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[Abstract] Objective To explore whether albumin corrected anion gap (ACAG) is associated with long—term
mortality of sepsis patients. Methods Adult patients with a diagnosis of sepsis within the first 24 hours (from December
2013 to December 2014) admitted to the intensive care unit (ICU) were included via the Sepsis database of West China
Hospital Sichuan University. To record their long—term survival, patients were followed up by telephone interview one
year after enrollment. ACAG was calculated according to the anion gap (AG) level within the first 24 hours admitted
to ICU, and patients were divided into normal ACAG group (ACAG 12-20 mmol/L) and high ACAG group (ACAG >
20 mmol/L), and clinical characteristics and 1-year mortality were compared between groups. Patients were also
divided into survivors and non—survivors according to the 1-year survival outcome, and multivariate logistic regression
analysis was conducted to find independent risk factors for long—term mortality of sepsis patients. Results A total
of 296 sepsis patients were enrolled in the study, with 191 (64.5%) in the high ACAG group and 105 (35.5%) in
the normal ACAG group. There were no significant differences in age, gender, acute physiology and chronic health
evaluation Il (APACHE II), sequential organ failure assessment (SOFA), Charlson cormobidity index (CCI) and other
background variables between groups. Compared with the normal ACAG group, patients who suffered from multiple
organ dysfunction syndrome (MODS) in the high ACAG group were more prone to develop renal and gastrointestinal
injury (43.5% vs. 25.7%, 52.9% vs. 33.3%, respectively), had significantly higher serum creatinine [SCr (umol/L): 89.0
(61.0, 148.0) vs. 67.1 (48.0, 86.0)], greater need for continuous renal replacement therapy (CRRT, 16.8% vs. 6.7%), and
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significantly shorter length of ICU stay and hospital stay [days: 11 (5, 22) vs. 16 (18, 31), 21 (14, 39) vs. 28 (20, 47)],
with statistically significant differences (all P < 0.05). It was shown by Kaplan-Meier survival analysis that

l—year cumulative survival for the high ACAG group was significantly lower than that of the normal ACAG group
(55.0% vs. 67.7%, P = 0.046). It was shown by multivariate logistic regression that ACAG [odds ratio (OR) = 1.201,
95% confidence interval (95%CI) = 1.115-1.293, P = 0.000], APACHE 1l (OR = 1.053, 95%CI = 1.011-1.098,
P = 0.014), the incidence of septic shock (OR = 2.203, 95%CI = 1.245-3.898, P = 0.007), fungus infection
(OR = 3.107, 95%CI = 1.702-5.674, P = 0.000), acute renal failure (OR = 2.729, 95%CI = 1.134-6.567, P = 0.025)
and complicated with malignancy (OR = 2.929, 95%CI = 1.395-6.148, P = 0.005) were independent risk factors

contributing to increased 1—year mortality among sepsis patients.
for 1—year mortality of sepsis patients.

Conclusion ACAG was an independent risk factor

[Key words] Albumin corrected anion gap; Sepsis; Intensive care unit; Mortality; Risk factor
Fund program: National Science and Technology Infrastructure Program (2012BAI11B05)

B85 7B (AG) & H T2 Wi ol AC g 25 6L, %
AR IR vh B 005 PR S B A — 5 () S W iy
i, 2EhEE IS B R P KRR
HELFEF ISR AG FHE 27 K2 2%
16 FRE A A ERE INSRIG T by (ICU) BF 91 1R AG
(BRI AN FLE B TH s, AG THE 2 8 Be N At
FGE I TART A (A fEE B LS
AR A AE , TR A IUAE 7T DU 36 T+ 19 AG 7K
T BRSO, I AR TR 10 me/L, AR iE
W TR S AR 0% FH 75 3.4 mmol/L, T 42 5% (BE ) ¥ 34 fm
3.7 mmol/L, AG ¥FFA% 2.5 mmol/L ', it (A1
IR AG #EAT RGETHE 1 1Y R AR E R B
B (ACAG), AT HERR F1 & /KX AG I sZ i, w] LA
S G DR O AR R PR A2 L s R mT
5 T FR I R AR T KR T e R H:
e E R ERAE SRR e B 2 2 Hh B SUIGTE
VE M RIRACIHIZE ALY . AW BTEHIHIIA ACAG
AEAS T e 74 (sepsis) B RIS S
1 BRERFE
1.1 WF5EXT 4 il 4BV BE B ICU Sepsis £44i 22,
EPE 2013 4F 12 H E 2014 4 12 A AFICU 24 h
WA IEERIE ) B, BIRF G 2012 [EPR™ e
TR YA YT A B TR 2 Wik
XFFZ WA ICU BB AN A B U2 W ik #E
G R B . HEBRARIE : O Fik<18 % 5 @ ICU
fEBERTIE] <24 h ; @ A ICU 24 h WA T EALTE bR
M5E ;3 @ HBERTESET: 3 & MV 1 ARV .

1.2 BRI G B B s e, 22001
KRV R e A= ) B 2 A0 LA 25 25 o it o (it
5 :2016-102), UGBTI RTT LAURHE [

1.3 J34H : 3B ABE 24 h N AG K3 ACAG
(ACAG=AG+(44—FA8E1) x2.5) 0 3518 ACAG
IR B FEE BB 5 50 M IEH ACAG ZH (ACAG 12 ~
20 mmol/L) 5 ACAG 2 (ACAG >20 mmol/L ),

1.4 SWEAER  BFE M AEIS L A ICU 24 h &
AR S8 A R OUTT 5 R 4 1T (APACHE 1),
T A E B U T 4 (SOFA ). £ /K 75 4 Ik 45 51
(CCD), MREFREZEAY AR R AL, 24 h NSEEE A1k
Febr MG YRS DL, TCU B 1R) 2 & kT
TSR B IR IG YT (CRRT), HLARGE <A, ICU
FEBERTA] | SAEBERTE] L 1 AERGIER

1.5 Siitap i ffi ] SPSS 19.0 #AF 40 W8k 4
€ 11 PRHE FH Kolmogorov—Smirnov 32 #E 17 1E & 1P
K5, Levene PEEAT 7 2557 ARG S . IEAS M
PORIASIEL + FRifEZE (R +s) TR, 4L i8] LR
e K B o KI5 AR IE S 0 A R VR L P A B
(M EOCM(Q,, Q)] Fow, 41 L4 H Mann-
Whitney K25, /32 %ERER B 5 CE 4 L) 2R,
HIA] LA x A EY Fisher B EIHE R (n<40
o/ NS < 1), A7 Ml Kaplan—Meier
%, K H log-rank K545 . 2 K F logistic [543 H7 ik
BEAEAET N E . SRS , K g /K ifE « =0.05.
2 & R

2.1 Al ACAG KL B F IR IR ORI LA (R 1):
AN 296 1l e B AE B, Horh s ACAG 4 191
1 (64.5%), 1E H ACAG 41 105 #1(35.5%). 4 41
] 4 4% . PE 5. APACHE 11 . SOFA | CCI %5 R 2k %%
B2 S TG E L (3 P>0.05), 51EH
ACAG 4 HL#58, 785 ACAG 41 & 1 2 2% B ThRE B g 25
HAE(MODS) i B 25 7 2Bk 8 i 3d , i ILEF
(SCr) K-V B, #25%2 CRRT #H B £, 1CU {1 Beh[a]
R AR e ] B S 4 0 (X P<<0.05).

22 A[A ACAG /KF-F4L A FEDT 1 AE(E05 %
B ) A A 14 RFEUER RN 59.1%
(175/296), 1= ACAG 41 1 471 % W F (KT 1E %
ACAG 4 (55.0% It 66.7%, P=0.046), WKFFEIEHRH
tHICU J5 1 H NS SRR A s, 7~ 8 1~ H
BHR R K



PR TG AR EE S 2017 4F 2 H 45 29 445 2 18] Chin Crit Care Med, February 2017, Vol.29, No.2

%1 B ACAGAEIEFE ACAG AREEEEIGRERILE

* 119 -

5 ACAG 41 1E% ACAG 41 «/x°/

W ACAG 41l 1IEW ACAG 4l t/x*/

by (n=191) (n=105) ¢/Z1H8 P fabs (n=191) (n=105) ¢/Z14 PE
(P, v ts) 5974160 61.1+145 0.715 0.475| MODS [ (%))
MR (5 14, ) 127/64 70/35 0.001 1.000 N IKES 132(69.1) 65(61.9) 1.580 0.247
APACHE II (4}, x+s) 20.0+7.3 20.1462  0.081 0.935 I 142(74.3) 90(85.7) 5.167 0.027
SOFA (43, x+s) 8.1+42 77434  -0971 0.304 PR R 5L 139(72.8) 80(76.2) 0.411 0.581
CCI(M(Q.,Qu)] 3(1,5) 3(1,5) -0.069 0.945 (=gl 83(43.5) 27(25.7) 9.132 0.003
GIE (41 (%) JFE 140(73.3) 82(78.1) 0.831 0.402
IR 43(22.5) 16(15.2)  2.247 0.171 HEIM 167(87.4) 84(80.0) 2.905 0.094
O AR 74(38.7)  34(324) 1.184 0313 it 101(52.9) 35(33.3) 10423 0.001
I IRERZRS 16( 8.4) 10( 95)  0.111 0.831 | 24 h A2
e L s 24(12.6)  20(190) 2250 0.171| (I (f(%)) 66(34.6)  28(267)  1.945 0311
WL RS IR 61(31.9) 35(333)  0.060 0.897 | CRRT (] (%)) 32(16.8) 70 6.7) 6.026 0.019
PP B 15( 7.9) 5(48)  1.028 0.346 | MG (d, M(Q,. Q)]  7(3,15) 8(4,23) -1.534 0.125
COPD 13( 6.8)  23(21.9) 14.458 0.000 | ARF[ (%)) 26(13.6) 9( 8.6) 1.651 0.259
S i 33(17.3) 12(11.4)  1.899 0.236 || L1558 (5] (%)) 17( 8.9) 7( 6.7) 0.454 0.259
BB (9] (%)) THARE i 5 (9% ) ) 37(19.4) 15(14.3) 1.210 0338
G I 12( 6.5) 6( 59)  0.033 1.000 || PaO,/FiO,[ mmHg, 202.3 184.5 1510 0131
G H 91(49.2)  61(60.4) 3.295 0.083 M(Q., Q) (151.6,285.7) (140.2,239.0) )
EH 57(29.8)  46(43.8)  5.825 0.021 || SCr[ umol/L, 89.0 67.1 3995 0,000
e 5(2.6) 6( 57) 1816 0206| M(Q.,Q.)) ( 61.0,148.0) ( 48.0, 86.0) :
RFEAESE (451 (%) ) 1.649 0.438 || TCU {E Bz
JHeBEAE 16( 8.4) 8( 7.6)  0.052 1.000| [d,M(Q.,0,)]) 11€5,22) 16(18,31) -2.649 0.008
JETE MEEAE 57(29.8) 39(37.1)  1.648 0.021 || MfFBERskE]
WedEbEfh o 18(618)  58(s52) 1203 0322 (0, 00)) 21(14,39)  28(20,47) -2264 0.024

1 ACAG B HARIE B T, APACHE 114 SoPEA: #iag 518 PR EHRRMIEr REGE 1T, SOFA SRIF B B B, CCLNE /RS
FEAEFE R, COPD MM PERHSEMEMIGNG , G BMHE 2 BAVERT , G AN H 2 FAMERE , MODS N Z 85 B HBERARFLE G 1E , CRRT b 82k B IR
IBIT . ARF S 2R B T2, PaO,/Fi0, A ATREL, SCr M MILEF, ICU N EE I IEY 7% B 5 1| mmHg=0.133 kPa

®2 KEEBERS 1 EEFASRTARKARILE

. peanyl At i'1x*/ . yearEl T X
fihs (n=175) (n=121) t/Z1H P fihs (n=175) (n=121) t/Z1E P
AEWE (B, v ts) 577+163 63.8+13.3 -3.495 0.001 | 24 h 5 HEZY
YRR 42 1)) 119/56 843 0402  0.534 5 P8 (0% )) 47(26.9) 47(38.8) 4742 0.032
APACHE Il (4%,x+s) 184468  224+6.6  -5018 0.000 || #likiaE< mtE]
SOFA (47, x£s) 7.1+3.7 92+39 4717 0.000 [d,M(Q, Q)] 6(2,13) 10(4,20)  -3277 0.001
CCILM(Q., Q) 2(1,4) 4(2,5) —-4.032  0.000 || CRRT(#1(%)) 11( 6.3) 28(23.1) 17.765  0.000
G IEAE (1] (%)) FCAERG (] (%)) 49(28.0) 54(44.6) 9718 0.004
18 0 7 L 11( 63) 13(10.7) 1.908  0.196 || EALIE M (F (%)) 25(14.3) 27(223) 3184 0.008
THILRGE [ FFIEPS 48(27.4) 48(39.7) 4891  0.032 || ARF( (%)) 10( 5.7) 25(20.7) 6271  0.000
PP T 10( 5.7) 10( 8.3) 0.738  0.481 || ACAG(mmol/L,x+s) 203+3.6  23.6+57 -5563 0.000
COPD 18(10.3) 18(14.9) 1411 0279 || SCr( pmol/L, 72.0 90.0 257 0010
A B 19(10.9)  26(21.5) 6271 0.014 M(Qy, Q)] (52.8,109.0) (57.0,174.0) )
JHeBEARE AL [ 1] (%)) 13.684  0.001 | 1CU fEBEHfa]
W 21(12.0) 3( 25) 2703 0.004 (M0, 00) 12( 6,22) 14( 6,27) -1.196 0.232
7 R BEAE 63(36.0) 33(27.0) 2486 0.130 || JAMERFERTE]
R 91(52.0) 85(70.2) 9.882  0.002 Ld,M(Q,00)) 27(17,48)  21(11,35) -3.330 0.001

1 s APACHE 11y 2ig itk 2ok A By S8 P BRI 4> 2R 55 1T, SOFA NJF BERYE T4y, CC1 AT RFRE ITIEFS S0, CRRT Ky i%sk
PR AEEARIAYTY . COPD i PERH SEMEMB , CRRT S St B R RIAYT , ARF SN 2R 20 , ACAG iR AR IEBAE T FL, SCr il
I, TCU Ay 5 I 369790 by

100

23 FAIRH ST B A IR PORHEEE (£ 2) - e
_ so& TRAE A 1AFREUIA L A7 175 0], 58T 121 431
b 60¥ SEIE AL A BE T UL R E A K, APACHE I
€ wl — acacn PP4h SOFA BF5) ., CCIBURS , IR ILRSE / PR
% | T erancr=0.04s SV g ) LA 5 , TR 5 AR T
N UG T AE L 2P s (ARF), H. 24 h
Rt S e VAL % 2 24 90 (8 P 25 2% 1CU 399 [R] 75 22 CRRT
HE + ACAG 911 I RCIE T Tt OIS 5, ACAG  SCr WIS Fh iy , HUBHE <A TR] 71

1 WERRE A BRI 1 4F Kaplan-Meier 277112k A B TE] B R FE A (1) P<<0.05),



« 120 -

AR fE G A REE S 2017 4F 2 J145 29 545 2 ] Chin Crit Care Med, February 2017, Vol.29, No.2

2.4 FRFRERE VAESET-RIMSL B N2 (R 3) -
R AT R, AR L APACHE 11343 . SOFA 1
Oy A IEMEIE . ICU 24 h R A MTETEIR T
24 h P O A TS 259 L ICU W) 2 CRRT.
ELFRYL | ARF ., SCr. ACAG Z5 [N & 5 1 4E5E T4
K (H P<0.05), 456 IR SRR ZR 3 Hr s 28, %%
APACHE TT1F43. A ICU 24 h 215 & A e detEik
we ., ICU RS THE CRRT, &4 B IEYL | ARF
A IR . ACAG 3% 7 MR EYALHE
logistic [MIHZ A, 25 5 7R, APACHE 11 343
KA MRFEEIR e BRERGY . ARF . & 5w
ACAG IR B | FR IR A IS fE ke A
% (¥ P<0.05).

R3 HREEEFI1ERTCERERNAEER

F0% [F 2 logistic [@])3 447

o AR ZE 0

7N

) B ORI 95%CI P
A 0.027 1.027 1.011 ~ 1.044 0.001

APACHE IIiF4r  0.088 1.092 1.052 ~ 1.133 0.000
SOFA $F43 0.033 1.157 1.084 ~ 1.236 0.000
A b ga 0.810  2.247 1.180 ~ 4.279 0.014
Mgk T 0.779  2.179 1.336 ~ 3.557 0.002
24 h I AE TGP 0.548 1.730 1.054 ~ 2.839 0.030
25
CRRT 1.502  4.489 2.137 ~9.431 0.000
PR 0.729  2.072 1.273 ~3.373 0.075
ARF 1458 4297 1.979 ~ 9.330 0.000
SCr 0.002  1.002 1.001 ~ 1.003 0.049
ACAG 0.171 1.187 1.114 ~ 1.256 0.000
. ZHZE T
fibs B ORfE 95%CI P

APACHE T #F4  0.052 1.053
MeEPEIRTE 0.790  2.203

1.011 ~ 1.098 0.014
1.245 ~3.898 0.007

LA R YL 1.134  3.107 1.702 ~ 5.674 0.000
ARF 1.004 2729 1.134 ~ 6.567 0.025
A by 1.074 2929 1.395 ~ 6.148 0.005
ACAG 0.183 1.201 1.115 ~1.293 0.000

s ACAG R AR IE T B F I, APACHE 11 Jy 2 kA 3%
SRR RS 1T, SOFA NFFAFE E8 4, CRRT
S E NIRRT, ARF S 2 il , SCr M IMUILEF, OR SRfh
B, 95%CI g 95% I X [1H]

3 it i

AR A 7K F- 7T 3 40 A R 43 B (SBE),
MLYERRER A EL . FLIR I AG SRR bRk it . AHXT T
BE . L2 shlik il pH (AL 54845, AG /KF- Al
b A ARG A, 4 R IS B B KA
A B e A AR AT 100 1T AR 52 P 1 2 BB 1Y) 52
M, AHHE AG, ACAG &LIE T FA RS2, GE Ty
VG M 2 I P 2 ST B T, ke LR ML £
W R AT TR A 2R
BLIYZRAY , eBERE U HE ™ B I BEhE S e AR 5
SR 5y LA SR T Sl Qi

ARHFTE BN, 64.5% MR TAE B E VI ACAG
TR, B ACAG A5 1EH ACAG 4L F4K
SE—&4 {H1 ACAG 4H SCr. CRRT H.fi K2 ARF %/
R R FERETIER ACAG 4. X2 K B i 2 HE
FRASE , ARF B AG AKFETE, 55 /IVEHERRRE
WA HCO,” T RE TS A 210 AG 3 hn
ARF B P8 MR E 2 — " A BFoE SR,
B JESR (CKD) J 3 1M AG . ACAG /K55 /hik
PELRA, I Hom AG 5 ACAG 7K -3 9 5
R ETFE Y KU AG. ACAG AT IR B Th
BEM A B I S A S . ACAG THETE—
SEFREE b T R AR A 4%, B ACAG X 3E
TR, 5 5 Dhae b A — et A,
A ICU B 01 iR AG 5 ABERT AG (ACAG B IR
1EAG) M2 (AAG) Bm, 3 30, 90, 365 d i
FEA T, AR, B ACAG 4 1 4F BRUE
TERLFIER ACAG 41, HZHE logistic B33
R, ACAG X hNze KAZE T JXUBS: () ST fa B R 3%

ARHFIE B, FREEAE B R S8 R fE I P 2
WAL FE APACHE 11 %45 | R 2E PR o2 . EL TR B Y |
ARF K A& I e s . APACHE 1T 9E4y ) 2 T
& T R DR DA A RE T i 2 i F8
28 d AL TR HE FIN A T R B PR TR
Bt BREEMEAR ST 5 B T O ARG, B
%% A= MODS, Tl 4 i B B E T XU ", Nesseler
SECOURGE TRV R ST R 6 S ARIER I 45%,
AR, fa B E S BB (AKL) & A 355 i Tt
L R A AT ik 47% Y Harris 252 %) ICU 8
Hor B, SR AKL B ML, AKT 551 Bk
FEH I 1 FRACR I 5. MEBREIE A I AKT 3
BT R ik 44% , B T AKLEH (219%)7
ARF J& AKI k™ 55 i B B, HLiUs A B 22 A o
E R TAETE RS APACHE 113145 KBl
TEPUR 259 | 7 SRR R fE R AT
PEMRIRAS , 225 KR BB R > SR B
M AR 2 PR B A ST S I R Herp i D
f1 R A R M (R B, A O R R R 10 R
HIRIER IR 60% , 1E MK R Ge i B P 2 5
K 90% . FURIERYL B E IS E 2% AT BBk
BT, R R R AR Be it el | B 28, A B
i FE AL 3 s T AL TCU BT R
H TS T BE P R 4 B RS A LT
] ok TR A A B AV BE T R 55, g ST R
B IR PG T R L B R R T g



PR TG AR EE S 2017 4F 2 H 45 29 445 2 18] Chin Crit Care Med, February 2017, Vol.29, No.2 ° 121 -
AHFIE I R BRI « 15, A ST M B aESY [13] EWIR, 220, VP, 55 . JREEIETESE FAE 5 1 B D) fg

HABE N =408 s BEITHL , A B B E AT A
il 2 PR BE R A2 TR, PRI A6 AT % TR Rl
W2 i s o S 2k, o i = 2 0 i AR
FR, KR oy A A e sl OHAt R 2 ELERL A IR Z
JEBEAE £ AR © Gk A P 0 ] a3 JE K

H,

— RIS W A TR AE ) S BN S A IR REAE

A RHERR IS Bkt . foa , AR
AERA R, BT KA — LR TS

25 b AR BN, ACAG AIE M MeEEaE s it

,ﬁﬁ%tﬁwfﬁlﬂ%ﬂjfﬁ?ﬂ“ P, Xl PR B A — RE 45

,,Jmﬁ‘{ﬂ' I%‘ﬂ@% APACHE T4 . B

i%ﬁ NS n_;\ ARF U&AB{FID\ rﬁSﬂEFFﬁ
S 3k
(U] 3k ph R A TR LBT B8 7 (] B A5 38 38 (0l B 1) 2 M 0 ) i

[2]

[3]

[5]

[6]

(8]

[10]
[11]

[12]

PRECSL ()] A S HLR L 2001,
10.3969/j.issn.1005-2224.2001.07.006.
Zhang Z1.. The synchronous monitoring of anion gap and osmolal
gaps in critically illed children [J]. Chin J Pract Pediatr, 2001, 16 (7):
398-400. DOI: 10.3969/j.issn.1005-2224.2001.07.006.
Dominguez—Cherit G, Namendys—Silva SA. Changes in the anion
gap: a novel marker of outcome in critically ill patients. Back
to the basis [J]. Crit Care Med, 2013, 41 (1): 336-337. DOL:
10.1097/CCM.0h013e318270e799.

Reddy P, Mooradian AD. Clinical utility of anion gap in deciphering
acid-base disorders [J]. Int J Clin Pract, 2009, 63 (10): 1516-1525.
DOI: 10.1111/5.1742—-1241.2009.02000.x.

Nanji AA, Campbell DJ, Pudek MR. Decreased anion gap
associated with hypoalbuminemia and polyclonal gammopathy [J].
JAMA, 1981, 246 (8): 859-860. DOI: 10.1001/jama.246.8.859.

Lee SH, Park S, Lee JW, et al. The anion gap is a predictive
clinical marker for death in patients with acute pesticide
intoxication [J]. J Korean Med Seci, 2016, 31 (7): 1150-1159. DOI:
10.3346/jkms.2016.31.7.1150.

Hatherill M, Waggie Z, Purves L, et al. Correction of the anion
gap for albumin in order to detect occult tissue anions in shock [J].
Arch Dis Child, 2002, 87 (6): 526-529. DOL: 10.1136/adc.87.6.526.
Lipnick MS, Braun AB, Cheung JT, et al. The difference hetween
critical care initiation anion gap and prehospital admission anion
gap is predictive of mortality in critical illness [J]. Crit Care Med,
2013, 41 (1): 49-59. DOL: 10.1097/CCM.0b013e31826764cd.

fuf fg 5L RN | sREON | A MM\(%ZJI_QT@XTFEE% REAE
& %‘ﬂuaruﬁﬁﬁi&W&UJ%?ﬂﬁﬂ’J HITETERESE (0], e fG
W afEEs: , 2015, 27 (2): 127-132. DOI: 10.3760/oma jissn.
2095-4352.2015.02.010.

He JZ, Tan ZP, Zhang MZ, et al. Effect of Xuebijing injection on
hemodynamics and endothelial function in patients with severe
sepsis : a prospective study [J]. Chin Crit Care Med, 2015, 27 (2):
127-132. DOI: 10.3760/cma.j.issn.2095-4352.2015.02.010.
Dellinger RP, Levy MM, Rhodes A, et al. Surviving sepsis
campaign: international guidelines for management of severe sepsis
and septic shock: 2012 [J]. Crit Care Med, 2013, 41 (2): 580-637.
DOI: 10.1097/CCM.0b013e31827e83af.

Figge J, Jabor A, Kazda A, et al. Anion gap and hypoalbuminemia [J].
Crit Care Med, 1998, 26 (11): 1807-1810.

Chawla LS, Shih S, Davison D, et al. Anion gap, anion gap corrected
for albumin, base deficit and unmeasured anions in critically ill
patients: implications on the assessment of metabolic acidosis and
the diagnosis of hyperlactatemia [J]. BMC Emerg Med, 2008, 8: 18.
DOI: 10.1186/1471-227X-8-18.

ke, SR . B A 2 D RE R SR R A I PR
NEHBESHT (7] EFE X BT (2Ll , 2012, 14 (17): 81.
DOLI: 10.3969/}.issn.1007-614x.2012.17.072.

Li WF, Zhang TZ. Clinical utility of anion gap in patients with acute
renal failure [J]. Chin Community Doct, 2012, 14 (17): 81. DOI:
10.3969/j.issn.1007-614x.2012.17.072.

16 (7): 398-400. DOL:

[17

[

[18

[

[19]

[22]

[25]

BHPRNRYTAE (1] T E TP RS AR L 2006, l% ( )
179-181. DOI: 10.3969/j.issn.1008-9691.2006.03.015.

Wang MG, Li CS, Xu L, et al. Curative effect of Niaoduqing
on patients with critical illness combined with renal failure [J].
Chin J TCM WM Crit Care, 2006, 13 (3): 179-181. DOI: 10.3969/
J-issn.1008-9691.2006.03.015.

Abramowitz MK, Hostetter TH, Melamed ML. The serum anion gap
is altered in early kidney disease and associates with mortality [J].
Kidney Int, 2012, 82 (6): 701-709. DOI: 10.1038/ki.2012.196.

Lee SW, Kim S, Na KY, et al. Serum anion gap predicts
all-cause mortality in patients with advanced chronic kidney
disease: a retrospective analysis of a randomized controlled study [J].
PLoS One, 2016, 11 (6): e0156381. DOI: 10.1371/journal.pone.
0156381.

WSO, BEE, WL, 55 . RERAE USSR D] 38 20 M S T
MAEPAL (7], Ho PP BE2E 4 2 Rk L 2015, 22 (2): 118-123.
DOI: 10.3969/j.issn.1008-9691.2015.02.003.

Zeng WM, Mao P, Huang YB, et al. Analyses of factors affecting
prognosis of patients with sepsis and evaluation of their predicting
values [J]. Chin ] TCM WM Crit Care, 2015, 22 (2): 118-123. DOI:
10.3969/j.issn.1008-9691.2015.02.003.

Ridley S, Jackson R, Findlay J, et al. Long term survival after
intensive care [J]. BMJ, 1990, 301 (6761): 1127-1130. DOI:
10.1136/bmj.301.6761.1127.

Roche VM, Kramer A, Hester E, et al. Long—term functional outcome
after intensive care [J]. J] Am Geriatr Soc, 1999, 47 (1): 18-24.
DOIL: 10.1111/j.1532-5415.1999.th01896.x.

WA, s ) E R VA T R I R AR T R T
5 [ thAefe mR AL ES . 2015, 27 (11): 899-905. DOI:
10.3760/cma.j.issn.2095-4352.2015.11.007.

Chang L, Dong Y. Improvement effect of early goal—directed therapy
on the prognosis in patients with septic shock [J]. Chin Crit Care
Med, 2015, 27 (11): 899-905. DOI: 10.3760/cma.j.issn.2095-4352.
2015.11.007.

Nesseler N, Defontaine A, Launey Y, et al. Long—term mortality and
quality of life after septic shock: a follow—up observational study [J].
Intensive Care Med, 2013, 39 (5): 881-888. DOI: 10.1007/s00134—
013-2815-1.

250 . AT W P 0 S B AL 0], R R P R A S 2
ik, 2014, 21 (3): 238-240. DOL: 10.3969/).issn.1008-9691.
2014.03.023.

Li JR. Acute renal failure in intensive care unit [J]. Chin J TCM
WM Crit Care, 2014, 21 (3): 238-240. DOI: 10.3969/}.issn.1008—
9691.2014.03.023.

Harris DG, McCrone MP, Koo G, et al. Epidemiology and outcomes
of acute kidney injury in critically ill surgical patients [J]. J Crit
Care, 2015, 30 (1): 102-106. DOI: 10.1016/j.jerc.2014.07.028.
Mehta RL, Bouchard J, Soroko SB, et al. Sepsis as a cause and
consequence of acute kidney injury: program to improve care in
acute renal disease [J]. Intensive Care Med, 2011, 37 (2): 241-248.
DOI 10 1007/s00134-010-2089-9.

ARV ATGRE XS | TR M B AR R AR G
@E@f&mi&l?ﬁﬁﬁ [J]. " E4RHEE | 2012, 15 (9): 978-979,
982. DOI: 10.3969/}.issn.1007-9572.2012.09.010.

Gao ZL, Yu XQ, Liu B. Risk factors of central vein catheter related
fungal infection in elderly patients in intensive care units [J]. Chin
Gen Pract, 2012, 15 (9): 978-979, 982. DOI: 10.3969/j.issn.1007-

9572.2012.09.010.

ZET KI5 K, AF L TCU A e £ 5 2% B A37 L 11 R AR A 1 10
NI %FFIMLEJFM‘:TS 2011, 3 (1): 27-30. DOIL: 10.3969/
j.issn.1674-7151.2011.01.007.

Li D, Zhang WF, Zheng S, et al. Analysis the condition of fungal
colonization of ICU inpatients [J]. Chin J Lab Pathol, 2011, 3 (1):
27-30. DOI: 10.3969/j.issn.1674-7151.2011.01.007.

Bassetti M, Righi E. Overview of fungal infections—the italian
experience [J]. Semin Respir Crit Care Med, 2015, 36 (5): 796-805.
DOI: 10.1055/s-0035-1562890.

Lichtenstern C, Herold C, Mieth M, et al. Relevance of Candida
and other mycoses for morbidity and mortality in severe sepsis and
septic shock due to peritonitis [J]. Mycoses, 2015, 58 (7): 399-407.
DOI: 10.1111/myc.12331.

Torres VB, Azevedo LC, Silva UV, Sepsis—associated
outcomes in critically ill patients with malignancies [J]. Ann Am

Thorac Soc, 2015, 12 (8): 1185-1192. DOI: 10.1513/AnnalsATS.

201501-0460C.
ek H 39 . 2016-10-17)

et al.



