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Abstract

Objective: To explore the value of blood routine and related indexes in the early differential diag-
nosis of new coronavirus pneumonia (NCP). Methods: A retrospective analysis of hospitalized pa-
tients diagnosed as NCP (n = 5), suspected (n = 11 ) and other pneumonia (n = 12) during January
23,2020 to February 10, 2020 were conducted. The data in blood routine test at initial visit as well
as calculated neutrophil/ lymphocyte ratio (NLR), platelet/ lymphocyte ratio (PLR), and lympho-
cyte/monocyte ratio (LMR) were collected and compared. And the receiver operating characteris-
tic (ROC) curve was used to evaluate the area under the curve (AUC) for early differential diagno-
sis of NCP. Results: Compared with suspected cases and other pneumonia patients, early NCP pa-
tients were associated with significantly reduced counts of WBC, BA# and PLT (P <0.05). ROC
analysis showed that the AUC of WBC was 0.95 (95%(CI, 0.87 to 1.03), AUC of BA# was 0.86 (95%(ClI,
0.70 to 1.01), and AUC of PLT was 0.85 (95%(ClI, 0.64 to 1.07). Conclusions: Based on limited num-
ber of cases, all of the reduction of WBC, BA# and PLT in blood routine is valuable for the early
differential diagnosis of NCP patients, while the finding needs to be further confirmed by large
sample studies.
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H . 33T I R A e BE ST B R R R B il 4 (NCP) A K Bl Wr b OB . 53 BB 2472020
F1H23HZE20204E2 H 10 H 2 M KB RS HISHINCPEE . 116560075 K R 124
o BB RIS P oRLAH B 9k B 0 FU A (NLR) /MR /99K B2 400 . AR (PLR) Tk B2 400 i / B 4
M B (LMR) IR, 2 32388 TAERFE(ROC) B £R (1] #1282 T THAR (AUC) T H X NCP- R EI K HI 2 Wi A
B, &3R: 5ELURFIAHEAMMREEHL, NCPEEEEWBC. BA#FIPLTH#K, FEEREMHER(P<
0.05). ROC/HHT &R, WBCXHAUCKO0.95 (95% CI = 0.87~1.03), BA#XIRAUCH0.86 (95% CI =
0.70~1.01), PLTX{MAUCH0.85 (95% CI = 0.64~1.07). Z5it: ETHRMIEARE, MmEHPWBC.
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1. 531§

3 7Y 56 R 9% 75 1% il 4 (novel coronavirus pneumonia, NCP), &% 37 7d fifi 28, & r 3 28 5 IR s 35
(2019-nCo V) /& 51 L T LUFR 2 P95 42 0 - EE T KB [1]. 2019-nCoV J& T B IR KRG RE, Fobfi i
SARS ¥R 8 A5 1k 85% LA 1[2]. NCP &35 K Btk sk gess o H i 3 B L YR, Z0pFIoE AR
Bl A 32 R BB IRRE8]. ABRE S K, R TORRMNZ IR S RERE 1~14 X, £H 3~7
Ko IR E WA Z T RERER[2]. KRHE IR IR RIS TG 7 A A, @A, R E L), H
R4 E B2k 6 ARG, BEMG LIS N . %R OV RN IE 1L e 1 AL Jm, Tk
HSHHMTE L. BLOA — KAV SCER S T 20 B (IR AT I = A R S ANRRE[3] [4] [5] [6] [7], ThiAs
T FEAULIE I 6] Bl 43 By i R R 12 W rh i 0 L B B A DG FR 4, 38 23 TAERHIE(ROC) i 26 412D 4R
PG NCP LA 2 53012 W i 3 F AR A

2. RS HE
2.1. R

T 2020 4E 1 A 23 HE 2020 4F 2 A 10 HEMHZ T 220 K% 5E —ER S EE, Siras ik
NelE, FEREA TR S, ATEEREIE B0 XN G Bl s W, g DA EAESUUE— P i Tk
W12, WM BB 222, QMMM CT BAJE, SamArmss. SRR &
Rgt—BooE, REHEREWEBERL AT . AW FTIEBUE 4t 1 b BirA 7R R HA s B 25 0 42 Bl
WEMERRIRIT I & . IR TP RAFI T O 22N e —ERE R RS HiEPREE &R, K&
SEDACKERLFEB], CHEBECEIZE 72 i R E S S B E MR =
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2.2. FLAFIGIN/HEBRFRE

2.2.1. SHAFISCHRERAEHEBRER A

A (B A A AR R AT TSI SR B 5 & OB Bl R Bl 48 1297 7 R (AT SE HLAR B 1ERR))
(L] SEALE B 2 Wibn e, FRRAT BRI IG R S W . (RIS s R, o =20 Fihi & ZH(NCP) A [H
i B A WP TE bR AN BB AR A RT-PCR A I B0 5 25 KT 27 2019-nCov A% R B M Bl s 2[RI . SEALL
I3 i 2HL. (Suspected) Ay i FA5 135 [ 125 W0 5% 48 328 252 9 0 WP O i D A% B o I 12k 38 CRASE Bk 1) 22 /D AT 1K)
T HLAth il 28 (Others) 24 [FI IR N BHME e, HLZ S02 8k A0 12 W5 HESNSEALIR 9] O Ml 5

2.2.2. HeRsARE

HEBR: (1) A RIEGE AR 202 82 AR Be sk e U s (2) HABe PR A, s AHEE 5 |
TS W LU B LA ST R IF I I MIBE N 212 s (3) WP Y RME: B ) R B e M s
R I KRR E R R B (8) AIFAMR . BEE A R AR, R VE /MR 2
TURIBE 11285 2 WA B 00 0L AR 45 SR’

2.3. HRHEE
FH 2 2T IR S AT NI B P AT o0 22 50 . R BRI ANAHEIAG 3 7 I PR, FRHE TR
XAz o

231 FRITRES
(1) RIGHT 14 RNEEXIMREL: (2) KIGHT 14 K5 NCP B A b, B Hfiid >k @ 2%
(X 1) & A R AR () B s () REEMER IR

2.3.2. TEER
(1) EEEER, mEHRG =5, UIARES, (2) MGERR, il %, . %R, (3) 1M
fIEREIR, WREE. 2. . EKSE A

2.3.3. HEHRE

FrA N &3 5@k SYSMEXME 2100 I 48 43 A AR i 3 % CT 583541012 I (14 I 5 A A0 i
#CT. (1) MR EAE: ARHRIE R SE S 43 © R R SCERAT Z 38 I K PPT 2 AR T 9
e FR(WBC. NE%. LY%. LY#. BA#. HGB. PLT. PDW. PCT), W4EIEH /5% NEtesl, I Fmt
TE T HARESCERGE R NLR. PLR A1 LMR $5%4[8] [9] [10]. H:r, NLR = rphkign i/ ibk e am i it
e, PLR = [/ THACLLE, LMR = R0/ RAZ AT 4. (2) Mt CT 4%4F, FEX
SPEEFSH 2 8, IEFE XN RAESRFH, RZ T E.

2.4. FH5HR

el o B Prism 6.01 Seit A8 EAT o i T ABOR UG AT 1 23 B (Y0) 2o, 4LTalxt LR A
M HEAR ARSI THETUR IR £ drdEZE RN, AR LR AR RO BRI B R R 5 22
IHT(ANOVA), s ks, L LR AR S H0a s . xb T 2ALIAAG 2 1 22 3 i i # e A, 3t
— B I BEALAL A EL A A AL I (BT 4E NCP i) J5 22 ROC ik, tHE M4 N HEf(AUC), FIH]
Youden 5 AR 0T B R B ARy de ( FHE (cut-off {H), FFiHSEURMERIRE -1k, BLP <0.05 AF
gt LS.
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3. &R
3.1 PANBE AN

YN 28 BB, Hof NCP 415 6, Befldl 11 5, HAhAG A4l 12 ). B4 14 6, FIERN
47.32 £ 20.70 &, HiEnl. FESAEN IR ENEZE R #0 BE B AMHGRATR S L ra BEN
W CT 35 78 RO, RIUBSPERIF IR A, Horp NCP FISEIZH Y [m14R s B2 M il 28 R B 2 25 18
[ K 4 o B 4 5 WPIOE B OB RER . (KHE B S B (E S A5 B F SRR, I B 4y
f&#r+ NLR. PLR fl LMR fE4L[RI 7R TERA & 2 55 BAR L 1.

Table 1. Basic characteristics of the included 3 groups
1 ZHEEN—MRER

NCP (n =5) Suspected (n = 11) Others (n = 12) P value
PRI (F1%) 1/4 6/5 7/5 0.33
FR (%) 58.40 +11.82 38.64 +22.47 50.67 + 19.97 0.16
WAT S
P2 X e fe s 4 2 0 <0.01
Fefuh sk 0 0 0 NA
REM R 2 2 0 0.89
I PRI
4 EEAR 3 7 8 0.96
W TR IR 5 11 12 NA
AR 2 2 2 0.53
IH FE #1575
WBC 2/3 8/3 8/4 0.44
NE% 2/3 714 4/8 0.33
LY% 3/2 5/6 3/9 0.35
LY# 3/2 9/2 10/2 0.53
BA# 5/0 11/0 12/0 NA
HGB 4/1 8/3 8/4 0.85
PLT 4/1 8/3 715 0.62
PDW 4/1 11/0 9/3 0.21
PCT a1 9/2 6/6 0.22
NLR 6%k 3.71+2.88 4,53 +3.08 5.94 +4.94 0.52
PLR f84 229 + 246 194 +120 292 + 186 0.41
LMR &% 2.70 £ 0.675 251+1.12 2.97+2.09 0.79

3.2. MEMSIER

HE— D AHE I8 - EHEAT 73 4 A I, NCP L SEALZELAN HAth i ¢ 417 WBC 11 %5(4.02 £ 0.53 v.s. 7.40
+2.25V.s. 7.34 £ 2.39). BA#(median, 0 v.s. 0.010 v.s. 0.025). PLT i1%1(149.80 + 74.27 v.s. 222.5 + 63.25 v.s.
312.5 + 139.4)¥44H J7 1 H P05 3 1 FFK (P < 0.05); 7E PCT (0.19 + 0.08 v.s. 0.24 + 0.07 v.s. 0.32 + 0.14) 1l
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Figure 1. Comparison of parameters in blood routine of the included 3 group
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Figure 2. ROC analysis of blood routine for NCP differential diagnosis
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4. g

1T NCP EZIG KB T B AR, St 2 NA EE 1] [12]. 2019 4 12 H BLK,
NCP SEABl 51l S 2 o3 H 3G 0, 3 B4 FRT s N B & I T B . R B et bR 253 S e (R it
REIT TR WA BRARIRNAISYT 250 R R POl T3 258 FOl . (HAEIRIR TAES, K#KI112
I W12, AERBwE 212 HEBR NCP R JLER B, X BBt 12 it 2 AN 1 S R 1) SR 2 i B =X, A
KA Relte L2y R B — e dkik. miH, BESARKAE. BT SR . 297 iR 2= FH B
PR R E R DU 7 o AR BONZ DR W NCP 35 K Ba kg, VI NCP Jitr
(AL G [12] . BEAE A 7 4 E 0 R R AN ORI AL & I8« IR IS N IRAS #e, A ALAT 0 2 S ok 4 T
ALLIoR A5 PRI AR S FH 1 R B R MESSC RT3

HATHZHBIN “SArdE” — B AZBRAAN, BIREE DRI F S, E2R R
P U FRALRAE AR — B SR R, AEE— 1 “ARBIE” 255 [13]. T B 2 BT MU AR &
AR, BN T BEALI A s s e 1 1R) B 8 1 S AH o o AR R IR ARG WU 5 SR I AN 1 S B 431 11
HILyT . BMOMTERAT 3 AR(IBIERR)ZIT T Zrp, T B CT RHE N R EARE, HFEB A “© K
FERFIRGERER, @ A0 511 40 M S B b, Bk AR M T b AR A I PR I2 T
(A ESTR

o fn AR I R 5 [ b, RESRAL SO LA H . R RS BN R I ARG R, #HNEIE
WL Witz —. HAMEE B IIZHi fdt it — DR, FLEetiil Nk Re B 12 I 1) 5 2
Wiz — o JUHAEEZ M X E B2 R BRSO, ME G REN. 5k, s
REZAM 5 T2, HTHEESHNE. A RE. BICREE R, FBA BT 57
X BB ] IR FR . AE NCP & hi2d7 7 & rf, I A WBC A bk R 40 B vt 435 2 I R B Btk AN
SRS RHEE N L B2 —

A SCi i R AT NCP R E WM AIZ [ L FURE 2L, XTEL T NCP 4, BEALZH & (A3 3 A it 58 41
FOIIL R TR R, KB O BiE2ESH%H(4~10 x 10 9/L) i 5, NCP EZAIEH AXth, F ] fg
FAAE WBC IEH BRI @ 12 KE W& I K B EE RS AB)EOL T, WBC X TR 5%
{ELA T R0 S 8 LU = Al R) e R e 22 s B (H NCP AR SE B A 2 4 48 835 (1) L3 WBC
BEC, mAEX I FHE N 5.02 x 10 9/L I il Hg AT X 4y, FEIERME, HART RS SFMEY
ZHEAE. WM, ASHEZE R, HET NCP 2 Wrh G — DN EE AT ANFEIEL T 7% T
(AT (V) A2k NCP B3 [ IE 5 NFEAH X 43, I 2[R HoAth e FARI/ B 98 26 38 AH S 0] 2 ASHIT 9 1 O
AT I R NCP - SEALLI 51 A H A il 8 () 2 N8, BRTA BRAEAS, #E# 1) WBC [X 43{E 5.02 x 10
olL, TMiEEIRT NES T HEERBRIREEN, LHER TS, KRG HE M2 EET.

[ 1297 77 248 H NCP R 35 BG4 p T H s b, (EAH 78 Fp A0 4 Z8 8 B 7 bk e 4 Ak 2>
Forr 1 1B F ARSI Wk A R (BT AR IE ), AW E R NCP, BRAEGIF 2 AUBE IR 1
151 5k B2 200 B - B0k (F B AR, 2 W R fE EE AR NCP, TEBARRIEREZOR . 4k 3 Bk B i i it H e % (1
BIAgIMER, 2 6] FAfpEfR), LA @RS, MM . B 2 Ffo B A R Y B e
Y IRD, (FARBME TR ZR, HEA RS A AN L NI EAA 5, [R5 ek e 4
I AT RE S S . NCP ™ B FEE A IR IR 9. WBC FERXT NCP A3 %12 i i 8, A kg
W/ ] GEA BT /G FE A NCP (12 B2 W AT AS B 15 .

IbAh, AW KL BA#. PLT. PCT. PDW Al HGB [FIFE B NCP %5 E, X5 H &2k
RS 45 A — . JUH BA#FI PLT [ AUC ¥9>0.85, HARIFMIX 4 E, s s5 WBC. el
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MUBEE b, PR B T BRAR AR 3= 0, i — B3 i F S a2 i . 534h, LMR/NLR/PLR
2 IR 7S FP P (02 I 1) TS T4 b 2 — [ B 7 0 9 7R A T A 28] [9]» (AR 5%
KRR REEZES, FEHEZEATEMAESE IR, A7+ F 2 RER S Ri2h i JE3)
AMME A . 45-E BT o T BUS BB s TN, shA W LMR/NLR/PLR AT REA B T fa s
BNCP A RIS 5], LARA B T8 AA QIR SCREG ST LIRS, (B 55 HAh it it — 4 &
TG T GUEAT R AIE -

BEAA 07 = WP CT RS NCP 2 Wi = Bk, H A3 FURIE IE R R it NCP Ik K2 Wiks
#E TR HRAN[13] [14]. TERIZ IR B Wikr AR 1 [FI, I PRFRILAEBERLH B 115 PR 2 W 1] 147 0 Fo
e kB 2 A R A 2 AR IR T CT War R4, & 2 /7 PL FEHR R &
FEIRIBTT s 3 70 JE BB B P 2 X RE S CUIRZGPDIETT o1 b R I Tk — 2D A AL R A s 4 4 L LA b=
B B B9 AR IR NCP 77 RI69T, RIS 7% O rR U R R A I s LK AR e ) S o R0 v o L0 S ko JE I
M MPITH 22 CT M EH, A CTiFy, SEBT#— S 2 fiEmmens, sz
TETRE AN 5 B2 T DR B AR mT e B R S

ERESW R, K R, R, ERE . R IADU T, X RSB BEEE A . P P AR
Fili SR U R, 43 AT T LA AN B b i 245357 [15]. H AT C 22 5 SC B v G 1S 45 A e T T i
2, MR EE G, 7RO ERRERESTT NCP (40 B2 fiG T BA R .

AXHIREEEZEMT: © 99N NCP IEHIED, Ky BA RN CT i REKMW, FHEbTRE
TR ANERAL NCP BHMAZAES], XAl R FEUEBEM M : @ A7 Aokt B 255 B = 9 [ 43 B 51
B 5 R il 98 SR, ANIR) T B2 S8 {E M A NBE, BT N Z S5 10 BT B 78 5525 BRI 26 TR ABE: ® 1L
WO UARURR bR, AT 2B ZFAREm, J0H NCP &M . @ AW ROV T, *t
NCP EWifi — 8 TR, (HEWIIHARFEA ., &R — 5.

i AR, BETHREARE], B WBC 1LY 4h, GRS BA#AT PLT KR [FEIFEXT NCP 3% 3
SR A SN, BIERT KREAE Tt — PR SE,

SE K

[11 B2 P, B A e RO a5 A 1 il % 12 97 O 58 (04T 5 0 ARO[I/OL]. [ A i R 45 & g% A5, 2020:
1-3. http://kns.cnki.net/kecms/detail/11.2787.R.20200208.1034.002.html.%%%Zhu N, Zhang D, Wang W, et al. A nov-
el coronavirus from patients with pneumonia in China, 2019[J]. New England Journal of Medicine, 2020. DOI:
10.1056/NEJM0a2001017.%%%Hui D S, | Azhar E, Madani T A, et al. The continuing 2019-nCoV epidemic threat of
novel coronaviruses to global health—The latest 2019 novel coronavirus outbreak in Wuhan, China[J]. International
Journal of Infectious Diseases, 2020, 91: 264-266.%%%Li Q, Guan X, Wu P, et al. Early transmission dynamics in
Wuhan, China, of novel coronavirus - infected pneumonia[J]. New England Journal of Medicine, 2020. DOI:
10.1056/NEJM0a2001316%%%Wei-jie Guan, Zheng-yi Ni, Yu Hu, et al. Clinical characteristics of 2019 novel coro-
navirus infection in China [J]. medRxiv, 2020: 20020974. DOI: 10.1101/2020.02.06.20020974.%%%Chen N, Zhou M,
Dong X, et al. Epidemiological and clinical characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan,
China: a descriptive study[J]. The Lancet, 2020, 395: 507-513.%%%Jin, Y., Cai, L., Cheng, Z. et al. A rapid advice
guideline for the diagnosis and treatment of 2019 novel coronavirus (2019-nCoV) infected pneumonia (standard ver-
sion). Military Med Res, 2020, 7: 4. DOI: 10.1186/s40779-020-0233-6.%%%% &, & 49, ¥, et al. &M i i/
BRI 240 M LU AEZE /N AN B It 12 Wb R [3]. AR5 4 TS s 22 24 3, 2016(12):1683-1686.%%%H ¥,
B, FEHL, S R 4 U 2 A b 2 T 1 e LS SR B I 2 B R PR AL TR 1k BA B S [].
BT ERLR 2544, 2017(10): 1308-1314.%%% B0 4=, (it B, 5. JHEAL T ks M 2 i AR S i/
BROGRS B FAR AR H0 IR 23 BT [3]. 55 Jea 4 ) S e K% s JHF K 23 W8 SIS, 2019: 176, 1D 055.%%% Bk
M iy, B0 A BB BN Bk B B e IR W R, B 2 8 | [JOL]. & 25 & ik, 2020
1-9. http://kns.cnki.net/kcms/detail/42.1293.R.20200211.2022.005.html.%%% 2 & ¥, # SCiA B T 3%, 25 07 B 6 R0
O PEER NN E KRS E R S # FEPDOL b E B E % 2 &, 220 19
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