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ABSTRACT Objective: To investigate the clinical value of neutrophil-lymphocyte ratio in the diagnosis and prognosis of sepsis.
Methods: 180 patients with sepsis who sought medical care in our hospital from January 2018 to January 2020 were enrolled. Analyzing
the relationship of blood routine examination, blood sugar, liver and kidney function, neutrophils/lymphocyte ratio (NLR), acute physiol-
ogy and chronic health evaluation (APACHE II') with the severity and prognosis of sepsis. Results: Among the 180 patients, compared
with the patients with high NLR ratio, the patients with low NLR ratio had higher mortality and more severe sepsis, and the difference
was statistically significant (P<0.05). Single factor analysis showed that the APACHE I score and NLR value significant difference in
the live group die group of patients, multiple factors regression analysis results show that the NLR ratio and APACHE 1l rating is an in-
dependent predictor of prognosis of sepsis and death. Conclusions: Low NLR is a protective factor for the prognosis of patients with sep-
sis, and we should pay full attention to patients with high NLR in clinical work.
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Table 1 Basic characteristics of 180 patients with sepsis

Characteristic Survival patients( 106 ) Death patients( 74 ) P value
Years 69.65+ 15.48 70.23+ 12.5 0.822
Sex, male 60(56.60% ) 30(40.54%) 0.034
Smoke, yes 46(43.40%) 29(39.19%) 0.573
Severity, shock 29(27.36%) 51(68.91%) 0.000
Hypertension, yes 58(54.72%) 31(42.89%) 0.090
Diabetes, yes 44(41.51%) 26(35.14%) 0.388
Dyslipidemia, yes 55(51.89%) 32(43.24%) 0.254
CAD, yes 47(44.34%) 35(47.30%) 0.695
COPD, yes 9(8.49%) 9(12.16%) 0.419
CKD, yes 19(17.92%) 16(21.62%) 0.537
CHF, yes 37(34.91%) 40(54.05%) 0.011
APACHEII scores 20.23+ 8.2 19.13% 9.1 0.399
Infection sites
Lung 35(33.02%) 37(50.00% ) 0.022
Stomach, intestine 11(10.38%) 6(8.11%) 0.608
Urethra 47(44.34%) 16(21.62%) 0.002
Skin 9(8.49%) 8(10.81%) 0.600
Blood 4(3.77%) 3(4.05%) 0.924
Prostate 6(5.66%) 3(4.05%) 0.627
Endovascular catheter 3(2.83%) 1(1.35%) 0.508
Bacteremia 53(50.00%) 19(25.68%) 0.001

Note: *P<0.05.

22 FEBEMET BE MBEFIERALLE

G5 RR ], 50T LR B A L, fF IS 4R A NLR {H
AR, 2 AR TE L (P<0.05) 5 2R, b 4 i L
B, WREANM L, UUUSE A ISR AR A B2 22 57 (P>0.
05), HARSE R UL 2,
23 HOSMEREMENEZS N

PBRAEWE M5 APACHE I1 345 | 40 i 55 v s 40 iy
ELA7) IR EL 4 51 ONLR AR ifil LR U7 A DR AR B KA
FEMIVE R B AR AT R R 30T, 45 R348, APACHE 11 1¥4)
F1TNLR {f 545 473545 56 (P<0.05) ;% APACHE Il #1:4)#i1 NLR
HAKSEATAHT, 45 53W] APACHE 11Tl NLR (B2 55 1
E FE 3 T 0 S7 B2 TR 2R (P<0.05) , ELAARLE S L 3,



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.17 SEP.2021

- 3361 -

*®2 AEBREBELFELR(E 5)

Table 2 Comparison of serological indexes among patients with different prognosis(x+ s)

Groups WBC Neutrophil ratio Lymphocyte ratio NLR Scr Blood glucose
Survival group 15.76x 7.02 83.12+ 9.64 9.94+ 3.24 6.25+ 0.96 72.05% 36.24 10.67+ 3.72
Death group 17.01+ 8.63 85.72+ 10.98 10.98+ 4.12 12.31+ 2.03 74.12% 4572 12.37+ 3.99
t 1.093 1.716 1.938 27.690 0.346 1.933
P 0.276 0.088 0.054 0.000 0.730 0.054
Note: *P<0.05.
x3 HMRENETEHNEEEMZEERSH
Table 3 Univariate analysis and multivariate analysis on the prognosis of sepsis
Univariate analysis Multiunivariate analysis
Dependent variable
OR(95%CT) OR(95%CT) P
Years 1.523(0.637,2.985) 0.114
Sex 2.234(0.994,2.547) 0.932
APACHE Il scores 1.423(1.325,4.143) 0.019 1.596(0.983,3.352) 0.042
WBC 1.423(0.796,1.875) 0.398
Neutrophil ratio 1.124(0.698,1.657) 0.346
Lymphocyte ratio 1.213(1.023,1.623) 0.386
NLR 3.214(1.684,7.105) 0.006 2.146(1.433,6.578) 0.01
Ser 0.992(0.683,1.682) 0.115
Blood Glucose 1.654(0.821,3.542) 0.920
Note: *P<0.05.
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Fig.1 Relationship of NLR and survival time of patients with sepsis

i EEAE A2 N AAKT e S5 g 2 A 5 e 1 B A P i B D) BB R
5. HEIRAEAH 170 J7HIMEERER 7], H H X Fla $AAEa0
FERGINC 2, RRAR T RERAE 0 25 J7 ABETT, 30 ICU HE
OMER FZFET R . A4 T B RERE FR v, S5 DL I I
TRSE M (64% ), EHB(20% ), I (15% ) FIPR % (14% )00, 7
SR AEY T A 62% 2 5L [CIIEANTE . 47 % & 52 [CFH
PEANEA, 117 19 %6 2 B, e h i AR B AR A 2% H AT AS
TEHE R 27 S JR 377 A A B0 S 28 S R IR IR 1 o —
SEIEAL R R RS, ARG IEBEAE S " I 7 X2
PIZE T SR, IR AR IR SE 2R A, BRI & A 2 28 R 7 1Y)
PGB DU R A BRI 1o, B RHISINE S T Ik 2 6%
(Lipopolysaccharide, LPS )2 S8 PN Bz 5453 A1 B2 Ml S5 it 7%, 3
T A S 5P A i T DAL P 20 i 2 3025 P R/K R B, LPS 38
FECZAR N B A0 IR — A R, DT SO B SN bk ik AN
TEEAE . MR, AN PETS S R — AL R A T HI 7B rT A
TR SRR v e B A AT U0, PR R AT AR ST R
FMedEAE , MM 4T 2018 4F 1 H & 2020 47 1 H TR, BistL
149 180 {31l Jfe 25 E R, 3T H Mo 40 5 b £ 200 L (i 7 Tk
BEAEISWORI LS Hh I PR L

JHEBE A S — P LA B RA YT 19 52 2 LR Bk
Mo fE2OSRHP I INL, BF ATRE SR AT REFE R 2
ISR LR AGREIR , & (37 B EA T R AE 2 Wi s 15 FRI M



- 3362 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.17 SEP.2021

JH T RE 12 T 1 56 0B HE IR — /NI, A R BB T IR gl 2 1
49020 FLURTRUIRTYA T % T 2 I e S8 3 1Y FilS 28 0C
B O TSRS RSN, T EERIBCT PR TR B L AE B
LR o SR DY T PR e A T P Pl e A A L
HR TR R BRI, L Yrbric P C 95 H]
TSWI SRR o 3% BEBRICHTT 43 D KU T30 1207 | M 2
R AEX LS A —SEhRICY), WREES R R A CD14, AT
A% e B AN G IR IR, Qe g 222, e 240 it 55 b
AN LS — P RAEAE bR ), AT g 4 B RAE HFE R s NLR
18 2 SR T I 00 ) o 25 L T T8 00 L 114 2 %o 5 B4,
NLR R —Fh #5547 1K A T B BHIERRAE . il 58 Fllik
BERE S 2 PPN I TS TR P BT 09 H 92 P45 NLR X
WEEEAEZ WS RO R FA TR, SRR A L A7
ZH B B NLR {H {25 B AR (P<0.05) 5 P20 v Mok 40 i L
151 IR LA LG9 YU R SRR 2 22 5:(P>0.05)

AHFFE W] NLR 58 u kI A0k (S #4 (SIRS I il AE ) AN
AL AR DG, NLR T mg 9 58 25 10 5 A A2 2 A e R =, A i1 4
JfiA 2 (IL)-1ra IL-6 IL-7 . IL-8 I IL-12 7K FH249, b4
PR A R ¥ 2H SO PR R T BE S | R (R 28 M 4 wl e
1720 o MEAM 75 NLR T s A FAE 28 & oULaE 3] E R 4 A A4 e J)
211 . NLCR LT 2 e R s St ER i — MBREF e r. 0
ARG, RAET | e B AL A DO TR A RS A /NS A TR 5
R B MR AN 22 | B BS54 DS BRIk 2
ML s PR, NLR ERf AR TIERY RAE IS /e . —2EfF
FEARLPEAL T ARHT NLR FETRIN A5 I A0 5 10 1A 80 . AT
NLR ] VE i B1 A O LI e (¥ F000 P 1l v bR i . AR NLR
B SRR T ARG I R R A0 R A P29, ROC 734
B ABERS NLR /9 2.54 AMlg G B FHiseT- 2, Y]
B H 2 R HT NLR 3.0 55 75 JIH 58 48 A EE A AT: e I T1) Gk 2540
RPN FEFRATRBIESE AT THRAE % M) . APACHE IT P43 .
B EC AL 2 B LY 5] K L 20 B L 5] ONLR A i YL AR
AR A PRI S K A A7 SR S o7 722 e AT L DR 3R 437, 25 2R
$&75 , APACHE 11 ¥¥-53 F1 NLR {H 5447584 5% (P<0.05) ;4%
APACHE Il /43 fil NLR {HARZA 75007, 455K W] APACHEID
PE43 1 NLR {H 2 e fE 528 38 BUS s e R . 55
NLR Z{AH H, fIE NLR 20 5835 ) A A 0 i s

AHFFE R FE R PRV T HO st Sz, ATk
4 NLR B2 e B A A6 5 TS ORI 7, FEIR IR T AR
FRATNEFE 53 F A NLR (B3 (4 MR IR AR SR I 7 50,
T, B TAENG IR SE e (1], TEHR A8 88 ] AR, 5k
— P R T RTREPERE TR SRR TR TR T4

£ % 3L Wk (References)

Al-Mufti F, Amuluru K, Damodara N, et al. Admission neu-

trophil-lymphocyte ratio predicts delayed cerebral ischemia following

[

—

aneurysmal subarachnoid hemorrhage [J]. Journal of neurointerven-
tional surgery, 2019, 11(11): 1135-1140
[2

—

Ljungstrom L, Pernestig AK, Jacobsson G, et al. Diagnostic accuracy
of procalcitonin, neutrophil-lymphocyte count ratio, C-reactive pro-
tein, and lactate in patients with suspected bacterial sepsis [J]. PloS
one, 2017, 12(7): e0181704

[3] Xie YZ, Ni JM, Zhang SJ, et al. Efficacy of urapidil for the treatment

—

of patients with senile hypertension and acute heart failure [J].
Medicine, 2019, 98(41): e17352

[4] Martins EC, Silveira LDF, Viegas K, et al. Neutrophil-lymphocyte ra-
tio in the early diagnosis of sepsis in an intensive care unit: a
case-control study[J]. Revista Brasileira de terapia intensiva, 2019, 31
(1): 64-70

[5] Giirol G, Ciftci {H, Terizi HA, et al. Are there standardized cutoff val-
ues for neutrophil-lymphocyte ratios in bacteremia or sepsis?[J]. Jour-
nal of microbiology and biotechnology, 2015, 25(4): 521-525

[6] Mitchell E, Pearce MS, Roberts A. Gram-negative bloodstream infec-
tions and sepsis: risk factors, screening tools and surveillance [J].
British medical bulletin, 2019, 132(1): 5-15

[7] Yilmaz H, Cakmak M, Inan O, et al. Can neutrophil-lymphocyte ratio
be independent risk factor for predicting acute kidney injury in pa-
tients with severe sepsis?[J]. Renal failure, 2015, 37(2): 225-229

[8] Jiang J, Liu R, Yu X, et al. The neutrophil-lymphocyte count ratio as a
diagnostic marker for bacteraemia: A systematic review and
meta-analysis [J]. The American journal of emergency medicine,
2019, 37(8): 1482-1489

[9] Seko Y, Kato T, Shiba M, et al. Staging Cardiac Damage in Patients
With Hypertension [J]. Hypertension (Dallas, Tex. : 1979), 2019, 74
(6): 1357-1365

[10] Sen V, Bozkurt IH, Aydogdu O, et al. Significance of preoperative
neutrophil-lymphocyte count ratio on predicting postoperative sepsis
after percutaneous nephrolithotomy [J]. The Kaohsiung journal of
medical sciences, 2016, 32(10): 507-513

[11] Omran A, Maaroof A, Saleh MH, et al. Salivary C-reactive protein,
mean platelet volume and neutrophil lymphocyte ratio as diagnostic
markers for neonatal sepsis[J]. Jornal de pediatria, 2018, 94(1): 82-87

[12] Mostel Z, Perl A, Marck M, et al. Post-sepsis syndrome - an evolving
entity that afflicts survivors of sepsis [J]. Molecular medicine (Cam-
bridge, Mass.), 2019, 26(1): 6

[13] Bartakova E, Stefan M, Stranikova A, et al. Calprotectin and calgran-
ulin C serum levels in bacterial sepsis [J]. Diagnostic microbiology
and infectious disease, 2019, 93(3): 219-226

[14] Opal SM, Wittebole X. Biomarkers of Infection and Sepsis [J]. Criti-
cal care clinics, 2020, 36(1): 11-22

[15] Huang Z, Fu Z, Huang W, et al. Prognostic value of neu-
trophil-to-lymphocyte ratio in sepsis: A meta-analysis[J]. The Ameri-
can journal of emergency medicine, 2020, 38(3): 641-647

[16] Huang M, Cai S, Su J. The Pathogenesis of Sepsis and Potential Ther-
apeutic Targets [J]. International journal of molecular sciences, 2019,
20(21): 5376

[17] Wolf TA, Wimalawansa SJ, Razzaque MS. Procalcitonin as a
biomarker for critically ill patients with sepsis: Effects of vitamin D
supplementation[J]. The Journal of steroid biochemistry and molecu-
lar biology, 2019, 193(10): 5428

[18] McVeigh SE. Sepsis Management in the Emergency Department[J].
The Nursing clinics of North America, 2020, 55(1): 71-79

[19] Font MD, Thyagarajan B, Khanna AK. Sepsis and Septic Shock - Ba-
sics of diagnosis, pathophysiology and clinical decision making [J].
The Medical clinics of North America, 2020, 104(4): 573-585

(#3372 1)



- 3372 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.17 SEP.2021

tative study [J]. Int J Qual Stud Health Well-being, 2018, 13 (supl):
1522194

[15] Di Pede C, Mantovani ME, Del Felice A, et al. Dysphagia in the el-
derly: focus on rehabilitation strategies[J]. Aging Clin Exp Res, 2016,
28(4): 607-617

[16] A &, k¥, W EM, 5. 2 AR B 2R & 7 LR
BHFEL ALY PAEMEESS BRI L&, 2015 37(12):
904-907

[17] A%, #EX, B & F LG A ILeY R Wl 4 2 52 6 5F
R [I). P B F- 5Bl 5k 2 s, 2010, 17(7): 372-375

[18] Lesoine W. Experimental studies on subhyoid and suprahyoid mus-
cles [J]. Arch Klin Exp Ohren Nasen Kehlkoptheilkd, 1971, 199(2):
707-714

[19] ST 4%, B %0, 6303 #ATIRAT B -5 B A I 08 77 e 5
JG BB e AT 04 BRI [T]. o 4 AL B 52, 2021, 19(3): 483-485

[20] Lawlor CM, Choi S. Diagnosis and Management of Pediatric Dys-
phagia: A Review[J]. JAMA Otolaryngol Head Neck Surg, 2020, 146
(2): 183-191

[21] »F 8 F, =, W5 M. S & 52 AR SO AF AU S 406
JF P G BB AR AR LR [J]. P AR E 4 E, 2021,23
(1):22-25

[22] de Freitas GR, Szpoganicz C, Ilha J. Does Neuromuscular Electrical
Stimulation Therapy Increase Voluntary Muscle Strength After Spinal
Cord Injury? A Systematic Review [J]. Top Spinal Cord Inj Rehabil,
2018, 24(1): 6-17

[23] Harbo T, Markvardsen LK, Hellfritzsch MB, et al. Neuromuscular

electrical stimulation in early rehabilitation of Guillain-Barre syn-
drome: A pilot study[J]. Muscle Nerve, 2019, 59(4): 481-484

[24] Alrwaily M, Schneider M, Sowa G, et al. Stabilization exercises com-
bined with neuromuscular electrical stimulation for patients with
chronic low back pain: a randomized controlled trial [J]. Braz J Phys
Ther, 2019, 23(6): 506-515

[25] Sachetti A, Carpes MF, Dias AS, et al. Safety of neuromuscular elec-
trical stimulation among critically ill patients: systematic review[J].
Rev Bras Ter Intensiva, 2018, 30(2): 219-225

[26] RF, ABH, T4, F REEERSZHERMSEBREF TS
B o) e T 0GR AR [J] AR A E F 3K, 2020, 20(7):
1385-1388

[27] Ravikumar R, Williams KJ, Babber A, et al. Neuromuscular electrical
stimulation for the prevention of venous thromboembolism [J]. Phle-
bology, 2018, 33(6): 367-378

[28] Maffiuletti NA, Gondin J, Place N, et al. Clinical Use of Neuromus-
cular Electrical Stimulation for Neuromuscular Rehabilitation:What
Are We Overlooking? [J]. Arch Phys Med Rehabil, 2018, 99 (4):
806-812

[29] 4. AP ZALA BB SIS S A o UG BB R AR A
a9 5 ARCR[T]. & & 4560 i % 9% 2 &, 2020, 18(2): 337-340

[30] 24K, AWk %, 455 . AP 2 WA & R s 5 P )5 Bl I AT 0 %
e [J]. W B 5= A AR 2 5k g% 4 &, 2016, 19(03): 83-84

[31] E I 5. 4 & 25440 Z U P o, 8008 7 i 5 W UG BB o Ak TR 2364
I3 BRI [J]. 3 d IR se K (B $0k), 2021, 18(1): 77-80

(3% 3362 TT)

[20] Tanaka S, Couret D, Tran-Dinh A, et al. High-density lipoproteins
during sepsis: from bench to bedside[J]. Critical care (London, Eng-
land), 2020, 24(1): 134

[21] Boran OF, Yazar FM, Boran M, et al. The Preseptic Period and In-
flammatory Markers in the Prediction of the Course of Sepsis [J].
Medical science monitor: international medical journal of experimen-
tal and clinical research, 2018, 24: 3531-3539

[22] Manohar V, Prasad SB, Raj S, et al. The Eminence of Neu-
trophil-lymphocyte Count Ratio in Predicting Bacteremia for Com-
munity-acquired Infections at an Emergency Medicine Department in
a Tertiary Care Setting[J]. Journal of emergencies, trauma, and shock,
2018, 11(4): 271-275

[23] Terradas R, Grau S, Blanch J, et al. Eosinophil count and neu-
trophil-lymphocyte count ratio as prognostic markers in patients with

bacteremia: a retrospective cohort study [J]. PloS one, 2012, 7(8):

€42860

[24] Fuss J, Voloboyeva A, Poliovyj V. Prognostic value of using neu-
trophil-lymphocyte ratio in patients with burn injury for the diagnosis
of sepsis and bacteraemia [J]. Polski przeglad chirurgiczny, 2018, 90
(5): 13-16

[25] Balta S, Uslu AU, Unlu M, et al. The relation between neu-
trophil-lymphocyte ratio and acute kidney injury [J]. Renal failure,
2015, 37(9): 1527-1528

[26] Akilli NB, Yortanl: M, Mutlu H, et al. Prognostic importance of neu-
trophil-lymphocyte ratio in critically ill patients: short- and long-term
outcomes[J]. The American journal of emergency medicine, 2014, 32
(12): 1476-1480

[27] van Wolfswinkel ME, Vliegenthart-Jongbloed K, de Mendonca Melo
M, et al. Predictive value of lymphocytopenia and the neutrophil-lym-
phocyte count ratio for severe imported malaria [J]. Malaria journal,

2013, 12: 101



