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ABSTRACT Objective: To explore the risk factors of the prognosis of critically ill patients and analyze the predictive value of related
indexes on the prognosis of patients. Methods: From April 2016 to April 2018, a retrospective analysis was made of 5585 cases critically
ill patients in ICU treated by the Sixth People's Hospital Affiliated to Shanghai Jiaotong University. General datas, initial lactate level,
24 h lactate level, 24 h lactate clearance rate, APACHE II score and other datas of patients were collected. Multivariate logistic regression
was used to analyze the influencing factors in the prognosis of critically ill patients. ROC curve was used to evaluate the value of multiple
indexes in predict the prognosis of patients. Results: A total of 1465 critically ill patients were included. Multivariate logistic regression
analysis showed that long average stay in ICU, high APACHE II score, initial lactate level greater than 4 mmol/L, low 24 h lactate clear-
ance rate, postoperative renal dysfunction were risk factors for death of critically ill patients during hospitalization (P<0.05). The ROC
area under curve (ROC-AUC) of assessed and predicted the death rate of critically ill patients during hospitalization by combining 24 h
lactate clearance rate, APACHE II score and initial lactate level was 0.900, which higher than single tested. Conclusions: The time of stay
in ICU, APACHE 1I score, initial lactate level, 24 h lactate clearance rate, postoperative renal function were influencing factors of criti-
cally ill patients death during hospitalization. Combining use of initial lactate level, 24 h lactate clearance rate and APACHE II score can
predict the short-term prognosis of critically ill patients better.
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Table 1 Comparison of general datas of patients with different trends of lactate changes

General datas Group A(n=387)  Group B(n=716)  Group C(n=152)  Group D(n=210) /U P
Age(years) 66.0(53.0,75.0) 59.0(43.0,72.0)* 65.0(55.3,74.0)* 63.0(48.8,70.0 ) 10.293 <0.001
Gender 3.872 0.024
Male 188(48.6%) 418(58.4%) 86(56.6%) 125(59.5%)
Female 199(51.4%) 298(41.6%) 66(43.4%) 85(40.5%)
APACHE 1I score
11.0(11.0,14.0) 12.0(10.0,14.0) 13.0(11.0,16.0)** 13.0(11.0, 16.0)** 8.173 <0.001
(scores)
The average time of ‘
1.0(1.0,3.0) 1.0(1.0,3.0) 2.0(1.0,6.0)** 2.0(1.07.0)** 5.762 <0.001
stay in ICU(d)
The average time of ‘
o 14.0(9.0,22.0) 14.0(9.0,21.0) 18.0(11.0,29.0)**  18.0(10.0,28.0 )** 6.273 <0.001
hospitalization(d )
Mechanical
o 2.653 0.059
ventilation
Yes 338(87.3%) 528(73.7%) 127(83.6%) 180(85.7%)
No 49(12.7%) 188(26.3%) 25(16.4%) 30(14.3%)
The hospital ending 11.082 <0.001
Survival 379(97.9%) 697(97.3%) 116(76.3%) 186(88.6%)
Death 8(2.1%) 19(2.7%) 36(23.7%) 24(11.4%)
Initial lactate level
1.4(1.0,1.7) 2.7(2.4,3.7) 2.8(2.4,3.8) 4.1(3.2,5.8) 8.902 <0.001
(mmol/L)
24 h lactate level
2.5(2.3,3.3) 1.2(0.9,1.6) 4.0(3.2,5.8) 2.6(2.4,3.2) 7.152 <0.001
(mmol/L)
24 h lactate
-0.9(-1.3,-0.1) 0.6(0.5,0.7) -0.3(-0.7,-0.2) 0.3(0.1,0.5)* 5.291 <0.001
clearance rate( %)
Preoperative liver
. 4371 0.010
function
Normal 372(96.1%) 681(95.1%) 140(92.1%) 190(90.5%)
Abnormal 15(3.9%) 35(4.9%) 12(7.9% )** 20(9.5% )**
Preoperative renal
7.783 <0.001
function
Normal 365(94.3%) 663(93.0%) 128(84.2%) 176(83.8%)
Abnormal 22(5.7%) 53(7.0%) 24(15.6% )** 34(16.2% )**
Postoperative liver
8.035 <0.001
function
Normal 360(93.0%) 649(91.0%) 128(84.2%) 178(84.8%)
Abnormal 27(7.0%) 67(9.0%) 24(15.8% )** 32(15.2% )**
Postoperative renal
9.105 <0.001
function
Normal 364(94.0%) 685(96.0%) 122(80.3%) 173(82.4%)
Abnormal 23(6.0%) 31(4.0%) 30(19.7% )** 37(17.6% )**

Note: compared with group A, “P<0.05; compared with group B, *P<0.05.
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Table 2 Comparison of general datas between the survival group and the death group
General datas Survival group(n=1378)  Death group(n=87) x/u P
Age(years) 62.0(47.0,72.0) 72.0(57.0,83.0) 9.113 <0.001
Gender 7.718 0.005
Male 756(54.9% ) 61(70.1%)
Female 622(45.1%) 26(29.9%)
APACHE I score( scores ) 13.0(11.0,14.0) 18.0(15.0,22.0) 6.293 <0.001
The average time of stay in [CU(d) 2.0(1.0,4.0) 6.0(3.0,14.0) 11.287 <0.001
The average time of hospitalization(d) 13.0(10.0, 23.0) 16.0(7.0,29.0) 4216 0.005
Ending place 45.341 <0.001
General ward 1324(96.1%) 29(33.3%)
ICU 54(3.9%) 58(66.7% )
Initial lactate level( mmol/L) 2.5(2.0,3.5) 4.6(2.5,6.4) 14.281 <0.001
24 h lactate level( mmol/L) 2.1(1.2,2.6) 4.8(2.3,9.5) 16.293 <0.001
24h lactate clearance rate( % ) 0.36(-0.5,0.6) -0.14(-1.2,0.4) 25.342 0.002
Preoperative liver function 23.733 <0.001
Normal 1311(95.0%) 72(83.0%)
Abnormal 67(5.0%) 15(17.0%)
Preoperative renal function 111.201 <0.001
Normal 1282(93.0%) 52(60.0%)
Abnormal 96(7.0%) 35(40.0%)
Postoperative liver function 30.285 <0.001
Normal 1252(91.0%) 63(72.0%)
Abnormal 126(9.0%) 24(28.0%)
Postoperative renal function 30.607 <0.001
Normal 1302(94.0%) 42(48.0%)
Abnormal 76(6.0%) 45(52.0%)
R3 REFEBEXTHEBERNZERE logistic BT
Table 3 Multivariate logistic regression analysis of risk factors for death in critically ill patients
Influencing factors B SE Wald »* OR(95%CI) P
Long average stay in ICU 0.671 0.383 4.862 1.610(1.234~1.809) 0.008
High APACHE II score 0.468 0.275 3.872 1.293(1.102~1.497) 0.000
Initial lactate level > 4 mmol/L 0.572 0.286 3.127 1.241(1.009~1.487) 0.003
Low 24 h lactate clearance rate 0.399 0.204 2.987 1.412(1.109~1.798) 0.002
Postoperative renal dysfunction 0.313 0.198 3.230 1.309(1.082~1.691) 0.006
HHCT AR AR R, S AR ™ L, I R A K ) B ICU IR YT
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Table 4 The predictive value of 24 h lactate clearance rate, initial lactate level, APACHE II score and their combination in the prognosis of critical patients

Detection index AUC(95%CI) Cut-off value Sensitivity Specificity Youden index
24 h lactate clearance
0.620(0.556~0.685 ) 0.366% 0.493 0.713 0.206
rate
Initial lactate level 0.734(0.671~0.797) 3.8mmol/L 0.798 0.620 0.419
APACHE II score 0.838(0.791~0.884) 14.5 scores 0.810 0.759 0.569
Initial lactate
level+APACHE II 0.854(0.810~0.898)  Respective thresholds 0.836 0.763 0.626
score
24 h lactate clearance
0.849(0.808~0.890) Respective thresholds 0.801 0.796 0.597
rate+APACHE II score
Combination of the
0.900(0.865~0.934) Respective thresholds 0.843 0.824 0.667
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Fig.1 ROC curve of prognosis prediction of critical patients by various indexes and their combined detection

Notes: A: ROC curve of predicted prognosis of critically ill patients by 24 h lactate clearance rate; B: ROC curve of predicted prognosis of critically ill

patients by initial lactate level and APACHE 1I score.

OB R R AR AR FEAR T T AT I DL TS
T R 28 S I S o I AR, i T R SR A SR T R, 4R
ifi, %t T BB, WA FLER K F L APACHE Il I-43-H1 24 h
FLERTEBR XS FUS (B AN WA T 402 . R, A1 4#r
T WL KF- APACHE 11343 .24 h ZLERWEBRFFIIET-
ZIRIF R FR o S5 RFRI, 24 h ZLERVE BRI A = , SR An
FERMEEAR . AEFLROKT- 58 SRR B PR LR K-
APACHE 11343 By {E 5 T 24 h FLERTHER R, APACHE II
PE43 1 TIE & F 00 bR LR K ¥ o — 00 i M 3 50 AR A
APACHE II PE43 U A iE AR 3 PR B U T30, FR4% OIS
T-R 5 BHEWNEPRFET R T HL e, &3 APACHEI #7435t &
AR R E TG BA RO ERcRe, IF HALT-RHE A-
PACHE I ¥4 i3 hn i hn , N5 € T APACHE 11 43 %}
& FRE B TS A BAMERY, ARG I es LR, Bk
APACHE II 43 ) AUC T M (55 5 , (0 - AgUske e R S
JEARTEA . 2T R W, MR LR K- LAPACHE 11743
1 24 /N FLIR T [ 2R = IR ARIDE A (5 FH A O (0 i, EL
TR ARSI EE . TR IR FLAR /KT 24 /N LR T B
M APACHE 11343 1] LU 4 Hb 5000 1 FRE AR B I B S o

25 L WA FLIR KT FLRR T BR A1 APACHEIL PF 43 A
Y AT LS Gt T A5 FAE R R A U o ASBFSEATIAF A —
TERRBRYE . 658, AHTFE R BIECR AT R, A AR By
AT B BN FUROKF- 570 B B3, IF7E ICU i
i 24 /NmE, R, AR OCHE AR SINAL] RE 0 T HAR R
L, MRS R AT . FU AT T 1 e E 8 L Be )
] FE T, AR B e J 4% )R A T B V7 , PR ik T vk 1k A 7
HAEG T o WM, AP A TEDFFE h A s E T 5 =, A
WFFE g BB RS 1086, i oy FIAR R 2 PR 3 A

£ % 3T ik ( References)
Gk, P, A B AR EARF R LB R 49 qSOFA 35
St Bl R A% 2 R B H TS W9 AT B A

£ Eq«éz}k &,2018, (1): 25-28
[2] Gajic O, Ahmad SR, Wilson ME, et al. Outcomes of critical illness:

what is meaningful?[J]. Curr Opin Crit Care, 2018, 24(5): 394-400
[3] Rosenthal MD, Kamel AY, Rosenthal CM, et al. Chronic Critical Ill-

ness: Application of What We Know[J]. Nutr Clin Pract, 2018, 33(1):

39-45
[4] Klein LR, Cole JB, Driver BE, et al. Unsuspected Critical Illness

Among Emergency Department Patients Presenting for Acute Alcohol

[1] %% > IE
13

%
R



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.14 JUL.2020

- 2685 -

Intoxication[J]. Ann Emerg Med, 2018, 71(3): 279-288

[5] & %M, i, i%%ifzzlc F. SRR G LA AR B E T SLER KR
BB ERAEGEL 1] PEHEKA A EREFEFLE,2012,7
(11): 1004-1006

[6] 475, 31 46:G, B, F.ICU ¥ X AR F 0 Hoa B Ao A
TR 3 R[] IR A M B Sk, 2018, 18(11): 2077-2080

[7] Kluge S, de Heer G, Jarczak D, et al. Laktatazidose - Update 2018[J].
Dtsch Med Wochenschr, 2018, 143(15): 1082-1085

[8] Andersen L.W, Mackenhauer J, Roberts J.C, et al. Etiology and thera-
peutic approach to elevated lactate levels [J]. Mayo Clin Proc, 2013,
88(10): 1127-1140

[9] Zhang Z, Xu X. Lactate clearance is a useful biomarker for the predic-
tion of all-cause mortality in critically ill patients: a systematic review
and meta-analysis[J]. Crit Care Med, 2014, 42(9): 2118-2125

[10] Haas S.A, Lange T, Saugel B, et al. Severe hyperlactatemia, lactate
clearance and mortality in unselected critically ill patients [J]. Inten-
sive Care Med, 2016, 42(2): 202-210

[11] Gu W.J, Zhang Z, Bakker J. Early lactate clearance-guided therapy in
patients with sepsis: a meta-analysis with trial sequential analysis of
randomized controlled trials [J]. Intensive Care Med, 2015, 41(10):
1862-1863

[12] Bakker J, Nijsten M.W.N, Jansen T.C. Clinical use of lactate moni-
toring in critically ill patients[J]. Annals of Intensive Care, 2013, 3(1):
12

[13] Kliegel A, Losert H, Sterz F, et al. Serial lactate determinations for
prediction of outcome after cardiac arrest [J]. Medicine (Baltimore),
2004, 83(5): 274-279

[14] Nichol A, Bailey M, Egi M, et al. Dynamic lactate indices as predic-
tors of outcome in critically ill patients [J]. Crit Care, 2011, 15(5):
R242
] 2R, B4 B EX Z B bR E S E R A TS 1
8RS HTI]Z L E é’%, 2020, 24(5): 938-941

[16] Seheult J, Fitzpatrick G, and Boran G. Lactic acidosis: an update[J].
Clin Chem Lab Med, 2017, 55(3): 322-333

[17] A, A8, RATAR. i Fo Bk B30 Bk . LB P48 6 2 8
TG ML), B £ E 5, 2019, 39(6): 564-567

[18] Khosravani H, Shahpori R, Stelfox H.T, et al. Occurrence and ad-

verse effect on outcome of hyperlactatemia in the critically ill[J]. Crit
Care, 2009, 13(3): R90

[19] Jansen T.C, van Bommel J, Mulder P.G, et al. The prognostic value
of blood lactate levels relative to that of vital signs in the pre-hospital
setting: a pilot study[J]. Crit Care, 2008, 12(6): R160

[20] ESCH, FhE e, 300k, . TSR E 4R 2 SLaR 45 & R
MR A PR S B UGS 09 MA[T].0 &R B 25, 2020, 60(11): 59-61

[21] Jansen T.C, van Bommel J, Schoonderbeek F.J, et al. Early lac-
tate-guided therapy in intensive care unit patients: a multicenter,
open-label, randomized controlled trial [J]. Am J Respir Crit Care
Med, 2010, 182(6): 752-761

[22] Freire Jorge P, Wieringa N, de Felice E, et al. The association of early
combined lactate and glucose levels with subsequent renal and liver
dysfunction and hospital mortality in critically ill patients [J]. Crit
Care, 2017, 21(1): 218

[23] Jones A.E, Shapiro N.I, Trzeciak S, et al. Lactate clearance vs central
venous oxygen saturation as goals of early sepsis therapy: a random-
ized clinical trial[J]. JAMA, 2010, 303(8): 739-746

[24] Vincent J.L, Quintairos E.S.A, Couto L, et al. The value of blood lac-
tate kinetics in critically ill patients: a systematic review[J]. Crit Care,
2016, 20(1): 257

[25] Wang P, Huang H, Zhong J, et al. Qinwen Baidu decoction for sepsis:
A protocol for a systematic review and meta-analysis [J]. Medicine
(Baltimore), 2019, 98(9): e14761

[26] *FZ, semm i, £ B3, & 06 R F R SRR IR AR L B
FUBR I IR A R em ] v B SRR AR AR, 2020, 26(2): 133-136

[27] Z4E, th4e, KR, %. APACHE Il #= SOFA #F 4% R B & B 4k %,
TG #4669 I AR F L[] F B 34587 42, 2019, 23(6): 959-962

[28] Dezman ZDW, Comer AC, Smith GS, et al. Repeat lactate level pre-
dicts mortality better than rate of clearance [J]. Am J Emerg Med,
2018, 36(11): 2005-2009

[29] FRmE 4, KT T, s L. IMRIFMF5 4 B3 46
B B E A0 3 2 &, 2019, 42(5): 579-583, 597

[30] Chhangani N.P, Amandeep M, Choudhary S, et al. Role of acute

physiology and chronic health evaluation II scoring system in deter-

w AT R[],

mining the severity and prognosis of critically ill patients in pediatric

intensive care unit[J]. Indian J Crit Care Med, 2015, 19(8): 462-465



