or—.tioaril
0oip—9RMada1tionr—h,nutscotd—orytsuionr—39RzAC(—.sons—in—.sohts,—.asumitranml—unsnrts,—orias1arionr—37)C(
mlorf—t—st.oc—.noriMnyMutsa—trtd,lasg—%a—or1alioftiac—0paipas—pahnc,rthou—.tsthaiasl—trc—nipas—.tioari
uptstuiasolioul— ti— tchollonr—0asa— sadtiac— in— dtuitia— da1adlg— Cr— tccoionrv—0a— sadtiac— dtuitia— da1adl— ti
.salaritionr— in— 4IMct,—hnsitdoi,v— trc— nipas— nmiunha—hatlmsal— lmup— tl— RCACMydn0— 3ipsnhwnd,lol— or
h,nutscotd—orytsuionr(v—.at-—utscotu—arx,halv—9RMlafhari—ada1tionr—salndmionr—trc—h,nutscotd—wdmlp
fstca—3AED(g

Materials and methods

Population
Rpol—0tl—t—.snl.auio1av—nwlas1tionrtd—limc,—.asynshac—or—ipa—utipaiasoxtionr—dtwnstins,—ny—ipa—Nro1asloi,
Aacoutd—)arias—Dsnrorfarv—Rpa—jaipasdtrclg—Cr—Rpa—jaipasdtrclv—.sohts,—7)C—ol—ipa—litrctsc—isatihari
yns— tdd— .tioaril—0oip—9RzACg—5dd— .tioaril—0oip—cotfrnlac—9RzAC—0oipor— ipa— safonr—ny— t—pnl.oitd—0oip
orias1arionrtd—ut.tuoioal—un1asac—w,—t—8IMhormia—stcoml—w,—thwmdtrua—tsa—aoipas—istrl.nsiac—cosauid,—in
ipa— utipaiasoxtionr— dtwnstins,— ns— sayassac— w,— nipas— rnrMorias1arionrtd— uariaslg— Hosaui— istrl.nsi— yns
hauptroutd—sa.asymlonr—ipast.,—ptl—sa.atiacd,—waar—.sn1ar—in—oh.sn1a—lms1o1td—or—9RzAC—.tioaril—b4v—bkg
Eaynsa—.sohts,—7)Cv—.tioaril—sauao1a—tl—.sahacoutionr—PvIII—CN—ny—pa.tsorv—8II—hf—tuai,d—ltdou,dou—tuoc
trc—SII—hf—udn.ocnfsadv—aoipas—or—ipa—thwmdtruav—ti—.salaritionr—or—ipa—utipaiasoxtionr—dtwnstins,—ns—or
ipa—sayassorf—pnl.oitdg

%a— a1tdmtiac— tdd— .tioaril— 0pn— 0asa— cotfrnlac— 0oip— 9RzAC— trc— isatiac— 0oip— .sohts,— 7)C— or— ipa
utipaiasoxtionr—dtwnstins,—ny—nms—pnl.oitd—ysnh—Btrmts,—	IIS—in—9a.iahwas—	II:g—9RzAC—0tl—cotfrnlac
or—.tioaril—0oip—l,h.inhl—lmffaliorf—tumia—h,nutscotd—olupahot—dtliorf—hnsa—iptr—4I—hormialv—0oip—ipa
nrlai—ny—l,h.inhl—dall—iptr—b	—pnmsl—.sa1onmld,v—trc—0oip—9RMlafhari—ada1tionr—ny—hnsa—iptr—gb—hV—or
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i0n—ns—hnsa—datcl—nr—ipa—z)Dg—7tioaril—orimwtiac—.sons—in—.sohts,—7)C—tyias—utscon.mdhnrts,—salmluoitionr
0asa—aFudmcacv—wautmla—dtuitia—da1adl—pt1a—waar—lpn0r—in—wa—unrlocastwd,—ada1tiac—or—salmluoitiac
.tioaril—bPv—bSg—Rpa—orlioimionrtd—sa1oa0—wntsc—aFah.iac—ipa—limc,—ysnh—ynshtd—sa1oa0g

Methods of measurement
Rn—hatlmsa—dtuitia—da1adl—tr—tsiasotd—wdnnc—lth.da—0tl—it-ar—cosauid,—tyias—yahnstd—lpatip—orlasionr—mlorf
t—ladyMyoddorf—bgP—hd—7C)q6I—tsiasotd—lth.das—unritororf—SI—CN—ny—doipomh—pa.tsor—3Gtconhaiasv—)n.arptfarv
Harhts-(g— Jtuitia—0tl—hatlmsac—0oipor— ipsaa— in— ynms—hormial— nr— tr—5EJ—6IIW:II— lasoal— trtd,las
3Gtconhaias(—0oip—t—dn0as—caiauionr—dohoi—ny—gb—hhndWJg—Cr—t—0pnda—wdnnc—lth.dav—ipa—5EJ—trtd,las—unr1asil
dtuitia—in—.,sm1tia—trc—p,csnfar—.asnF,cag—Rpa—p,csnfar—.asnF,ca—ol—ipar—sacmuac—nr—t—.dtiormh—trncav
orcmuorf—t—umssari—.sn.nsionrtd—in—ipa—dtuitia—da1ad—or—ipa—lth.dag—Rpol—haipnc—ptl—waar—lpn0r—in—wa—ytli
trc— tuumstiav—0oip— salmdil— unh.tstwda— in— ipnla— ysnh— uaristd— dtwnstins,— trtd,lasl— b6v— b:g— Hmsorf— ipa
.snuacmsav—ipa—n.astins—0tl—rni—orynshac—ny—ipa—salmdi—ny—ipa—dtuitia—hatlmsaharig

7tioari—uptstuiasolioul—trc—caitodl—twnmi—ipa—.snuacmsa—trc—dnutionr—ny—ipa—orytsuionr—0asa—it-ar—ysnh
hacoutd—uptsil—trc—ipa—ctitwtla—ny—ipa—utipaiasoxtionr—dtwnstins,g—Ednnc—.sallmsa—0tl—hatlmsac—or—ipa
tluarcorf—tnsitg—–,.niarlonr—0tl—cayorac—tl—t—l,lindou—wdnnc—.sallmsa—ny—≤8I—hh–f—b8g—Rpa—.sohts,
arc—.nori—0tl—catip—ysnh—tdd—utmlal—ti—4I—ct,lg—9RMlafhari—ada1tionr—salndmionr—0tl—caiashorac—w,
unh.tsorf—ipa—b	Mdatc—adauisnutsconfsth—3z)D(—nwitorac—cosauid,—.sons—in—7)C—in—tr—z)D—htca—4I—in—SI
hormial—tyias—7)Cg—Rpa—.asuaritfal—ny—salndmionr—ny—ipa—9RMlafhari—ada1tionr—0asa—udtlloyoac—orin—ipsaa
utiafnsoalT—>6I;v—4I—in—6I;—trc—O4I;g—AED—tyias—7)C—0tl—tllallac—tl—.sa1onmld,—calusowac—	Iv—tl
0add—tl—ipa—htFohmh—da1adl—ny—usatiora—-ortla—3)<(—	b trc—isn.nrora—Rg—5l—do1as—c,lymruionr—utr—datc—in
oh.tosac—dtuitia—udatstruav—tdd—.tioaril—0asa—lusaarac—yns—dtwnstins,—lofrl—ny—do1as—c,lymruionrg—%a—tdln

Table 1 Etladora—uptstuiasolioulv—w,—iasioda—ny—dtuitia—da1adg
Lac ≤1.1 mmol/L

n=140
Lac 1.2–1.7 mmol/L

n=398
Lac ≥1.8 mmol/L

n=368
P

Darcas—3htda( 64g8 6kgk 6	gI g64:
5fa S4±b4 S4±b4 Sk±b	 gbSI
EAC 	S±k 	6±b4 	:±P gb44
–,.niarlonr kg6 kgI bkg4 OgIIb*
–atsi—stia 66±bS 6:±b8 :b±	b gII6*
5riasons—orytsuionr kIg8 4SgI kIg8 g	64
Roha—or—hormial—ysnh—l,h.inh—nrlai b6S—3b	:L	86( bSI—3bbIL4IP( b64—3b	4L	6	( g	b6
in—dtuitia—hatlmsahari
RCACMydn0—I—in—b PSg6 6bg4 S8gP OgIIb*
7saMorytsui—trfort P4g: k:gk kSg6 gb4k
Gol-—ytuinslT
–,.asiarlonr 4bg6 4:g	 kbg4 gI	k
Hotwaial 6gk :g8 b8gI OgIIb*
–,.asupndaliasndahot 4	gP 46gI 4bgP g4	b
9hn-orf PSgP k6gk kIg	 OgIIb*
Uthod,—polins, k	g8 kPg	 kSgS gSI6
7sa1onml—h,nutscotd—orytsuionr 8g6 bbg	 b	gI gP:P
7sa1onml—7)C :gS 6g	 8gI gSP4
7sa1onml—)5ED 	gP 	gk 4g	 g6:8

5chollonr—–ahnfdnwor—hhndWJ :gI±bgb :g	±bgb :g	±bg	 g	b6
)satiorora—
hndWJ 66—3SSL8b( :I—3S:L84( :4—36IL88( gII	

*—Crca.arcari—unssadtial—in—tchollonr—dtuitia—tyias—safsallonr—trtd,lolg
jmhwasl—tl—;v—hatr—±—9H—ns—hacotr—3Q	P—in—Q6P(g
)5ED—unsnrts,—tsias,—w,.tll—fstyiorfK—7)Cv—.asumitranml—unsnrts,—orias1arionrK—RCACv—ipsnhwnd,lol— or—h,nutscotd
orytsuionrg
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3l.auoyoutdd,—dnn-ac—ti—haiynshor—mla—or—cotwaiou—.tioaril—tl—oi—ol—-rn0r—ipti—haiynshor—utr—datc—in—ada1tiac
dtuitia—da1adlg—)nsnrts,—wdnnc—ydn0—waynsa—trc—tyias—.sohts,—7)C—0tl—udtlloyoac—mlorf—ipa—RCACMydn0—fstcalg
Cr—ipa—caluso.ionr—ny—ipa—salmdilv—AED—trc—RCACMydn0—0asa—coupninhoxac—tl—I—in—b—ns—	—in—4g—Rpa—mla—ny
C5E7—3orist—tnsiou—wtddnnr—.mh.(—0tl—tdln—saunscacg

Statistical analysis
5dd—ctit—0asa—trtd,lac—mlorf—9799—1aslonr—bk—39799v—)poutfnv—CJv—N95(g—Rpa—limc,—.n.mdtionr—0tl
co1ocac—orin—iasiodal—wtlac—nr—tchollonr—dtuitia—da1adg—Rn—orcoutia—1tsotionrv—0a—mlac—hatrl—±—9H—yns
rnshtd—colisowmionrl—ns—hacotrl—0oip—orias>mtsioda—strfal—3Q	P—in—Q6P(—yns—l-a0ac—colisowmionrlg—%pasa
t..sn.sotiav—5jqV5v—<sml-tdM%tddol—–v—)poMl>mtsa—ialil—trc—nscortd—safsallonr—ialil—0asa—mlac—in—ht-a
unh.tsolnrl—thnrf—ipa—ipsaa—fsnm.l—ny—.tioarilg—Rn—utdumdtia—hmdio1tsotia—sadtionrl—ny—dtuitia—trc—nipas
wtladora—uptstuiasolioul—ipti—0asa—t1todtwda—waynsa—ipa—yosli—trfonfsth—in—4IMct,—hnsitdoi,v—0a—mlac—worts,
dnfoliou—safsallonr—trtd,lolg—Jtuitia—0tl—ariasac—orin—ipa—trtd,lol—tl—t—unriormnml—1tsotwda—tyias—dnfrnshtd
istrlynshtionrg—Rpa—1tsotwdal—ny—tfav—l,lindou—wdnnc—.sallmsav—patsi—stiav—triasons—orytsuionrv—cotwaialv
lhn-orf—trc—dtuitia—0asa—ariasac—or—t—lorfda—lia.g—Rn—utdumdtia—coyyasarual—or—<t.dtrMAaoas—ums1al—0a
.asynshac—t—dnfstr-—iali—3AtriadM)nFg(g—5—7M1tdma—ny—≤gIP—0tl—unrlocasac—litiolioutdd,—lofroyoutrig

Results

Baseline clinical characteristics and lactate levels
Usnh—Btrmts,—	IIS—in—9a.iahwas—	II:v—bvk	I—.tioaril—0oip—9RzAC—0asa—isatiac—0oip—7)C—ti—ipa—Nro1asloi,
Aacoutd—)arias—ny—Dsnrorfarg—qy—ipala—.tioaril—64—0asa—orimwtiac—3P;(g—Uns—ipa—64—orimwtiac—.tioarilv
ipa—hacotr—dtuitia—da1ad—0tl—kg	—3bgP—in—6g8(—0oip—t—strfa—ny—g6—in—b:gI—hhndWJv—trc—hnsitdoi,—ti—4I—ct,l
0tl—kI;g

Cr—b4;—ny—9RzAC—.tioarilv—tr—tsiasotd—dtuitia—hatlmsahari—0tl—rni—.asynshac—.sons—in—ipa—.sohts,—7)Cg
Jnfolioutd—satlnrl—tl—iauproutd—htoriartrua—ny—ipa—5EJ—trtd,las—ns—ipa—trtd,las—waorf—or—utdowstionr—hnca
0asa—ipa—utmla—ny—hnli—ny—ipa—hollorf—utlalg—%oip—saftsc—in—wtladora—uptstuiasolioul—trc—4IMct,—hnsitdoi,v
.tioaril—0oip—hollorf—ctit—0asa—lohodts—in—orudmcac—.tioarilg—5—initd—ny—bvb6S—.tioaril—0asa—orudmcac—or
ipa—lmwla>mari—trtd,lalg

Table 2 qmiunha—.tsthaiasl—w,—iasioda—ny—dtuitia—da1adg
Lac ≤1.1mmol/L

n=410
Lac 1.2 to 1.7 mmol/L

n=98
Lac ≥1.8 mmol/L

n=68
P

4IMct,—hnsitdoi, 	gI bgP SgP OgIIb
RCACMydn0—	—in—4 8SgP 86g	 84g8 gIPP
A,nutscotd—wdmlp—fstca—	—in—4 :	gI 6Sg: S6g	 OgIIb
9RMlafhari—ada1tionr—salndmionr—tyias—7)C
>6I; Skgk P8gI PkgP gb	I
4I—in—6I; 	4gP 	kg	 	:g	
O4I; b	gb bSg: b6g4

)<—initd—3.at-v—mroilWJ( 6:8—3	48L6:6( bvb6P—3Pk	L	v	48( bv	8S—3k::L	v:Ib( OgIIb
Rsn.nrora—R—3.at-v—
fWJ( 	gb4—3gPkLPg8I( 4gS4—3bgkPL6gbb( 4g:8—3bgkbL:gI	( OgIIb
jmhwasl—tl—;v—hatr—±—9H—ns—hacotr—3Q	P—in—Q6P(g
)<v—usatiora—-ortlaK—7)Cv—.asumitranml—unsnrts,—orias1arionrK RCACv—ipsnhwnd,lol—or—h,nutscotd—orytsuionrg
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Jtuitia—da1adl—0asa—.nloio1ad,—l-a0acv—0oip—t—hatr—da1ad—ny—bgSP±bgIb—hhndWJ—trc—t—hacotr—da1ad—ny—bgk
3bgI—in—	gI(v—strfa—gP—in—bIg8g—qy—ipa—bvb6S—orudmcac—.tioarilv—hnli—0asa—htda—36	;(—trc—ipa—hatr—tfa
0tl—Sk±b4g—5riasons—orytsuionr—0tl—.salari—or—48;—ny—.tioarilg—Aatr—l,lindou—wdnnc—.sallmsa—0tl—b	6±	6
hh–fv—0oip—S;—ny—.tioaril—.salariorf—0oip—p,.niarlonrg—Rpa—hatr—patsi—stia—0tl—6:±b8—watil—.as
hormiag—RCACMydn0—waynsa—7)C—0tl—stiac—tl—IWb—or—SS;—ny—.tioarilg—5rfort—0tl—.salari—or—ipa—ct,l—in
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Impact of glucocorticoids on glucose
and lactate levels after cardiac surgery
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