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Abstract

Traditionally, neutrophils have been considered a major force in innate immunity, playing a role
in resistance to bacteria and fungi. A growing body of research has found that neutrophils also
play an influential role in containing and eliminating viral infections. In many viral infectious dis-
eases, neutropenia may signal disease progression. In recent years, neutrophil to lymphocyte ratio
(NLR), a new immune activation marker associated with neutrophils, has attracted much attention.
It combines both innate and adaptive immunity, is of good value in predicting disease severity and
assessing clinical prognosis, and is considered more stable and reliable than absolute neutrophil
counts or absolute lymphocyte counts alone. NLR has been reported in many infectious diseases.
This paper will focus on the progress of NLR in COVID-19, viral sepsis, SFTS, CCHF, AIDS and other
viral infections.
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1. 5|8

Fh R AT I T PR P e T I T, 2005 AN A I AT 50%~70%, ARSI 4ERR A e s
I —TEBT 2 1]. 4 Bk A i 2 50 B S 2 PE DU 85 07 T R FE AR, A kL 4 P A= D [
BREWENELME . BRI R EEEN . TS, BRI MHRLAH i 7E 15 R0V B 2 ke
tt AR B EAEHI[2] (3] [4] [5]o EFRTERAGLIE], P BRI EES S IR, R4 b
L2 P SRV R - AT 2R -6 A 3R -8 S S FE AT R BB 6] B T BB RS,
eh P RL 2 JRE R DA AR 4 DR PR 9 B 1 S R RURE T NETs S 3R 9T R KR EE (7] AREFU RN, Hrbk:
S R )RS R R4 R 1) 32 48 (pathogen recognition receptors, PRRs), F T 1R 51155 % A7 (1995 JE AR AH 5 43
T4 2 (pathogen-associated molecular patterns) L% 5 %% e B [3]. EAN, HMHRL 40 i 28 Pom 25 S N 3 a) m]
PA7e 4 ht 5 AN, Rk 5 T 400X 1 e Aok 8 o sl ) 3 7 1 e 2 S S A2 7] 8] R4 i
& M4 A 2 8] 38T Toll #£5244(Toll-like receptors, TLRs)F1 I BT K IHATE 400 B P [3]. [FINT, FHi:
KM A (R R DhRe, FEmEREAURIR], & U TE e TR AR E RS B0 HE, (HE kgl
J 3t 8 38 T B o 5 RS I S e R AN ZH 2R A 4]

WEFLR I, PR 1)) RE PR a2 — Fh B SO 15 T AR B, B 5 5 R R IR e 1) P
HFE9]. FEAR Z W FE g tE it PRI I 22 P Rebr B R g R o T SR AE S rh MR 2 R AH DS 1Y)
— T A VbR B —— b PRI Y 5 bk B 41 B LY B (neutrophil to lymphocyte ratio, NLR), ‘E 454 T [EA
G JBE NI WA 28 P 7 T, A0 A L B b o s 200 o 248 5o 1 bR E2 4 P e 0 R AR e P AE[10] [11]6

NLR & — P X6 AR EY), =P Mok gr B dexs vF Zsk DL A 2 H 2 20 e, &Rt 1
[ A 985 (HP ML B A B G928 (bR EEL A ) <2 TR FRT P87 [ 12] 0 NLR X ANZRE i bR A A bE B g A P
Y 4ot T Bl bk A i g et v BOE nAs e T EE(10] [11], e EA AN EE . FH. P, BEIREM
%, NLR ZZ MBI R, SR S8 Bk, 29AEMESORSE[13], than, Zt: NLR i
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e T BV AR L ) A R BRI 2) NLR 737904 1.63 Al 1.66), LY NLR i 1% T~ FoAth F e
[14] At FUA R e BAE N NLR IEFEE PO ECh 1.65 (RN 1.2~2.15), SAET 3 sE KT
0.7 ARIELRA, 1M H NLR WA AIEH BT Im AR S BN, — MR I RLEOR 4 B 2E5E 1A 24
FREWI[13]e A E 7R COVID-19. R EEMEMKERIE. SFTS. CCHF. AIDS 5 #2/& 44 NLR K6
2.NLR 5 COVID-19

3 70 6 PR 51 Yk (corona virus disease 2019, COVID-19)72 H /™ 5 2P W 25 A 1E el IR 7 2 A
(severe acute respiratory syndrome coronavirus 2, SARS-CoV-2)/#& 4% 5| e i) —Ff 72 5 UM IR A% G2 [ 15]
COVID-19 F35 955 175 7 H 2 55 Il w4 200 Bt ) 388 I R & ) It w200 B /K S v A 9K [9] [16] T HL,
I EEL 40 6 9 > A1 e B P SR SRR AE AR R0 B T B 98D BT LTI COVID-19 i i P AR BE[16]. ik
L 44 R P k2> T 5 1 L R e b EEL 4 o BTG 5 I I 00 1) B2 1ML DR [ 17] BRIz 4k, Rl I
Tt 2 FEUK AT TI[9] . A AL ZH R 1 T v R IR B A A ) ek R P LR B COVID-19 i35 NLR
PR, RZ WKL NLR FH i COVID-19 /™ BB H — M8 xR, & 0] DU NLR (50 i3 e i
JALF[9] [18].

Liu JAE[19]7047 1 115 %] COVID-19 3 HIm K& K I, NLR Jf& COVID-19 35 15 & BAE A
SRR R . ARIE NLR FI4ERR 22, 6 > 50 % H NLR <3.13 ff) COVID-19 &1 & FiE R AR N
9.1%, 4F#f% >50 & H NLR > 3.13 1] COVID-19 & 1% fa BT K AE N 50%. Bastug A. [16]550F 7K
Pl COVID-19 7 55 #4257 1) th £ T [ (area under the curve, AUC)H 0.861, HUB 2 84.4, i 5 2 62.8.
ABERF NLR #m, g™ s, $E02, NLR >4 2 A {E ICU FITMIE £ [20], M NLR <3 n] G845 5 4F
MG RS 217

ABE NLR 7T 3 AU S COVID-19 9 5 ™ E R ¢, i85 COVID-19 B # BT 45 /A R 17].
NLR > 9 i} COVID-19 35 AL Z L NLR <9 1983 5 25 £, H NLR > 9 B &3P ICU F Bl (A4
£[22]. 7E 70 % 1] COVID-19 35, NLR > 6.5 5% ™ B2 B A OC 1 JL % 2 HoAth B35 i f%, NLR >
6.5 SECTAHSCI LR N 1.44, J+ H 5B HMMHEREA BERm[21].

Parthasarathi A.Z£[23]%} 64 T3 16205 #1)5< T COVID-19 3 ) NLR X 5#1 iE7R, NLR 7E Tl
COVID-19 Ji 1 ™ EFR K AUC v 0.833, BUEMEN 80.2%, F¢7PE)y 75.8%;: NLR fETi COVID-19
JRALEN] AUC K 0.820, BUBMEN 78.8%, FEFMEN 73.0%. F:HHFFL R, 7ETMHEILZE, NLR > 6.5
B PR IEE BRI IN, T NLR < 6.5 B3 st m i fiE UL b {A199F = 172, Parthasarathi A. \[23]
45 7R NLR A 7E TN 155 7™ SRR A SE AR I AN S AR 0% . PRI BRI« e s O L AE9 9006 1) 5
Wi, E AL HAth SCERAR S5 1A — 2, Wang S. [17]28 R IUAEFER BN A G IF HARIE R 2 IR K G
W R ZR B L R, NLR ZE T COVID-19 14 282 i 175 ™ H R B A A0 2 TR 7 T A A B FE K.

AR, W 78 % I, NLR ZE Tt COVID-19 FE -1 f5 A 48 L i /N B itk B2 48 i LE 4B (platelet to lymphocyte
ratio, PLR) ATk =L 41 Jig LY 56.4% 41 g LY {E (lymphocyte to monocyte ratio, LMR)#BE5[24]. 1M E. Sun &5[25]F 5%
K, HA NLR 5 COVID-19 B3 ICU AR A AHE, T PLR Al LMR #f5 COVID-19 &% ICU AR
A AH 5 o

3.NLR 5 SFTS

AL I INBR I 2 4B AiE (severe fever with thrombocytopenia syndrome, SFTS) & — {51 & T HI1L 449 ,
B SFTS JiE g, IRRRINRH. AN MM/ BIgEaER. i, 98 M e A &t
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I 5 2 3B DI RERRAT[26] [27], LR RIS 11.2%~30% [26].

SFTS HIAm B R 58 4z B, /£ SFTS Ji e/ 4 7 101, B4l 3-1 ZARFEHUNAL-1RA). H40
faAE-6. A4IAZ-10. R4 AR 313 K F (Granulocyte colony-stimulating factor, G-CSF)F1 B 4% 41 il
1L H-1 (Monocyte chemoattractant protein-1, MCP-1) [27]Z5 4 U B A TR, Hh PRI i bl K 240
B A BIA YR AL o FERI I BE R B, SFTS i 8 BELEZ B JORE IO M [ B30 18 E )% /48, T8
WA IR [28]

Wang X.ZE[26]8F 78 7 415 Flok 5 E LA BB ) SFTS B A8, SET-41 SFTS &35 AFiff NLR B
BETAREH, 2 SFTS B NLR & KA W NLR, H NLR 5201 KU AR 2 IEAH K
NLR KT 5.4 a3 00 SFTS B 01T MU . Wei Y.ZE[29]50 4 1 W9 5 = e 3k 228 49155 A& 3L, NLR /& SFTS
BHNBE 28 RNILT- SR EIFMIEZE, B AUC N 0.738, {XIKT SFTS W#EHFH EAUC = 0.919),
Kaplan-Meier 447 # £k Eo~, SFTSV i3 =T 50 /78 NLR & T 2.0 (& Z LR B8 n. 254l
H1, Liu Y55 [28]50#1 T 228} 182 4] SFTS &t W NLR /& SFTS i 28 KA SEZ (R a7 Tt 5+,
NLR il 28 KAHILRE) AUC y 0.743, e tElmFEN 4.19 (BURTER 54.2, F55EN 89.2%). NLR >
4.19 BFI 28 KILRUIE 5T NLR <4.19 [BE . A4 58 SR, JET-41 SFTS 3 i b ki 40 iy
T TAAE4, MAET-41 SFTS 83 Mk B 4n ik T A 7741

4.NLR 5§ CCHF

o LK - WIS H 1 #4(Crimean-Congo hemorrhagic fever, CCHF) /& H1 47 JE 9% 2% H P 295 2 R 9%
Bl —MeE AR A, IR REER PR A RAT[30]. At i s iy ng sl bz
fish Zh 0 0L 1T B % o CCHIF A2 B2 2 AN IR T8 40 ) B B 1 HRUEAL 3R B (3 1], 5 FE R =ik 30% [31] [32]s

A 20 AT A T A s R PR A R RO S S CCHF (83 TilE AN AR [33] R ER4H
iR B A0 B el 3 B A B g, PR 2 G -3 B e DR SRR, o R A R AR ) A
BRI 2238 A8 P 2 40 B PR 0 0 L A S8 PR R 1S 34

NLR 5 CCHF F{E e 1o 2 FdH>%, FFH NLR w] PLF CCHF & 3% K9 5% [35]. ABE NLR F+&
WERILRE KR, REFIEHMILTH CCHF 83 AR 1) NLR B A7 8 # 7 1BV N, BAET- 4R
# NLR A KL R AAEH P AE[31]. NLR FRAEZ ML CRP 4F, (H2 AT i /M4
[ I /S B LR 9k B2 4 B BE {H (platelet to lymphocyte ratio, PLR) Fll 4r 5 4 & %8 iE 7 % (systemic im-
mune-inflammation index, SII) [35]. Kazancioglu S.Z5[36] KBl 5715 41 - E A EL, ZE T 2H 83 1 A b 41
HMINLR ¥8m . [FIS, ARATHCE T ANBEEE — RANBE 5 =R i NLR FZE T E, KIS =K NLR
ff) AUC EEES— R NLR .

5.NLR 5 AIDS

RIS G s B FF 7 A 1iE (acquired immune deficiency syndrome, AIDS), MFR W4, A& o A H i
Ff19% £ (human immunodeficiency virus, HIV)& 4% 5| & 118 4% 445 . HIV 2R CD4+ T k41 i/ &
MG RE 10 . A RIgE JEAE HIV JEGLE B, Bt 242 ROS. FEZIRES 1 (arginase-1, Argl)Z: £ ff
J7 AN T A EE, TE HIV BGe il R EEEH .

Raffetti E.55[12] 5 XRH] NLR XA ] 80T 5 1 SOERR SR T 5 HIV G 10 2 R AL R A R
MSET CD4 AKCFFIF A A A B 34 B A0 T2 R R 35 . Hanberg J.S.Z5[37]tH &I NLR 5 HIV B4
TEFRBEIRK .

Merriman R.C.55[38] &I NLR F i AME R A 75 B 35 1052 52 P07 S i 2R T T B B O 25 2 Al
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ANF), R ARG HIAERFZ N HIV B B 2 HAR I 25 R (W CRP)EA 75 I %,
I PR B A AT RE 2 NLR SRUREE HIV BHM: B3 1. BEAMERF 70 R B, NLR &2 HIV BB H R
A O L 59 AU, PO TN TR (391, ML SRR . SRS BEPRIR . i IR 254 0 1 0o ML P fa I TR 2R
NLR Fh & RE T HIV e kA G505 B AU, NLR 45 & S5 R0 feotk i] L3R = HIV & ge i b 45000
i A5 (R HE R P2 [401]

6. NLR 5% S M IREE

TR I EEAE ST — PR A VE R LR GIE, 5 XONTE R R G SN R T T BUR & S A AR
INRERRNS[41] [42]. [ R BERE AUB Y AR ve 1) R A2 R AR AR M i, 3t i T AL SE AR [ 5K [43]. BkH
i TE ARG FR I G AAH EAE T, B 2 POy 2 3 [ o 5 R NV g [44], b, F54:
PO RN AR U T o S BURERIE B AR R R S0, FRE IR ERAE IS S A R T R Eom
FR[45]0 PRI ML 0 T4, bk TS AE B AR THEORT NLR 2 IR ERAE Y TI0I 5 - [46], {H2& NLR #9500l
KR LU BRIk B 4T LR R 20 B T A BB B[ 10] [11]

EIRIREERE K2 BOR AN 5121, (HRRIE 42%1 MEEREAN g 55 72 B P o BB AR 3 M AR B 1) A8
RGAERE, (HRJUTATREEE T LSRR AEEAE, thanmBomee. SHEAREE. DU S, Raifias
JEZ N B[4 ], BRI 2 I FR SR IR 1 e B —— B R B MR ERE, NLR XA
O AU (R T RE 73 (4710 FEAR 22 78 Hp AR EERE ISR IR 4H T IS 2 TR R R 45 TULEH,  FRATTE M —IRERIR

Nii-Trebi N.LEE[11]%) 14 TU(ELFE 11,564 B kB0 B3 M ERERE FU3EAT 252350 W A0, ZE T 2 ik 230
A NLR WL & ARG, B ) NLR AIRE R IREAE A PG AR . A, HrERARNERE, K
P NLR B DAV 9 B 850 B3 ST e bR, FF FL — PPl SR T FE bR o (FUR BRI, XU A%
FHREEEAE ) NLR AW E .

NLR 7E PPl e 805 ™ B 7 1 B AW ENME, JOHZ 24 NLR > 10 If[48]. 1fi H. Dragoescu A.N.5¢[48]
¥ NLR 5 RERAE ™ AR AR SR S E /B &K NLR 5711 CD14 T (soluble CD14 subtype,
sCD14-ST or presepsin)fl SOFA (sequential organ failure assessment)iF-43 35 Z FH<(P < 0.001), IXIESZT
NLR TR0k F30E A R 15 B9 AE BE /7, NLR Tl Ak &35 7S A B 7T #E 5 presepsin 1 SOFA $F-43 AHAL .
BRI Z, NLR 268 )5 C b 8 A b EAG AR A B0 B8 4 (0 TIOMAN B, A 1T 6 ik B ik
PR T TR AN AN 1 45 2 5 (procalcitonin, PCT). 45 B 58 845 W 2 55E W5 4799 /55 (intensive  care
unit, ICU)RERIE & 1 NLR RIL, 55 1. 3+ 5 KO NLR #-54EFBEisE R M, Jodig iR NLR H1E
eI SEER LA O . 55 5 K NLP BXA4F R SOFA V43 1T e A5 BT Tl ICU ik B8hE 13 [ £ 3 1R ST 2R [49]
Chebl R.B. [S0] TN EERE R SLZE 1 NLR [ Fe E#BH N 14.2 (AUC = 0.552), BUEMN 44.8%, F¢mit
N 65.3%. Liu Y.Z5[5110F50 K3 NLR Tl ik ERAE 28 KIBIER M B AEE A 14.08, 53CHk Chebl R.B.ZEHF
A5 R W — 2, (H 2 Lin Y 25 R IS0 FIRs 710 70 30l 9 78.3%41 50% [50] [51].Gharebaghi
NLEE[S2HF 78 AR BN BE BT =% NLR FRJ38 i B Jie 0 7 =R 2 AV JE 22 (R 39 0, BB T2 &3 Hh NLR KT
10, 1 B & 1 NLR /M NLR.

PEkiE, 7 RN LR ERE (R At 2 T BN IR BEAE[45], NLR 7E/N JLIRERRE A 78 LU 2 o
NLR ] LA F38r 4 ) LIRS0 O 02 53], Li T.Z5[46]WF 70 & I NLR 212 Wi 248 J LA 7 5 1,
NLR > 1.62 (AUC = 063), B FMlHrAE ) UMRRIE A TE . [FIFEHL, NLR A2 T /N ) LA ERE 9 155 1 7™ E bR &
), 1 H Zhong X.ZE[45]&K I NLR (AUC = 0.715)F0 15 2F R /e J1 i T ) LE LT RS R4 (AUC =
0.647). Zhong X.%[45]10 2 H NLR FREES 2 R (PCT)BCA B A R F /N LAERE 1 R 2. NLR 53
A BRIDE A TN AN ) L B 0E 1 B2 W £ oAl AE 7 b A B2, Eetn, f& Sumitro KLR. [54]F1 Alkan
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Ozdemir S.Z5[55]10F 702 H) NLR 5 CRP Bt & A8 1 A2 Wik 30 I AEAE

AN, fEE LA M AA[56]. 18tk AT R [57]. 1@ TEP AT 2 [58]. HiA &I B0% 2 HINO WA

[59]4675 E R YL PEHS oh #1047 56 T NLR T T H e
7. &R

NLR 2 g A bR 58, BARRA . MMER. BRI, BOA = B S ™

HFREATS MRURIE bR, 7E COVID-19. JEFEMEMkERAE . SFTS. CCHF. AIDS 48 2 A Ye i b &
A REAE, NLR A7 BN 8 B i i BB A Ybr &8, AR50 NLR [3h&28 R
I A G Bl FHE AT e A B TR IR R, Sl Bl e EORE T RE ), T T, SCEIRIT 4R, BRIK
Bt A AE 2R
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