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Value of lymphocyte, C reactive protein combined with

peripheral blood neutrophil to lymphocyte ratio in the early diagnosis of COVID-19
LI Jing,ZHENG Zhao-jun,ZHENG Jing, GUO Hui
( Department of Laboratory , The First Affiliated Hospital of Bengbu Medical College ,Bengbu Anhui 233004 , China)

[ Abstract] Objective : To investigate the clinical application value of the single and combined detection of the neutrophil to lymphocyte
ratio( NLR ) , lymphocyte (LY ) and C reactive protein (CRP) in the early diagnosis of corona virus disease 2019 ( COVID-19).
Methods : Fifty-three patients with COVID-19 and 90 patients with other respiratory diseases were divided into the COVID-19 group and
control group,respectively. The levels of NLR,LY and CRP between two groups were retrospectively analyzed and compared. The ROC
curve was used to analyze the application value of the single and combined detection of NLR,LY and CRP in the early diagnosis of
COVID-19. Results; The levels of NLR and CRP in COVID-19 group were higher than those in control group,and the level of LY in
COVID-19 group was significantly lower than that in control group (P < 0.01). The area under the ROC curve of the single and
combined detection of NLR, LY and CRP in the diagnosis of COVID-19 were 0. 610,0. 705,0. 833 and 0. 817, respectively. The
sensitivities and specificities of the single and combined detection of NLR,LY and CRP in the diagnosis of COVID-19 were 31. 0% ,
69.8% ,67.9% ,58.5% and 96.7% ,62.2% ,80.0% ,92.2% ,respectively. The diagnosis value of the combined detection of NLR,
LY and CRP were higher than that of the single detection of NLR,LY and CRP. Conclusions: The combined detection of NLR,LY and
CRP can increase the specificity and sensitivity of early diagnosis of COVID-19, which can guide the clinical treatment as soon as
possible ,and improve the cure rate of COVID-19.

[ Key words | corona virus disease 2019 ;lymphocyte ; neutrophil to lymphocyte ratio; C reactive protein; ROC curve

2019 4F 12 H LK, P EBIACA R AT I T CoVZC4S5) e R, ML 85% L -1 s py sk e

BB SEE R P R R T 28 o N, Il 4 3 R ]
HAlH X, 2020 4£1 A 12 B, WHO iF 28 51 A2 fifi
RPENG B BT AR B i 44 04 2019 7 B P 7
(2019 new coronavirus,2019-nCoV) , J& T B J& IR
Jos 7 , L3 DR 2 AL 8 SARS R 75 IR 96 B ( bat-SL-

Wehs HI] 2020 -04 -01  [fEREIHIH] 2020 -05 -27

PR ] I B 2 B S — PR S B AR, 2o I I 233004
EZRAN] 25 $(1983 - ), %, FAFHIN.

BEFEE] S M, & FEHE. E-mail ; guohui790823@ 163. com

— — — —

5| S A Al R AR 22 A R e bR B il 98 ( COVID-19)
I RFI T ZA LR T =20, EIERAZHER
S5 1 JE IS R T 2 R e R AR A IR, ™ bk
HE R Ry 2R B 2R A AE BREERE AR 5w AR R
AR SIS R A ] B R R AR AL, TR
By g A L I 1A 440 LR 5 B AT A
AR S HE D, C OB EE T (CRP) THig , EAE
I3 A ARAE KT R IR A1 1 ik L 4 R A T
PR BTLASEIR E M A X COVID-19 191015



702

EHNAYT 5 COVID-19 AR FAER E2, CRP
SENUARTERLECIR AR th I E B 8 —Fh S0 B AR
Do B, T UL T A TR 7R B R — AN
T s A SR E . YRz 2GS TS
(4 e 5 TR e F R B 2 T A O 3 AT L 1 40 i T
o, RHAT i A R v R 4 7K R 41 e
B (NLR) VAL 58 5 S vy i AE b i, vl B
U b, 5z B ATLAAR 118) 8 0 R 285 4 B 3% R GRS ik
K A7 B 9 AH AT R, A SCBEFER
PRELAIML (LY ) .CRP BX& NLR £l 7E COVID-19
Wz W i R A . IREHRE .

1 HARERE

1.1 —f%FH PEHL2020 4E 1 -2 HIRBEB0ARY
53 {5 COVID-19 129 A FEAT 1] o 14 43 B, v 55
30 1], 2 23 Bl 4F#E 21 ~ 87 %, RIS SEECR A 90
18] 2L HE I 7 80 e DR i SR g ) LAt P R Ge e I s
NAE g %o BR2H, Horh 3 44 5], 4 46 i 4R 88 5 ~
86 % . WIS FIHEBR A B A v 24 7™ 4% 2 BRI K
AR R A T B e R e IR L I 48 12T T &
(565 7 WA ) AT o

1.2 AUE A A I BRI SR H AR 75 17 56
/3 H] XE-5000 B [ 8 1L 8 BB i 2K 26, b b ks
21 it 2 X6 HSCRTI AR EL 400 it 465 % 4501480 1 NLR (B ; CRP
i 0 FH 2 EG 2N R AE 77 1 Cobas 8000 7 4x [ 3l 4=
A HTAN . SR FH 0 B A D 2 T 2 a0 A oA s B I
P ity | T B ARG D 3549 7 A% 4 BRG] 0 108 W 15 S A
A AR UEBRAERR P AT A | DT R AT 52 30 3 o ot
Pl

1.3 & DL EDTA-K, BUbis R4 24 & ki
2 mL TR BRI, AR RPUEEE REZ KR H
#lkif 3 ~5 mL,3 000 r/min, 25.L> 5 min, I T CRP
(ARG

1.4 %itFak RAMSIFEA KA ROC
LM SRR IZ WA,

2 #R

2.1 24K EARAm L Rk COVID-19 4
NLR ,CRP 7K -2 X B4, LY KPR % 4l
(P<0.01)(WFE1),

2.2 NLR.LY.CRP #F COVID-19 % B #1854 #7
L) 2019-nCoV #x R KM 45 HAE M A5 ifE , P4 NLR |
LY .CRP X} COVID-19 2 Wi i i {E, NLR.LY,CRP
gl & NLR + LY + CRP B& H T2 Wi COVID-19 fh

J Bengbu Med Coll, June 2020, Vol. 45 ,No. 6

£ 1 AL (AUC) KWK A: 0. 610,0. 705, 0. 833,
0.817, fie FE # Wi B AH ( cut-off {H) 439 K 6. 23,
1.41,11. 80, 2 B 4y 5 b 31. 0% . 69. 8%
67.9% 58. 5% , F¢ 5 FE 43 R 96. 7% . 62. 2% |
80.0% 92.2% ,NLR + LY + CRP B¢ 52 Wi (H &
TRMZEE (R 2 B 1),

R1 2 HEBERENEREE (v +5)

Vol n NLR LY/( x10°/L) CRP/(mg/L)
oyt 90 3.20+1.60 1.80+0.94  6.96+10.93
COVID-194H 53  6.40x7.16  1.21+0.56 57.93 +66.47
t — 3.21 4.70 5.54
P — <0.01 <0.01 <0.01

R2 HIEX COVID-19 BN E D

Bt AUC cutoff i REUE/% $55R1E/% SE P 95% CI

NLR 0.610 6.23 34.0
LY 0.705 1.41 69.8
CRP 0.833 11.80  67.9

96.7 3.210 <0.01 0.552~0.712
62.2 4700 <0.01 0.625~0.777
80.0  5.540 <0.01 0.420~0.590

NLR+LY +CRP 0.817 — 58.5 92.2 —  — 0.644~0.79
10 r —LYM
NLR
RCP
0.8F — K
N
41”(0 6 "J—r" ),(—/
B
0.4 Jf r
/
0.2 ‘
0000 02 08 10

0.4 0.6
14555
K1 NLR. LY. CRPIFCOVID-192 K iROCHH £k

3 it

H T COVID-19 ¥R, AHF 3 &) 2, Jf
HESE e ERE e A LT 28w , SO sE % COVID-
19 B2l BB SR R BRARE T R A R
(g 3 D=0 M il RN a3 8 A St 7
HETIE AR 2 COVID-19 1« & AR UE” f& 2019-nCoV
PIAZ BRI (B A2 bRA R AR N VRS I R 52
] , A e B S5 e, ] B A i A I TG 12 A 3
Bl 2 BEAS: , FERS TR T S 00 25 A A 45 6 T A T
PR SO AR KA BE 45 I K R 2 W COVID-19
PRUEHEMMEN S AR SGE R BEWCE 1) 53 61



I E SRR FIR 2020 6 A% 45 5% 6 B

COVID-19 2 N B 52 55 25 K A 45 S 04 [l Joi 4 73
MrAfsE , B 43 NLR | LY ,CRP &l 75 COVID-
19 RIS G AN A

A5 i R FH 00 5008 24 9 N 112 I R A 2
e BT LAREMERA S o N A BERT IR S |t R Rl PR
PRt S % 45 R & B, COVID-19 411
WBC VTHEUE # 3C# A%, 745 6w MR e i 52 25 1k
AR —JBERE A5, T LY SO X ST —
FRTEERY  ZEH A X AT BB A& 2019-nCoV 1T LI IR
NG R G0 DT 30 LY 32D, X e R R OF
SEDIIRA IR, F T DAHERT LY B0 R S
YR 110 P B A L A O 3k A v TR U
B FE SARS i B B IR N MK R R 48 dE A
IO RIHEERE 5 1 B A & B T A Y
WBC Tt = BH 55, 3 A5 1 B8 2 PR A 1 A e 11
HWN R ESE (fEERE)

CRP 1B 2 e AR 5O 2R 1, S AL K A Tk g
R, 0 40 PR J e s T v A o I T T A R B
JER YL B — AN T R B BT R, AR SR AR B
COVID-19 ZH ¥ CRP /K- %5 %f HEZH B 18 3% 155 (P <
0.01), HT CRP 324 Py 3 26 240 i 5 E K 4%
S AN A -6 (TL-6) K RYRZ IR, 24K Py TL-
6 FHi , REME ) BT 40 e = A CRPY T 28 2 7E Xt
COVID-19 i A 1Y 52 56 == 25 3 43 B i, & 3 2 44
COVID-19 J% N B TL-6 7K - 25945 A R A8 B 18 7 5
[FII CRP 7 48 i S b i 5 BRURVE T, HE 5 WBC
FAEIEMIOE, MY & 4 ), CRP F2F WBC T+ 7,
[ 5 0E AR TR, LA A e A BURRAE

NLR J2& S BRMLAA 5 S AR A I — A48 4w, HoeE R
PR RN HELA TR T, v R 4 A R R AR G % A
Ji, B SR PR AR 5 LY S R e e A, B
HREPMIae, wAE P B gt
COVID-19 5 A F IR IE # S m A, LY T R, M
S NLR JFi5, $e8 NLR X COVID-19 %5 A FidE
COVID-19 Ji N4 5 — % I RN, FEZS R
MR, RATIE & BLA B2 COVID-19 G A Y 14 40 Jifd
FhvE 0 LY P8 R, NLR FHE g ik, 5 20
PRBEREIIHT & B3 2955 N 359 Ay ife PR i 50 A, 3 13t AR
NLR 2 B A A BN R 22—, A B4
AT A A I A 0 4 2 W 3 6 A A
Rt e A EEE X,

K ROC 14843 #7 NLR \LY .CRP S 64

703

T2 COVID-19 5 AUC #K¥K 4 :0. 610.,0. 705

0.833.0. 817, cut-off {H /33 °4 6.23 1. 41.11. 80,

REUE 54 31.0% 69. 8% .67.9% .58.5% , %55+

FE5M5 R 96. 7% . 62. 2% . 80. 0% ,92. 2% , & ]

NLR LY CRP Mt & K BE A5 42 = COVID-19 12 W7 i

R AAERYE, P X5 b R AR U 48 s 1y 3K G o

LR T A S AT S AR A R R

COVID-19 HyFIIZWIKF- | TfiTFE Sl R S AR R

B B B B B30T R I, i A 2 SRS | SR R TR

R,

[ & % x # ]

[1] ZHU N,ZHANG DY,WANG WL, et al. A novel coronavirus from
patients with pneumonia in China, 2019 [ J]. N Engl J Med,
2020,382.7217.

[2] e ARSI E R PR TR 2. 26 T BB R IR
REIRY 1Y I 281297 7 %8 (AT 55 L ) 1938 A1 [ EB/OL].
[2020 -03 -03].

[3] AW, XEHE, PR, 5. 280 S 5 b5 78 37 B e IR 25 i
RAFIE A B R EL ] A 38 B 24 44 i, 2020
(4) :346.

[4] GUAN WJ,NI ZY,HU Y, et al. Clinical characteristics of 2019
novel coronavirus infection in China[ J]. Med Rxiv,2020. DOI;
10. 1101/2020. 02. 06.20020974.

[5] JAEW RAEH, T8, 55 BT HLIX 3 886 K #A4 %0k &
FRRRHE 5 SE 90 B A A 45 SR A0 M [ J/0L ). KR S B2 2 5 I
JR:191-9[2020 —05 - 27 ]. http://kns. cnki. net/kems/ detail/
50.1167. R.20200304. 1246. 002. html.

[6] CUI W,FAN Y, WU W, et al. Expression of lymphocytes and
lymphocyte subsets in patients with severe acute respiratory
syndrome[ J]. Clin Infect Dis,2003,37(6) :857.

[7] WONG RS,WU AH,TO K,et al. Haematological manifestations
In patients with severe acute respiratory syndrome: retrospective
analysis[ J]. BMJ,2003,326(7403) :1358.

[8] HUANG C, WANG Y, LI X, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China [ J ].
Lancet,2020,395(10223) .497.

[9] SPROSTON NR, ASHWORTH JJ. Role of c-reactive protein at
sites of inflammation and infection[ J]. Front Immunol,2018,9;
754.

[10] BORAS E,SLEVIN M, ALEXANDER MY, et al. Monomeric C-
reactive protein and Notch-3 co-operatively increase angiogenesis
through PI3K signalling pathway [ ] ]. Cytokine, 2014,69 (2) .
165.

[11] LIU JY,LIU Y,XIANG P, et al. Neutrophil-to-Lymphocyte ratio
predicts severe illness patients with 2019 novel coronavirus in the
early stage[ J].J Transl Med,2020,18(1) :206.

(AXmit x5 H)



