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[Abstract] Objective To evaluate the clinical value of neutrophil/lymphocyte ratio (NLR) in early prediction
of the incidence of sepsis-induced organ dysfunction and 28-day mortality. Methods A retrospective study was
conducted in 815 adult patients with sepsis admitted to the department of critical care medicine of the First Affiliated
Hospital of China Medical University from January 2017 to December 2019. The clinical data including age, gender and
complication were collected, and the peripheral blood routine indexes at 24, 48 and 72 hours after the diagnosis of sepsis
were collected, and the NLR was calculated. The primary endpoint of the study was the incidences of sepsis related
acute kidney injury (AKI), acute respiratory distress syndrome (ARDS), disseminated intravascular coagulation (DIC)
and acute liver failure (ALF); the secondary endpoint was the 28-day in-hospital mortality in septic patients with organ
dysfunction. Univariate and multivariate Logistic regression were used to analyze the risk factors of organ dysfunction
and 28-day mortality in patients with sepsis, the receiver operating characteristic curve (ROC curve) was drawn and
the area under the ROC curve (AUC) was calculated to evaluate the predictive value of NLR for organ dysfunction and
28-day mortality in patients with sepsis. Results A total of 714 patients with sepsis were enrolled for final statistical
analysis. There was no significant difference in NLR at 24, 48 and 72 hours in patients with or without organ dysfunction
(such as AKI, ARDS, DIC and ALF). Logistic regression analysis showed that there was no significant difference in
NLR at 24 hours with 28-day in-hospital mortality [odds ratio (OR) = 1.006, 95% confidence interval (95%CI) was
0.994-1.019, P = 0.323]. However, NLR at 48 hours and 72 hours had a significant difference with 28-day mortality
(48 hours: OR = 1.026, 95%CI was 1.013-1.040, P = 0.000; 72 hours: OR = 1.021, 95%CI was 1.005-1.037, P =
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0.010), which suggested that NLR at 48 hours and 72 hours after diagnosis were independent risks factor for 28-day
mortality in patients with sepsis. ROC curve showed that the AUC of NLR at 48 hours was 0.598, 95%CI was 0.540-
0.658, P = 0.02; when the cut-off value was 10.1, the sensitivity and specificity for predicting 28-day mortality was
75.2% and 58.0%, respectively; the AUC of NLR at 72 hours was 0.595, 95%CI was 0.536-0.655, P = 0.03; when
the cut-off value was 9.24, the sensitivity and specificity for predicting 28-day mortality was 75.3% and 59.9%,
respectively. Conclusions NLR cannot predict the occurrence of AKI, ARDS, DIC and ALF in sepsis in early stage.
NLR has a certain clinical value in predicting 28-day mortality in patients with sepsis, but its predictive efficiency is low.
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MGAEZE  AEAA Hizh

SR | A a2 W sk S e i
5] 16 FILL K 24, 48 . 72 h NLR

A AKL 4
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W IR G 1.013  0.642~1.598 0.956 || HFRHs 1.128 0.674~1.888 0.647 || BEFRG 1273 0.728 ~2.227 0.397
A iR 1293 0.867~1.928 0.208 ||tk 1.137 0.716 ~1.806 0.586 || Mtk 1.109 0.665 ~ 1.850 0.692
TR 0.897 0.550 ~ 1.465 0.664 || L0 1.148 0.668 ~1.973 0.617 || T 1.089 0.604 ~1.963 0.776
FRIHPERGFEZE 1.161  0.646 ~2.087 0.617 || BEIHEIKAESE 1.239  0.641 ~2.398 0.524 || FRIHMEINAESE 1.376  0.705 ~ 2.688 0.349
COPD 1.418 0.642~3.132 0.388 ||COPD 1.786  0.773 ~4.128 0.175 || COPD 1.973 0.807 ~4.824 0.137
RSN 1.134  0.528 ~2.434 0.748 || GrHizh 0.755 0.279~2.046 0.581 || GrEiz) 0.550 0.183 ~1.651 0.286

H: : NLR g spyhr 2t / ke 4np b (s, COPD S8 M BHLIZEME NI , OR SR L, 95%CT hy 95% W {5 1X ]



rhAfE EE A S BE S 2021 4F 6 55 33 45:%5 6 1 Chin Crit Care Med, June 2021, Vol.33, No.6 * 669 -

HriE (¥ P>0.05),

2.5 NLR WFHERAE B E 28 d RAER A FmAN (i (K]
1) : ROC MM b, JRERIE 12 WT 48 h F1 72 h Y
NLR A 7 I e 4 £ #5119 28 d st %, AUC 43 3]
7 0.598 £ 0.595, 95% T {5 X 7] (95% confidence
interval ,95%C1 )31} 0.540 ~ 0.658 . 0.536 ~ 0.655;
2448 h A1 72 h NLR #BH{E 4 10.10, 9.24 1}, i
JEBE Ay N 75.2% | 75.3% , F5 5 43 ) 58.0%
59.9%, P{E43 5 0.02., 0.03, {HIZ W M E AR5,
AU SR R B I A

1.00
0.80
0.60
#
&
0.40
- — 48hNLR
72h NLR

0.20 F /Jd — BE%

&

1 1 1 1 J
0 0.20  0.40  0.60  0.80  1.00
1 =5

T NLR Sy it / ik Can it Lo fd,
ROC 032183 TARRHE £

1 ARl NLR g ehe 8 28 d JRFEERAY ROC fhZk

R I N

JHe e HAT R 2 | R TG | TS 25 R A
FEMEREAE 1 & AR R R R b, o B ) S S o F A
JEDJREAMEIE S TR H SCHEMMER . R A
PR SEAE SO M [E1 A S5 8 0 v i — o 32 2 200 i
g5, HAFEME B AR TR e X SR
SR UM FRAE DB N R . IR K
A TS LA (1) SAE BN ok FE e 52 3 — e 7R
=1 YN | N 6 v 1 T 9 =/ @ o L s R e v
P45 LA AL , SR e S0 B il Mok An o
Jife 5 i UG T 368 3 A 200 L %) 23S TR LRI 0 ik
AW, ST AR B 908 SOV, PR A B 52 5k
o o3 —J5 T, IR EL A0 B R ML TR S P AR e
FRE BN AR MR ERAE T, T 4R N T
XTI K BT 2R S0 052 ), S S0k B 40 i 1)
IS WP i1 R N w1 o e T s e i B |
T TR AR VA L4 400 L BB DU SR S I, L o B2 ) Ak 2 4
L T T SO G D RE R R (LA AL T
o2 IR, TC A BR85SV f e S g DA

Yoo JRUA e 2 e eI B R, NLR &
A IE AN, FLRE 5 e R 17 ™ S A B Y afEJ , NLR
WEEZ I — TR . 5 RAEFE AR AN A 20
B, F PR 40 MR L R Ak B 4 B R A,
NLR A8 5042 [ (A 30t AT A4 A e 258 o) 1 4 BF 5%
JiE SN 5 G T R ISP R T R R B R AE 1Y)
FUEREE AR IR S s i
WFFE B, NLR X AR 2 | s &5 i) 9 15 7™
2B K W Y48 T A, A OB 98 7%, NLR
55 e TR AE R AKI A & AR T B e P (B
NLR 5 Meag e Ho A4 B DI Re 45 Z Rl i il . A<
5% s, NLR 78 #0882 0E S8 35 & A2 AKT 7 T
TWET L, SN R —E 5. b
T A 22 S SRR - B, T RE S R b R ECR
F NLR YR 55 & 28 AKT A ) 25 0 F A —20f
% Hok, al e 5 E RIS I L Fh e B o aefifi,
AT 25 A A R B A 17 T R R T AT O 5 I
J T R S5 AT A HE R 7 FH Fo 928 1 5k 75 1) Bl B
RS T I A0 B, ATTRZ I T NLR 51
LARTTEE A Ko ARWFFERIEAS T NLR 78 F i
FEAE R &L ARDS ., DIC K ALF J 1 Al RANE
Sk NLR 78 T e 850 % B D Be 461403 Thd A AF 9 A
T —2 Tk BARAHES IR s NLR 76 70
ARDS. DIC } ALF #§'E Dhaei s J A I R 5 5L,
{HRZZFIREA R | BHL NLR ] 5 D) R g s 7™
FERYEEIR, RO AN RESE 475 2 NLR Hil e 5 2
B UIReB I R B, A5 2 — 2D B LA SSHIE
H Aij 5¢ T NLR X e B i £8 3 9 49 3 00 47
{H ¥ JTE 4 — 4518, Hwang 2120056k 1 728 il e 75 5
BB UEAT B BB F 5% & B, 90 4 NLR 2 7500 fie
BEAE A 28 d AR A A ST fE R 2R, HLRRSEY
I NLR FIEFZE 07 NLR 35 H 3 28 d i 4L R 1
INA . Li 2527 B RS & B, NLR ST e 75 i
HE 28 AR AE R A M ST G R 2 . {H Salciccioli
a5 RGBS o 9T ok R B NLR 5 2 £ %% 28 d
TWIERA K AT LR R, MEEAE ST 24 h 19
NLR X} 28 d st o M, (E R A 12 W
48 h 172 h ) NLR 520 28 d st py ST,
FERIPR R, $7n NLR 76 F0 e (3 28 d st
D7 A — W IRIE . (HRRFEAE 2K 48 h F1 72 h
I NLR A9 AUC 34%8/08, #2278 NLR BB F I ik B
EH ORI (H TSR IR , v ASRER FH 2 e
FEAE B AR RIZ IR R T AT B TR A R TF



* 670 °

rhARfE E A EE S 2021 4F 6 45 33 4555 6 ] Chin Crit Care Med, June 2021, Vol.33, No.6

FEIMPAREE o

ARBFFEARJE Z A DR LA 55— A58
OIS FEAR R D A RIS REME T F]
JIT A WREEAE G T 48 B DI Re i 0n 5 5 58— AR SR
hy LB B 5, e = WA T 5 27—, %) NLR Tl g
BEAE SR 28 d AU R AL RE Iy T A HEA T 5 2 B I IR
BABHRIE o

Zi LTk ARG A5 R, IREEAE & T AKI,
ARDS. DIC f ALF 5588 5 Hhe it 07 8 % 5 R B IF
PEEUIREII R NLR L R G FE X,
K, NLR ANBEARCHU R 2 0E 25 B DI sedifiny &
Ao METEAE IS 48 h Al 72 h A9 NLR 2 Tl 28 d
FRICR AT FE R P 2 (H LT RLRE MW , 1575 1
— R AF TR
FIZERZE A R 7 R R 25 rho

S25 3k

(1] ShibeAe . N4 g % e 75 453 03 A I L[], o e 0 2
FEESF | 2013, 25 (4): 198-200. DOI: 10.3760/cma.j.issn.2095—
4352.2013.04.003.

Ma XC. The understanding of sepsis liver injury should be improved [J].
Chin Crit Care Med, 2013, 25 (4): 198-200. DOI: 10.3760/cma.
J.1ssn.2095-4352.2013.04.003.

[ 2] Fleischmann C, Scherag A, Adhikari NK, et al. Assessment of global
incidence and mortality of hospital—-treated sepsis: current estimates
and limitations [J]. Am J Respir Crit Care Med, 2016, 193 (3):
259-272. DOI: 10.1164/rcem.201504-07810C.

[ 3] Vincent JL, Marshall JC, Namendys—Silva SA, et al. Assessment
of the worldwide burden of critical illness: the intensive care over
nations (ICON) audit [J]. Lancet Respir Med, 2014, 2 (5): 380-386.
DOLI: 10.1016/52213-2600(14)70061-X.

[4] Sakr Y, Moreira CL, Rhodes A, et al. The impact of hospital and
ICU organizational factors on outcome in critically ill patients:
results from the Extended Prevalence of Infection in Intensive
Care study [J]. Crit Care Med, 2015, 43 (3): 519-526. DOI:
10.1097/CCM.0000000000000754.

[5] vanV ught LA, Klein Klouwenberg PM, Spitoni C, et al. Incidence,
risk factors, and atiributable mortality of secondary infections in
the intensive care unit after admission for sepsis [J]. JAMA, 2016,
315 (14): 1469-1479. DOI: 10.1001/jama.2016.2691.

[6] Durmus E, Kivrak T, Gerin F, et al. Neutrophil-to-lymphocyte ratio
and platelet—to—lymphocyte ratio are predictors of heart failure [J]. Arq
Bras Cardiol, 2015, 105 (6): 606-613. DOI: 10.5935/abc.20150126.

[7] Wada H, Dohi T, Miyauchi K, et al. Pre—procedural neutrophil—to—
lymphocyte ratio and long—term cardiac outcomes after percutaneous
coronary intervention for stable coronary artery disease [J].
Atherosclerosis, 2017, 265: 35-40. DOI: 10.1016/].atherosclerosis.
2017.08.007.

[8] Hwang SY, Shin TG, Jo 1], et al. Neutrophil-to—lymphocyte ratio as
a prognostic marker in critically—ill septic patients [J]. Am J Emerg
Med, 2017, 35 (2): 234-239. DOI: 10.1016/j.ajem.2016.10.055.

[ 9] Riché F, Gayat E, Barthélémy R, et al. Reversal of neutrophil-to—
lymphocyte count ratio in early versus late death from septic shock [J].
Crit Care, 2015, 19: 439. DOI: 10.1186/s13054-015-1144-x.

[ 10] Yodying H, Matsuda A, Miyashita M, et al. Prognostic significance
of neutrophil-to-lymphocyte ratio and platelet—to—lymphocyte ratio
in oncologic outcomes of esophageal cancer: a systematic review
and Meta—analysis [J]. Ann Surg Oncol, 2016, 23 (2): 646—654.
DOLI: 10.1245/510434-015-4869-5.

[ 11 ] Salciccioli JD, Marshall DC, Pimentel MA, et al. The association
between the neutrophil—-to—lymphocyte ratio and mortality in critical
illness: an observational cohort study [J]. Crit Care, 2015, 19 (1):
13. DOI: 10.1186/s13054-014-0731-6.

[12] Ma AJ, Cheng JL, Yang J, et al. Neutrophil-to—lymphocyte ratio

as a predictive biomarker for moderate—severe ARDS in severe

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

COVID-19 patients [J]. Crit Care, 2020, 24 (1): 288. DOI: 10.1186/
$13054-020-03007-0.
Bu X, Zhang L, Chen PN, et al. Relation of neutrophil-to—
lymphocyte ratio to acute kidney injury in patients with sepsis and
septic shock: a retrospective study [J]. Int Immunopharmacol, 2019,
70:372-377. DOI: 10.1016/j.intimp.2019.02.043.
Abu Alfeilat M, Slotki I, Shavit L. Single emergency room
measurement of neutrophil/lymphocyte ratio for early detection of
acute kidney injury (AKI) [J]. Intern Emerg Med, 2018, 13 (5): 717-
725. DOI: 10.1007/s11739-017-1715-8.
Yilmaz H, Cakmak M, Inan O, et al. Can neutrophil-lymphocyte
ratio be independent risk factor for predicting acute kidney injury
in patients with severe sepsis? [J]. Ren Fail, 2015, 37 (2): 225-229.
DOI: 10.3109/0886022X.2014.982477.
Singer M, Deutschman CS, Seymour CW, et al. The third international
consensus definitions for sepsis and septic shock (sepsis-3) [J].
JAMA, 2016, 315 (8): 801-810. DOI: 10.1001/jama.2016.0287.
Ranieri VM, Rubenfeld GD, Thompson BT, et al. Acute respiratory
distress syndrome: the Berlin Definition [J]. JAMA, 2012, 307 (23):
2526-2533. DOI: 10.1001/jama.2012.5669.
Khwaja A. KDIGO clinical practice guidelines for acute kidney
injury [J]. Nephron Clin Pract, 2012, 120 (4): ¢179-184. DOI:
10.1159/000339789.
Taylor FB Jr, Toh CH, Hoots WK, et al. Towards definition, clinical and
laboratory criteria, and a scoring system for disseminated intravascular
coagulation [J]. Thromb Haemost, 2001, 86 (5): 1327-1330.
Flamm SL, Yang YX, Singh S, et al. American gastroenterological
association institute guidelines for the diagnosis and management
of acute liver failure [J]. Gastroenterology, 2017, 152 (3): 644—647.
DOLI: 10.1053/j.gastro.2016.12.026.
XURZR  BESRA , GRAEIEL | 45 A1l i rb MR A T4 ik
PRI L AR R AR 28 d FE TR IR (2L (],
rPEfEER SRR |, 2021, 33 (1): 33-37. DOI: 10.3760/cma.
J.cn121430-20200727-00545.
Liu DD, Yu ZY, Zhang DH, et al. Value of neutrophil to
lymphocytes and platelets ratio for predicting 28—day mortality in
sepsis patients [J]. Chin Crit Care Med, 2021, 33 (1): 33-37. DOI:
10.3760/cma.j.cn121430-20200727-00545.
P AR L R L 5 Sl I SR R T A AR/ i
2L L AR A % TA0I 1L VA SRR SR R TUS ()] RS R
2%, 2015, 27 (6): 471-476. DOL: 10.3760/cma.j.issn.2095-4352.
2015.06.011.
Yang M, Li LJ, Su N, et al. Dynamic monitoring of the neutrophil/
lymphocyte ratio could predict the prognosis of patients with
bloodstream infection [J]. Chin Crit Care Med, 2015, 27 (6): 471-
476. DOL: 10.3760/cma.].issn.2095-4352.2015.06.011.
/bR, BT L XU L S MRGEEE TR O A0 A T PR R 7
RSB BUR R R RIBETE (1) PAefEF 2B, 2015,
27 (2): 115-120. DOI: 10.3760/cma.].issn.2095-4352.2015.02.008.
Ma SL, Shao L, Liu Y, et al. A study of lymphocyte apoptosis and
endoplasmic reticulum stress in the development of sepsis and
their association with outcome in septic patients [J]. Chin Crit
Care Med, 2015, 27 (2): 115-120. DOI: 10.3760/cma.j.issn.2095—
4352.2015.02.008.
NI SKIBOC , TS IRFRAL IR PR SE B S e PR AR E i (7],
o E S FOR SRR 2, 2005, 17 (12): 760-763. DOIT: 10.3760/
j-1ssn:1003-0603.2005.12.018.
Sun CD, Zhang SW, Dong J. Research progress of immune indexes
in sepsis clinical experiment [J]. Chin Crit Care Med, 2005, 17 (12):
760-763. DOI: 10.3760/j.issn:1003-0603.2005.12.018.
XCERIE, XVEEAL | IR . BRFRAE S8 1l ok O 40 P Y 22
L[], AR FRT B , 2014, 26 (3): 148-152. DOI: 10.3760/
cma.j.issn.2095-4352.2014.03.005.
Liu HL, Liu GG, Tian ZX. Changes in blood lymphocytes in sepsis
patients [J]. Chin Crit Care Med, 2014, 26 (3): 148-152. DOI:
10.3760/cma.j.issn.2095-4352.2014.03.005.
Hwang SY, Shin TG, Jo 1], et al. Neutrophil-to—lymphocyte ratio as
a prognostic marker in critically—ill septic patients [J]. Am J Emerg
Med, 2017, 35 (2): 234-239. DOI: 10.1016/j.ajem.2016.10.055.
Li WJ, Ai XL, Ni YN, et al. The association between the neutrophil—
to—lymphocyte ratio and mortality in patients with acute respiratory
distress syndrome: a retrospective cohort study [J]. Shock, 2019,
51 (2): 161-167. DOL: 10.1097/SHK.0000000000001136.
Salciccioli JD, Marshall DC, Pimentel MA, et al. The association
between the neutrophil-to—lymphocyte ratio and mortality in critical
illness: an observational cohort study [J]. Crit Care, 2015, 19 (1):
13. DOL: 10.1186/513054-014-0731-6.

(Hickis H 491 - 2021-03-25)



