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WE. Bo BHib PR ke E (NLR) | BEEZE I (PCT) FMICK M EF (CRP) X4
BEGERR M2 (COVID-19) M2, FiEk EBULTHH — ARER230415ELICOVID-19/E3 ,
HRAE BT T S AL 233 (CT) | PH SN LR B AEER B2 ( SARS-CoV-2) #R . JEEEIN TG
BUPRFINIL B FAG I 25 5okt /5 70 M COVID-1941 (80 ) | ERE 4L (1004 ) FI4medl (50%1) , HAE3A
A4 (WBC) 5. R 4350 (NEUT#) . W4 X150 (LYMPH#) | B4 A 7t
(LYMPH% ) . MEERPERI4N4a X% (EO#) . NLR | PCT, CRP/K¥. &R SEE4MLI, COVID-19
ZINLR. CRP/KF4 1, LYMPH% . LYMPH#, EO#KFHAL, ZRAGI#E L (P<0.05) o SHIHLIHMH
lt, COVID-194HLYMPH#. EO#, NEUT#. PCT. WBCIIH&HK, Z5F A5 L (P<0.05) . X374
BEN R BT A R, SR A, COVID-194 % WBCIT4<4.00x10°/L. LYMPH#<0.80x10°/L
LYMPH%<20% . EO#<0.05x10°/L. NLR>3.0. CRP=10.00 mg/LILHIH R, ZRA5 %53 X (P<0.05) ;
SMEAMLL, COVID-1941 5 FWBCit4(<4.00x10°/L . NEUT#<2.00x10°/L, LYMPH#<0.80x10"/L .
EO#<0.05x10°/L b fl# 5, WBCiH4E>10.00x10°/L. NEUT#>7.00x10°/L, EO#>0.50x10°/L, PCT=0.50 ng/mL
IR, Z2REFRIT#EL (P<0.05) . £ LYMPH## /. PCTIEH . NLRFICRPH =/ZECOVID-195
WIbRA, BCA R T/ A SARS-CoV-2A% BRAGI FI AN 7 .
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Early diagnosis value of NLR, PCT and CRP combined determination for COVID-19 ZHU Chuanxin',
ZHOU Yuping', ZHOU Qin®, ZHOU Guifeng’. (1. Department of Clinical Laboratory, Xianning First People's
Hospital, Xianning 437000, Hubei, China; 2. Department of Cardiology, Xianning First People's Hospital,
Xianning 437000, Hubei, China; 3. Department of Nephrology, Xianning First People's Hospital, Xianning
437000, Hubei, China)

Abstract: Objective To investigate the value of neutrophil/lymphocyte ratio (NLR ) , procalcitonin ( PCT )
and C-reactive protein ( CRP ) determinations in the early diagnosis of corona virus disease 2019 ( COVID-19) .
Methods A total of 230 suspected COVID-19 patients were enrolled and classified into COVID-19 group ( 80
cases ) , cold group ( 100 cases ) and bacterial group ( 50 cases ) according to thorax computed tomography

(CT) , severe acute respiratory syndrome coronavirus 2 ( SARS-CoV-2) nucleic acid, viral serological
antibody and blood culture results. The levels of white blood cell (WBC ) count, the absolute value of neutrophil
(NEUT#) , the absolute value of lymphocyte (LYMPH# ) , the percentage of lymphocyte ( LYMPH% ) ,
the absolute value of easinosphils ( EO#) , NLR, PCT and CRP among the 3 groups were compared.
Results Compared with cold group, COVID-19 group had higher levels of NLR and CRP, and the levels of
LYMPH%, LYMPH# and EO# were lower ( P<0.05 ) . Compared with bacterial group, COVID-19 group had lower
levels of LYMPH#, EO#, NEUT#, PCT and WBC count ( P<0.05) . Compared with cold group, COVID-19
group had higher proportions of WBC count<4.00, LYMPH#<0.80, LYMPH%<20%, EO#<0.05, NLR>3.0
and CRP=10.00 ( P<0.05) . Compared with bacterial group, COVID-19 group had higher proportions of WBC
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count<4.00, NEUT#<2.00, LYMPH#<0.80 and EO#<0.05 ( P<0.05 ) and lower proportions of WBC count>10.00,
NEUT#>7.00, EO#>0.50, PCT=0.50 ( P<0.05) . Conclusions Decreased LYMPH#, normal PCT and increased
NLR and CRP are early markers of COVID-19 patients. The combined determination can be used as a supplement to

SARS-CoV-2 nucleic acid determination.

Key words: Corona virus disease 2019; Absolute value of lymphocyte; Neutrophil/lymphocyte ratio;

Procalcitonin; C-reactive protein

H TR BT 4 ( corona virus disease
2019, COVID-19) Bl PRIk I i 2 55
M E A T S 25 A A SR 7 2
('severe acute respiratory syndrome coronavirus 2,
SARS-CoV-2 ) EYHRIHE I, #7040
I B B IS A TR Ml AR R AN B, SRS
Ao 20 S 0 B 30 B S SR A Wl S Y ( polymerase
chain reaction, PCR ) Ki{lllSARS-CoV-24% iR J&
ZWICOVID-198y “@rifE” , {Hilm Rt &M
SR 9 A 3 S P CRAT 7 PH A A A1
LRI NN TR SN =30 7 N P o e 7 S R
A5 81 JBAE 43 B T 230451 SEUSARS-CoV-2
R A A4 (white blood cell, WBC)
T, TR A4 XL ( neutrophil absolute
value, NEUT#) . JRELAHAIZEXT40 ( lymphocyte
value, LYMPH# ) . W& R P hr 4 il 4 % %2
(eosinophils value, EO#) . "Mk 20/ ik = 40
JBELME ( neutrophil/lymphocyte ratio, NLR) .
CIZ W5 ( C-reactive protein, CRP) . [F£5%
J5i (procalcitonin, PCT) /K-, #RIFLYMPH#,
NLR. CRP. PCTHHilx FHCOVID-191i2
Wi L
1 #MEIFE
L1 ImRBORE

PEHR20204F 1—2 H a7 i 2 — AR EE B
COVID-19/£#80f1 (COVID-1941) , HH15349
il %316, AFEES ~90%, P (50£16) %
JRE BE 1000 (A A ) , HhBeof] . Z040
B, 4FiE3 ~88%, VI (49£18) %5 AHERI /AL
BFESOH) (L) , HrhHasfl, &22f,
B (50£15) % 3AHURFEN . AFRAFIR IR
BRI AR (P>0.05) o A B E R
AT NG ARREAR , WP LT 2 4 4

( computed tomography, CT) , WA FSZH2%

VG R SEPCR, PR TE L9352 S SARS-
CoV-21E AR /A . Afb . e . s
FREERHTIW

1.2 JRBIAZERS bR

COVID-19%12 K EEARYE BBl IR 2
Wi Ri2I7 % CGRATEEM) ) Y. COVID-19
HEBE 2 G], RIIEELFSARS-CoV-24#% i
K BHME B A COVID-19 4 F5 il sl , JFRCTR
XU AT ULEE Fr RS 3 A D15 . JEE Ak bR
e PERENTIGE -RADEEREIR (BZE . FTHENE .
B ), SARS-CoV-2EZmAFAM:, MFRCT/xR
XU TCBARE o Tk 2 A 45 18051 HH 28 3k Jelo 2t e
B 3 LRI R R L TR R
BRI RE K2R R T, SR RPN ERIR
J75~ 7 A, IR EHmIRE B, A A
ABEbRME: BE MBI KR mw . &Ea
A AIRTA . M S TR A TR A A A
1.3 ik

K HBC6800 M /AT (RINE Hw S H) )
MEWBCIHEL. NEUT#, LYMPH#, 113 NLR;
K HAUS8004: AL AT ( SE [ DL 38 & R IR FE A
A) KCRP; R &K JEMAGLUM 4000T#! b
2RI CRYIBFT AR ) KMPCT; 4 pK:
FAHATAN R B35 5 RAITLOSS M 4> A B 1%
(P RKBENT] ) KiSARS-CoV-29R TR ;
SR FH B Vg 0 B2 ) B A 1) 4 s v A N 5 00 9
EIINNS
1.4 Gtk

K HISPSS 20. 04k {45 B Hi 2k 45 58 143 -
HEEEVEAR AT 2257 RS, 4l A] H R
SEREAR G s AR IES A TR LR A (M)
(DU EL (Pys, Pos) 13578, ZHIA]HLHCR HRL
Mk, AR A () £oRx, AN
KHARR: . LAP<0.05 R4 G008 0,
2 #R
2.1 3EH REE A DA 45 2R LA

S5EEHMIL, COVID-194iNLR. CRP
K4, LYMPHY% . LYMPH#, EO##LKK,
ERHGITFE X (P<0.05) . S40HEHM
I, COVID-194iLYMPH#. EO#. NEUT#,
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PCT . WBCITHUEAML, EZRA5I¥%E X

(P<0.05) . &1,

®1 INHBEBRXKRVERILE

.55.

M[ (P, Prs) ]

20531) % WBCIHE (x10°/L) NEUT# (x10°/L) LYMPH#/ ( x10°/L ) LYMPH%/%
COVID-1940 80  4.88 (3.64, 6.11) 3.16 (2.15, 4.42) 1.07 (0.89, 1.46) 19.00 (13.50, 26.80)
JE A 100 5.12 (4.95, 7.50) 3.25 (2.55, 4.30) 2.51 (2.05, 3.94) 35.0 (29.50, 40.80)
TR ZH 50 11.65 (10.02, 13.50) 9.85 (8.02, 13.00) 1.85 (1.39, 2.90) 18.70 (15.50, 25.80)
T(H 47.68 35.22 7.89 6.34
PlY 0.000 0.001 0.001 0.002

205 EO#/ (x10°/L) NLR CRP/ (mg/L) PCT/ (ng/mL)
COVID-194 0.03 (0.01, 0.05) 3.55 (2.61, 4.70) 20.55 (18.20, 34.90) 0.22 (0.19, 0.38)
BB 0.07 (0.06, 0.10) 1.25 (0.81, 1.70) 6.50 (4.50, 10.20) 0.18 (0.14, 0.31)
el 0.06 (0.05, 0.09) 4.85 (3.05, 6.30) 26.80 (19.50, 36.00) 2.78 (1.50, 3.95)
il 8.80 3.41 21.42 41.01
PfH 0.002 0.010 0.002 0.001

2.2 3IPHBESZ AR

SRCE AL, COVID-194# EFWBC
11 %0<4.00x10°/L . LYMPH#<0.80x10°/L .
LYMPH%<20% . EO#<0.05x10°/L, NLR>3.0.
CRP=10.00 mg/LILBE R, ZRAZRITHEXL
(P<0.05) . S4umdiMitt, COVID-1941& ¥

WBCit4k<4.00x10°/L. NEUT#<2.00 x10°/L .

R2 INMHEBERNERSEILHILLE

N2, S
=]

s
- &

LYMPH#<0.80x10°/L . EO#<0.05x10°/L H. 5%
W, WBCit#(>10.00x10°/L . NEUT#>7.00x
10°/L. EO#>0.50x10°/L, PCT=0.50 ng/mLLt
Bk, 256511
%2,

X (P<0.05) . U,

WBCH#U/ (x10°L)

NEUT# ( x10°/L)

4L e <4.00 4.00 ~10.00 >10.00 <2.00 2.00 ~ 7.00 >7.00
COVID-194 80 23.75 76.15 0 12.50 87.50 0
AR 100 14.00 83.00 3.00 9.00 88.00 3.00
L 50 0 18.00 82.00 0 10.00 90.00
TE 55.67 10.24 5.11 473 3.27 -1.02
Pl 0.028 0.001 0.000 0.000 0.000 0.000

o LYMPH#/ ( x10°/L) LYMPH%/% CRP/ (mg/L)

<0.80  0.80~4.00 >4.00 <20.00  20.00 ~40.00  >40.00 =10.00 <10.00

COVID-194]  26.25 72.50 125 33.75 65.00 125 56.25 43.75
BB 0 52.00 48.00 0 44.00 56.00 4.00 96.00
el 0 96.00 4.00 26.00 70.00 4.00 80.00 20.00
T 0.61 7.67 1.02 0.44 34.57 233 12.36 9.28
PH 0.000 0.081 0.000 0.000 0.004 0.000 0.001 0.002

. EO#/ (x10°/L) NLR PCT/ (ng/mL)

<0.05  0.05~0.50 >0.50 <1.50 1.50 ~ 3.00 >3.00 <0.50 =0.50

COVID-194  36.25 62.50 1.25 0 48.75 51.25 98.75 1.25
R4 9.00 79.00 12.00 48.00 50.0 2.00 97.00 3.00
A2 8.00 72.00 20.00 0 30.00 70.00 4.00 96.00
TE 15.64 2.20 2.69 -2.11 4.55 41.00 32.56 61.00
Pl 0.001 0.611 0.047 0.000 0.159 0.000 0.000 0.000
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TR, kg, LYMPH#E /DI B
SARS-Co V-2l WL B AR R HF, B LR
KRR 2, T BN M e R e
fiX, NEUTH#RIEABIE, LYMPH#, EO#F#IX
M5, NLRIFE®, SARS-CoV-2/8 YL i &k 5
PR RRE R TR, RAEAREYNLRA =,
ZHEBE EBCR M EABT S AL
M, SEEHAML, COVID-1944NLR, CRP
KV, LYMPH% . LYMPH#. EO#/KF
BAL, ZRA%i#E L (P<0.05) . SARS-
CoV-2 R WY PCT AT R, HUBIFHHE
RS EARERPCT T U 5 40 4L A
o, COVID-194HLYMPH#, EO#. NEUT#,
PCT. WBCIHHUK &L, ZRASIT¥E
X (P<0.05) ., COVID-19%& % R T 88 B 7
R, HEERESANRSERG. M
LYMPH#, NLR, CRP, PCTXCOVID-19%
R I02 W SO 52 R I A e B EE LY
SEMAE" . ARSI B E D ZE L
iR, SEREAML, COVID-1941 /¥
WBCi14<4.00x10°/L, LYMPH#<0.80x10°/L .
LYMPH%<20% . EO#<0.05x10°/L, NLR>3.0.,
CRP=10.00 mg/LILfl# R, 2R A5t E X
(P<0.05) ; S4mdiMitt, COVID-1941&#%
WBCil#$1<4.00x10°/L . NEUT#<2.00x10"/L .
LYMPH#<0.80x10°/L. EO#<0.05x10°/L [t {4
B, WBCH40>10.00x10°/L, NEUT#>7.00x
10°/L. EO#>0.50x10°/L, PCT=0.50 ng/mL/KF-
BIL, ZRA501a L (P<0.05) .
SARS-CoV-21f& JetEig , BYL R HWBC
FHECE # sk, LYMPH#. EO#H] @ s/,
PCTIE%# , NLRACRPT| & n] B 2 v 75 v] 52
() S 56 28 T SARS-Co V-2 8 L 45 F51", B¢
ARIMLYMPH#, EO#, NLR, PCT, CRPX}
COVID-19 S IRy Ty S8R 2 G 2
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