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Abstract

Objective: To explore the value of blood routine and related indexes in the differential diagnosis
of corona virus disease 2019 (COVID-19). Methods: A retrospective analysis of hospitalized pa-
tients diagnosed as COVID-19 (n = 15), 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 were collected and compared. And the receiver operating characteristic (ROC) curve was
used to evaluate the area under the curve (AUC) for differential diagnosis of COVID-19. Results:
Compared with suspected cases and other pneumonia patients, early COVID-19 patients were as-
sociated with significantly reduced counts of white blood cell (WBC), increase counts of platelet
distribution width (PDW) (P < 0.05). ROC analysis showed that the AUC of WBC was 0.87 (95% CI
= 0.76~0.99), AUC of PDW was 0.84 (495% CI = 0.70~0.99). Conclusions: Based on limited number
of cases, the reduction of WBC and the raise of PDW in blood routine is valuable for the differential
diagnosis of COVID-19 patients, while the finding needs to be further confirmed by large sample
studies.
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3B B 56 R 9 2 M i 4% (Corona. Virus Disease 2019, COVID-19), fRiFRFTRME 4, J2& i B e w2
(2019-nCo V)2 G 5| FE ity LA 28 11 995 A8y 32 BEAR 5 (15 [1] - 2019-nCoV J& T B & IR 5, e 5t
% SARS KETIRIF 35 [FIVE ML 85%LL F[2]. COVID-19 f K Fa vt B A H i F BEE YR, 20
T8 KRR A R R ML R R (3], ABR i 5 K. BT ORERMZ IR RE R 1-14 K,
2N 3~T KR, WKRH WER. Z TR [2]. KRR RI LG/ A, SEs, ERAfEE
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TEAE IR O AT, R RATE . OH —RAIBISCR AL T B2 0] AT 9 2 A R
FEAVRFE[3] [4] [5] [6] [7], TIASHI FE A8 I f b o3 R G312 W rb i FH I L 0 SAE G HR 3, 18
5 H BRAE R H 28 (receiver operating characteristic curve, ROC)¥J5#R 1 Hix COVID-19 F 1% 2 Wi i)
2 ANMA o

2. BIRER*®
2.1. fRGIME

2020 4 1 H 23 H & 2020 4F 2 7 10 HFEIASIZ T 2 MR E— B BRI TSHEE, AT
T2, FEREA TR, AT AT EEEE 17 B0 DXON 53 42 ik 58 S W 453470 27 XU DAy I PR
FERVEAL, JEERAME A CT M, BARLRERATH Y L. IR A g Aok —Pue, 2/
5 B B SR B BE YR YT o A FL RN 23 b 1 I HR BT TE R 0 R A S BRI P R B YR T I R
PR T B8 75 SR AT 9 28 1) 22 0 K2 58 R Be AR B 23 A 2 W U PO 2 9 45 %2 (2020A-009), K456 ILE &
RFLFES], CIRIERPACEEZ RS HIERRSES SR EE MRS,

2.2. PLEFNLAN/HERRFRHE

2.2.1. STERFPNIRE

[ P A R BT TS WO SR AU 38 7 O B e PR B 12T 5 R GRAT A Lk - B IERR))
(L] BEALR G P2 WbRitE,  FRAT BRI RIS W . ARAE 2SR, 2 =2 Fiiehifi % 41(COVID-19)
9 [E) ) B 24 IR AR AR B bR A% RT-PCR A I B35 B 45 KT 7 fi 7 2019-nCov A% R FH 14 B ey B2 8] U
SEALIF 91 2L (Suspected) Ay [ 5595 7 (2= 2 WL 2% 5 0 22 465 R IR TS T899 D A% T A ) 99 4 3 R I 1) 22 /0> [ o
1K) 1At 2 (FEAth 4L 28 AP N BMEBE,  HL& 202 BUR 0 TS W5 HE e AU 1] il 95 58
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Fbggg . I RN MG R B, 4) SIFAMUR . B RE A R W A e, JEAVEI /RIS Z5E . T
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i 2 BT W RN AT IR B R IRAT R 50 . R EERIR A B T 3 H R R, FFEEAT
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2.3.2. FEER
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MR CT. 1) MU MERBRFR R : ARG ARG S 7 R R STHRANT 2 28 PPT 05 N IR L T
O WHER(AIMI A, YRR LL . IR . W E T B R A R, it
e /NSO R AT TE RS L IR R AR), WSO IR R N, SRR T H AR & Sk
RIEH NLR. PLR F1 LMR $5%4[8] [9] [10]. A, NLR = rFiRign itk man it £ tb i, PLR = Ifii/h
BT E e, LMR = kA sz g it £, 2) Bt CT RRE, EEXArIEH MR 2 #,

EHE B SCATEMRIERE, RZNFHEE.

2.4. Gt AT

HHE 4 S Prism 6.01 Zeih # A ET o I iR R DU B B 3 L (%) 3R, AR EGR 22
ANMSLEEARTIAESHUG L THE ORI DA B AR UEZE R R, AR R A AR RS X BRI SR 2K 2 A b
(ANOVA), AR R, AR CRHAESHUG I . X T4 IR 38 M 2 S (0 % fde ds, idt—20 4
T BE A ZE AN A it 2% 41955 9 (P HE COVID-19 &8 #) J5 221l ROC HiZk, 115 ih & i FY(AUC), FH Youden
i B AR B FRIAS MMELE o B3 £ A (cut-off ), Hih B BUB M AR 7P L P < 0.05 N Gt 2% 7o

3. &R
3.1. IANBE IR

LN 38 Bl , =41, b COVID-19 41 15 {5, Sefl4l 11 5], RIAHARAG 44 12 ). 5 18
B, Zc 20 4, “FHER N 47.82 £19.59 %, HAERI. FERYAENT IR B E R B E B MHx
WATIR S S M RIEAR T R 2R Fra BE I CT A FH R, RIURGNELTR IR T,
For COVID-19 FISEAAH I IR A FF LI R R L H . RN A BE B2 5. WIGEBNE L E
AR BRI E S Ah, HARTH H A NLR #6350, PLR 4830, LMR $5%, S4BT i%%ES, Ak
W 1.

Table 1. Basic characteristics of the included 3 groups

=1 ZHBENRER

COVID-19 (n = 15) BeBl(n = 11) HAhA(n =12) PH
H(5B14) 5/10 6/5 7/5 0.37
FR (D) 52.27 + 15.69 38.64 + 22.47 50.67 +19.97 0.18
AT 5L
P X 5 14 2 0 <0.01
Fefuh st 2 0 0 0.20
REMERR 2 2 0 0.33
Il PR IR
AP AEIR 9 7 8 0.94
LR SERTIN 14 11 12 0.46
THAGTEREIR 3 2 2 0.98
NLR #5% 3.282 +2.069 4531 +3.076 5.937 + 4,944 0.16
PLR f& %k 203.1+157.1 193.8 +119.9 292.3 + 186.4 0.25
LMR #84 3.788 + 1.700 2511+1.115 2.965 + 2,087 0.16
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3.2. INEMHEER

AN RS BENE, FHHERN “IEE” 80 “RHE7 , ZHRE AT PR b
o NG i BRI NG e R O b v 7 4 A 17 N (A i+ G 1 RANY 18 R - R 1| A
WREFE B TG 5 22 57 (P > 0.05), $RR#AILEFESHEERKX 0, ME X 5 COVID-19, SELlZH Al
FoAb il 28 2H e IR B R OCHBR s HAR WL 2,

Table 2. Comparison of blood routine index of the included 3 groups
2. ZHRBEMMEMITEL 5

I R COVID-19 BRI HoAhaa

(EI53) (n = 15) (n=11) (n=12) P
[SE IR 8/7 9/2 9/3 0.25
PRI L 9/6 6/5 5/7 0.63
W AnpE L E 7/8 5/6 3/9 0.46
AT 9/6 9/2 11/1 0.14
TR AT AT i 5 15/0 11/0 12/0 0.98
AR R 10/5 5/6 8/4 0.48
JIIRAN TR 12/3 8/3 6/6 0.23
MR A7 5 R 12/3 11/0 9/3 0.22
ML AN AR 141 8/3 7/5 0.10

T HE— 5 AR 4 L8 I AE X EL 2 T R B, COVID-19 AH EL T SEA AN A il A 4, 7E (40 i i3
(451 + 1.471 v.s. 7.40 + 2.25 v.s. 7.34 + 2.39)3441 77 [ H B4 35 14 FEAEK(P < 0.05), T £E ML /MR 73 AT B %
(15.51 £2.25 v.s. 12.58 + 1.84 v.s. 12.49 + 3.25)){H /5 1] Hi B 42 35 P4 7 =5 (P < 0.05); COVID-19 #f Lt HAth
Jil 98 4, ZEEREMERL 40 %2 (median0.010 v.s. median0.010 v.s. median0.025) £ ¥ 77 181 H BR 5 3 : A
(P <0.05), fEM/MRHEiT%0(187.2 +110.1 v.s. 222.5 + 63.25 v.s. 312.5 + 139.4) Flifil /M JE£4(0.20 £ 0.10
v.s. 0.24 + 0.07 v.s. 0.32 + 0.14)¥%0 /7 T th IR 35 1 PR AR (P < 0.05); 1] COVID-19.  SEALLZH A1 H A fith 48 20
7E MR E 4 11 %50(1.10 £ 0.36 v.s. 1.47 + 0.67 v.s. 1.30 = 0.70)¥ME 5 i L4527 (P > 0.05); W.I4 1.
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Figure 1. Comparison of parameters in blood routine of the included 3 group
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3.3. MEMRMLEHSWNE

] ROC HZRXS FAM M v K. WEBRVERI AU T £, /MRS /NSO AR /IR A1 8 AN 21
MM, SRR I HO L AUC ) 0.87 (95% CI = 0.76~0.99), MHBRIEKLANHE T HON K
AUC 74 0.76 (95% CI = 0.60~0.91), il /MR i+ 4% i AUC Jy 0.76 (95% CI = 0.59~0.92),  IfiL/IMR A B2
AUC 3 0.77 (95% CI = 0.61~0.94), /N 5347 % £ 4 &2 AUC Ay 0.84 (95% CI = 0.70~0.99), itk EL A it
UL AUC 2 059 (95% CI = 0.50~0.85). ROC 4347 [ 41 H-40F 1L/ 43 47 9 %k COVID-19 S
HHT NSRBI W 2,

ROC of WBC ROC of BA# ROC of PLT
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Figure 2. ROC analysis of blood routine for COVID-19 differential diagnosis
2. MEHLFIZH COVID-19 9 ROC Bk TEFH(AUC)

4. ¥1ig

i COVID-19 1 BT A AW AZA, XK. b i 2 AVE B m[11] [12]. 2019 4
12 ALK, COVID-19 S K afva it iz H3hn, 8 Py & 5 NBOorgdna T iase, HE S
PRI S AE . CEr Y el IR BRI T 21297 7 520 BBEE B IR IR N TS TT 456 AR B P 5
WEFCR. BERK TS, RITEYI0M. M2, EBwRE S, iR COVID-19 KISl F,
Xof 5 BE S T AR AL S R 1) S B A X, DA R BRI B R 2 o 1 O A i T R AT —
SEPRR . A BONZ ORI IZ M COVID-19 B K Fatk &g, i COVID-19 AT e S IR[12]. BiE
B A E R AR A& FIE . S TR NRAH, DRI A8 mE s, AR RAT
5 s R TSR AR 91 P I R S T M T B, RS R

HATHSHBIN < ShrdE” —BE NN, BEARE0 DA IEE TS &, H22REAL. 77
iy B FRARARAE R — B, AAE— I “MRIIVE” 45 2R [13]. 1 Bk B HLAA R &
AR, BN T BEALI B A% YL s o 1 gl 5 ) G o ok AR A B 0 45 SR IR AR T s A S B 491 ) -
W)Y . MOMAESRSIT R T, WKREDA: 1) RAFSEEGEAER; 2) HAT _ElH B e Rom 245 il
REBERFE: 3) ORI A 40 H5E & sk, R e AR HR ol o L A R 56 PR LA
REdR AL LR AL BE L BRI ECA B IR AG B, BHRERIP e Wi E ik —. HAMEEA
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PR IZ WAL P 2R, FEEAE L IS RE BN IR 12 W ) B AR 2 — o JCHAE R E et X =
B FR 2 O R N L, R A R E W B, MR ARESES T 2B, AT 4k
SR R PR ERARE E AR: ,  [EIB A B T & T WL X B B BT 97 . 4 COVID-19
FRRAZTT 7, L R A0 R T R b TR0 B E ) R e PR AR I R TR R BEAR S R AR E P () 0
%tz —,

ASCE R A 4> BT COVID-19 B WK ES (I U S, XTHT COVID-19 4. SeAl 4L A1 [H]
oAt fit 5 4L I L R e R, R 1) WREE S (4~10 x 10%L)1f %, COVID-19 BHAMIEH A
XFE, R REAEAE VAN B TR BOE BRI E s 2) LR A WA I R B (AR IR AR BT,
A0 PR O T B2 2 52 {8 0 E 3 RS 3 LU 7E = 4Ll el 3 B 2 5 3) {H COVID-19 ¥k
Fofth 2 2 2 R 0 RO A U B PR, REERME, HARTIER BENESSHE. 5,
ASAEE B, HET COVID-19 12 Wi 75 2 B (1) — AN B 22 ) BUAE T~ ANF RS T (9 B9 AR B0 97 1)
H 2N COVID-19 B[R] 5 NFEAHX 73, a2 [ H At i FACRH T 2 58 38 AH 2 571) 2

A 297 77 48 H COVID-19 8 B Hbk AN v 20 b,  (HAHE 0 A 2 3 I T bk B 4
Hgs /b o Horh 1 5 55 WIS IR LA B D (A 4R IE ), &2 G B R COVID-19, BEfE&3F
2 BOBEIRIE; 1 Ik LA Bs D (LU AN FEAIR), 2 Wi fa R COVID-19, JCHA#fRERbEI; Si4h 3 1
PRELA BT BOE R (LB A RIEE, 2 B A4 PEAR), HILERE RS, ORI . EAR 2 e
A B A D, (S ARE T B 2R, RS AW I £ o R E A ok,
[F] 5 2% FE Uk CL 400 i sk 0 7T g 5 4 . COVID-19 ™ H F2 B R4 IR SL R i A 5% o 1 i B T 25 A1 i
COVID-19 H %5z WiE, BEE A i T seE B T fa B4 COVID-19 43 RS At A B il 5

15 0NN 71 UL T R v N AN o QA N Y05 2SN 1A N - L EA 2 - i
FERA COVID-19 Ei2 Wi e, X5 H Ao ih R 445 5 — 5. JUH B 4 A v HEORT /N o Ai 9
FEf) AUC #4>0.80, HARUFHIX 32, Bl H S B4t 2. ARS8, nraea B T RS
HALR R T, PR m S 2 Wi E. 54, LMR/NLR/PLR & st 72 o s FH i) 21 1
BTSSR FE bR 2 —, (RIS LE il R 9003 h /G TN E [8] [9]. (HARF AR K B EVEZE R, %E
HF BTG AR W IR bR, AHE T EZER AR YOS I I RS0 A& s A 5. 454 BEfE
BFFE ot T T8 A m TR, ZhZAS W LMR/NLR/PLR 7 f84 B T-fa B A4 COVID-19 AN BT HI4 51,
A B B T3 A1 BIRE I SCREIE ST AL, (A7) 55 At et — P 255 U5 15 L AT 1R E .

BEAT A & 70 & IR CT A8 COVID-19 12 M7 i 224K 4, E58 Tk (2 1ERR) il b4 COVID-19
I R 2 W A B 4 LRGN [13] [14]. TERIZIR B Wikr dEAS IR RIS, I PRERBLLE AL 15 PR I2 B
B A e PR B B, PR =S g A N A AR AR T CT W R4, &l 2 4L
NIRRT s 3 70 B IR B PR ARESE UIRZYIA YT, RGN 75— 0 i A R A
4 5y KU bR ek B IR KR COVID-19 7 RiRYT, RN 75 S 2 F i R RAG I s (EHL I PR FH S B R 14
R MABHE SR R fE IR 22 CT i, HBE CT VP, BUF BTk — Bk 2/ i iz m
Rrzg, X IRAGIZ ¥R IRRE AN e e T B AR P R AT e R [12].

EREESW R, B R, . EERT. PRI, e RFEIRAR A . R A N TS
Jr SRS DO R, 43 AT T LA A B 2GR 7 [15].  H BT O 258 SCERGE P BE 45 A VA T ] 6 R
P, deEREME, AU EAREIRIAX T COVID-19 (17 RUZ Wi AT B EEAEH .

ALHIRBRMEFEIG R : 1) 49N COVID-19 FflE b, Ky A KA CT ik K, HEHT
BRIPER G FIA2 ) COVID-19 B MIAFTES], X ] e S BOEREME M 2) ANHIF T Hh X HRZH I B ) 2 2N [R]
{ERBE B B i 2 58, AE T RS HERNS AR, A R NZE5 R 787 7% &I A0 R TR AR
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