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W E. BB S>H#HRTRBEM X (corona virus disease 2019,COVID-19) % & F I do L8 T4 F 25 R 454,
Al RTHAANREAE ) FiE RIR202051 A 11 BE202052 A 18 B A AL PHBEKRFRAFEFZERER
P B IR 43R AT A B AR R (SARS-CoV-2) AZBR Al FRUPL#Y 626 4] BB AE AR L0, 5 RIRF st & #4014 B
SARS-CoV-2 #Z BR A i 2 25 9 0 3, 99 AR VA B TP 0 254 48] Be 40l 3 B AE A AT RRZE, oM W40 38 2 B Rk 5 & A T35 A o 4w L
Ml AEEHL, KEAREDF 3] AR FIAFGRIAE, HR xR att, AFRAE @A (white blood cel,WBC).
#k € 4m A (lymphocyte, LYMPH). /MR (platelet,PLT). 245 (serum calcium,Ca) 5 & 44k, #AL C K% & (hypersensitive
C-reactive protein,hsCRP) 2 % 7+ &, £ F £ A %t F & L (U=72 655, 62 369.5, 63 573, t=2.944, U=37014.5, 3
P<0.05), AR HoH EE2FFRAFGITEEL, AAE WBC % EFRMEAK, WBC EH 4 5k 853%, Mik# &t
9.4%, LYMPH F4&%4 & Yt 43.1%, PLT KAk b1k 12.8%, Ca &k &k 61.8%, hsCRP & T 10mg/L # b ¥ 66.2%( x °
=12.792, 9.523, 11.222, 7.562 #= 36.316, 34 P<0.01). 4 26 R foi& 5 3% 47 (Cl, Na, K, HCO;, Urea, UA, Cr, TBA,
CHE, ALB, ALT, ALP, LDH, TP, PCT, DBIL, GLB, IBIL, TBIL, v-GGT, TCHOL, AST, Hb, RBC, NEUT,
MON) P 2888 £ F-3) Tgeit 5 & L (39 P>0.05), £ WBC, LYMPH, PLT, Ca #= hsCRP /£ COVID-19 & % & 54147
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Analysis of the Characteristics of Hematological Parameters in the Early
Stages of COVID-19
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Abstract: Objective To analyze the characteristics of hematological parameters in the early stages of COVID-19, for the
purpose of providing some reference values for the early recognition of COVID-19. Methods Retrospectively enrolled 626
outpatients admitted to the Fever Clinic of Tongji Hospital of Huazhong University of Science and Technology in Wuhan from
January 11 to February 18, 2020, with the positive results of SARS-CoV-2 nucleic acid, were treated as reseach group. In
addition, 254 outpatients admitted to the Fever Clinic at the same period, with at least two consecutive negative results of SARS-
CoV-2 nucleic acid were enrolled, and treated as control group. The results of 31 hematological parameters, such as routine blood
testing, routine biochemical testing and inflammatory biomarkers were collected and compared. Results Compared with the
results of control group, in reseach group, white blood cell(WBC), lymphocyte(LYMPH), platelet(PLT), serum calcium(Ca) were
significantly reduced, however, hypersensitive C-reactive protein(hsCRP) was significantly increased(U= 72 655, 62 369.5, 63
573, t=2.944, U=37 014.5, all P<0.05). Furthermore, the composition ratio of abnormal results among WBC, LYMPH, PLT,
Ca, hsCRP also had significant differences, in reseach group, WBC most were normal or reduced, normal WBC accounted for
85.3% , decreased WBC for 9.4% ,and decreased LYMPH accounted for 43.1% , decreased PLT for 12.8%, decreased Ca
accounted for 61.8% , and hsCRP , which was higher than 10mg/L, accounted for 66.2%()(2: 12.792, 9.523, 11.222, 7.562,
36.316, all P<0.01). The other 26 hematological parameters, such as Cl, Na, K, HCO,, Urea, UA, Cr, TBA, CHE, ALB, ALT,
ALP, LDH, TP, PCT, DBIL, GLB, IBIL, TBIL, v-GGT, TCHOL, AST, Hb, RBC, NEUT and MON, had no significant
differences between two groups(all P>0.05). Conclusion WBC, LYMPH, PLT, Ca and hsCRP had significant alters in the early

stages of COVID-19. Combined detection and observation of these hematological parameters may provide important reference
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values for the early recognition of COVID-19.

Keywords: COVID-19; early diagnosis; hypersensitive C-reactive protein; hypocalcemia

Bt B 5 AR 9% 7% il 98 (corona virus disease 2019,
COVID-19) A 2019 4F 12 A Fidb a2 &, #
%2020 4E 6 H 13 H 24 1F, ZiC s aHE 83 132
ABHSIERYE, 4 634 AFET- 1, Y07 HE N BT
Fa, HEPRESRGE ™R, 2452RETEAHL
JYARGE G BI#E 755 07, FET R 42 07 P, HI
Yo KRBT BUFAAE AW T, BedMi A R RS
I, 22 P ICREAR G B KT, RN v
FERILEGLIR, BA—2 MRS D, “HMBhHA
W SHEE R, ZZ AL,

B SE R B (SARS-CoV-2) A% R M Il 1% 2+ it
KA, Zi2 COVID-19 1 A T ¥,
1M 3% B F SARS-CoV-2 #% iz A6 I i BH 4 2 55 w8 S
ML 22 BUAR Y P2 A A7 AR A R 7 3 B X
SARS-CoV-2 a4y BB HE A 15 A7 AE — 5 19 JR R
P, Mz P, USRS R TP IR
LR K BRI GE Ty, ARARSINE s Sk i s 1]
HEVRTR S 1 NPT LR S T e AT e, SRR
FU U IR A AR AR A T B L JE
T, AT TEGIA G5 FLAY 31 40 & i 52 56
ERATERR, LAYH COVID-19 8% BRI A ik
IRIZIFIEMES, IR SS RARE T .

1 ME5H®

1.1 ARt % HmE20204:1 H 11 H~2H 18
H T e A Hp Rk 2 [R5 B 2 B B i [R) % B e %
112512 H SARS-CoV-2 ¥ RGN BHA: ) 626 141
BE AT, Hoh Bk 315 6, L&k 311 41, 4E
W15 ~ 95 %, LA 54 %, A AR 6=
W ORI T B I R 1297 % (BT8R E
Ji) ) bRt W RIS IR T RIS A R
3 e EFE 2 & 112 H SARS-Co V-2 #% R kil
PSRBT LB BAYE ) 254 (158 DLl %) B
A, Hp 123 1, Lotk 131 4, 4Ri% 14 ~ 83 %7,
FRTAERY 49 & o AT 6T A2 14955 491 2306 2 -
(D SARS-CoV-2 A% iR K6 I 3% 252 W6 Uk s T LA A B
PE CREERTT] /D ERE 1K) 3 @A stighfeh
TR AMIE S, QORAFERBE L P57 . BFTdl
555 RS I HEBR bR e L8 MR RGP . T E T
B UIReA A BT GBS T BOR S AR IREE
12 ME LA HAM (white blood cel, WBC),
FRPERLZE I (neutrophiLNEUT) . K EL 4 g (lympho-
cyte, LYMPH). EAZ40MI (monocyte, MON), ZI4flfifl
(red blood cell,RBC) . Il H (hemoglobin ,Hb),
1l 7y #7 (platelet,PLT) & i Sysmex XN-9000 Ifil. 4
o A B HL AR A R s T R A S A Tl

(alanine aminotransferase, ALT). [ & &M A FLFEFS
fif} (aspartate aminotransferase,AST). & K H (total
protein, TP), J& % [ (albumin,ALB), &L fHZTZE (to-
tal bilirubin, TBIL), F #Z/lH £1 & (direct bilirubin,D-
BIL). f1: #% F2 fiff (alkaline phosphatase,ALP), -
7 & W 5% #% 1§ (v -glutamyltransferase, y -GGT)
B AH [& B (total cholestero, TCHOL). ., fig A &
fi (lactic dehydrogenase,LDH). HH i, fi§ i (cholin-
esterase, CHE). & fIH {1 M2 (total bile acid,TBA).
JR 2 (urea,Urea), ML iF (creatinine,Cr), JR iR (uric
acid,UA). B2 A M (bicarbonate radical HCO;), Ifi
& A (serum potassium,K) . Ifil ¥ £ (serum sodium,-
Na). [fil 7% % (serum chlorine,Cl). Ifil ¥ %% (serum
calcium,Ca) Fll # # C J )i #& I (high-sensitivity
C-reactive protein,hsCRP) & ] Roche Cobas8000 4=
H a4k 514, hsCRP KzilliA7 &k A H ASH fk
AR 24, TBA Rl il Gk A bt 2 4E
YTREARRA, HAm H R &4 Roche B
BRI £ FRE5 2 5 (procalcitonin,PCT) Sk H
Roche Cobas602 AL~ A S 7T e LA
Mk &, S ERE M (globulin GLB), [A4EARLL %
(indirect bilirubin,IBIL) JEM I H , A BEIH .
1.3 ARz SRRSO AL
AACE L. RIEARED A 31 WM K =16 br, HEH
W52 500 B i & T T2 R i IRk A 25 R
WEFE, AT LLBC I A 151 LA 31 T Il I 2 48 A 1)
25
14 it ¥ 54 SR SPSS 23.0 i b A k17
B 4E 4b B . Kolmogorov-Smirnov 32 %) £ 415 #t 17 1F
AR, IERS TR LIS + bRz
(Xxs) FR; WMADHITHRETIRILL M (P,ys,Pys)
Fon o IEAS 0 H 7 22 551 05 1] L R Am Sr +
A e K, S o A EE ] A Mann- Whitney
U-test K50, PR 2H 8508 A4 B L 1) e A TR A 6 o
P P<0.05 N2EmA GRS
2 H#ER
2.1 AR L AR R R Zm iR e ) 2
Ryeg WK 1. BRRA S IR e, AR AR
W B oA 22 S AT et B L (P<0.001) , HEi(E]
ERTG I FE L (P<0.05) . SXIIE4ME, BF
Jt41 WBC, LYMPH, PLT ¥ B (%, =5 A %01
3 X (U=72 655, 62 369.5, 63 573, 1 P<0.05), H.
FELE SR b, WF5E4] WBC ZIE# 5%, WBC
IR G L 85.3%, [ Akt 9.4%, 75 LYMPH
VA 15 L 43.1%, PLT PRAEH & 1 12.8%, S5%F
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W ZH M L 22 S OR A 483t 2F 3 X ('=12.792, 9.523,
11.222, 3 P<0.01) . T Hb, RBC, NEUT, MON 7

AL 2RI E L (U=77 298 ~ 79 226,
1 P>0.05).

*1 MRASITBAMMBAESTERILE [M(Pys,Prs), 7 (%) ]
JiH BFse4 (n=626) XIRAH (n=254) Uiy P
i (%) 54(41, 64) 49(37,60) 66 546.5" <0.001
<45 193 (30.8) 104 (40.9)
45~65 301 (48.1) 117 (46.1) 11.945" 0.003
>65 132(21.1) 33(13.0)
eyl 315(50.3) 123(48.4)
0.259" 0.611
g 311(49.7) 131(51.6)
WBC(x 10°1) 5.2(4.3,6.7) 5.6(4.3,73) 72655° 0.045
35 59 (9.4) 31(122)
3595 534(85.3) 194/254(76.4 ) 12.792* 0.002
9.5 33(5.3) 29 (114)
NEUT(x 10°/L) 3.5(2.6,4.8) 3.5(2.5,5.2) 79 083° 0.902
LYMPH( x 10°/L) 1209, 1.5) 1.4(1.0, 1.8) 623695 <0.001
<l 270 (43.1) 81(31.9)
9.523" 0.002
=11 356 (56.9) 173 (68.1)
MON(x 10°1) 0.5(0.4,0.6) 0.5(03,0.7) 79 226° 0.936
RBC(x 10"/1) 4.6(4.2,5.0) 46 (43,49) 786355 038
Hhi(g/L) 139.0 (1300, 150.0) 140.0 (130.0,152.0) 77 298° 0519
PLT(x 10°/1) 181.0 (148.8,229.0) 2075 (164.8,268.0) 63 573" <0.001
<125 80(12.8) 13(5.1)
11.220° 0.001
=125 546 (87.2) 241 (94.9)
7: " FR Mann-Whitney U-test K530 U, " FmRHKIER 7 1.
22 MRS BAANFTALEREK ILE 3 it

2, WF9T4 Ca i FH 1K T XHIRAL, 227K it
B X (1=2.944, P=0.004), H7E45 8046 I, WF5E
4H Ca BEALH 5 1L 35 61.8%, 1 % f8 41 Ca F& A%
B AN 31.3%, MEMILZRAGEITFE X
('=7.562, P=0.006); 4% 21 WAL # HLIEHR (Cl, Na,
K, HCO, Urea, UA, Cr, TBA, CHE, ALB, ALT,
ALP, LDH, TP, DBIL, GLB,IBIL, TBIL, vy -GGT,
TCHOL, AST) W th 2= G+ E L (¥ P
>0.05),

23 HrRASxEALEAREHLERIE WLE
2, WEFT4H hsCRP 5% W4 B ETHe, ZRA4%0T
27 Y (U=37 014.5,P<0.001), HAELHE M6 b, #F
7541 hsCRP Tt (>10mg/L) 7 ik 66.2%,
1% R ZH hsCRP 5 B T 15 o Lok 47.9%, W95 AH L
#RIRA Gt = X (F=36.316, P<0.001); i
PCT 7& P 2055 ][] L A 25 7 T4 it 24 3 L (U=4
438.5, 1’=5.380, 1 P>0.05).

B A IR R #E I R (corona virus disease
2019,COVID-19) 2 i ™ 5 2 PRI 8 25 G A SR
#F 2 (severe acute respiratory syndrome coronavirus
2,SARS-CoV-2 ) J&YLT [R5 , &R I3 8 & il s
AR, A] I SRR ZE B AR (severe
acute respiratory syndrome, SARS) F ., = iE &
HROABOER 2, RBOAMEER Y, T N B
BB, SR EPRIE A IR, Bisha A
SARPEERE N, N2 N TR IR T B, AR
AR AERI R YR, BAT — 2 W RR I B, “4h
B A . NPT ARS5WRE, ATAN AT 22 225
% & SARS-CoV-2 A% R M HUAAK I [ 45 1) Jry B &1,
SHRP F  RUR Y S AR AT HAA B L,
BT, FRATRIBFTE b LA M= H 8 bR AT,
LIS COVID-19 35 R PUN Kl RSy 2
%,

COVID-19 F 3 B 41 11 40 M 1E 5 sl IR, ik
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U0 40 R A0, B A Kk Sk 4l T e s
TR B A B i R 2 e bR 2 B 1 il R 12
PR CRATEERR) )W, AR5+ 94.7% 1)
COVID-19 ¥ 3 0 1 40 i 1E % s &M%, BA
43.1% 1) COVID-19 Bk CL At /D, 55 R4
AH AR 2 22 5, FER IR IRIZYT Thoxh ey 10
BR3P 200 B AR L 40 AR A Ko I/
MR S WML EEE I RS0 ) S B bR, 7R SRE IS A rh

A R T, (HAEARWE G P BAT & B,
COVID-19 75 PLT i 48 W K T X IR 4L, Hoam
IR DI A5 s (12.8% ) IR I 3 TN RR AL
(5.1%) , ¥R COVID-19 HHhfe i Wl fE T 7%
TEBE MG . 1M/ DRIEFE, LLS& SARS-CoV-2 7EJEK
PRI RE R BB RS, P T B R IE R A AR,
Ffl i /NI

*x2 MRASHBAENENERLE [M(Py5,Pr5), n (%), xxs]
uiH W54 (n=626) XYL (n=254) Uity P
ALT(UL) 210 (150, 330) 27.0 (140, 440) 42705° 0.227
AST(UIL) 260 (22,0, 38.0) 260 (22.8, 405) 4671° 0.698
<40 105/138(76.1) 53/70(75.7) ,
> 40 33/138(23.9) 17/70024.3) b 0
TP(g/L) 744£55 753%5.0 43925° 0.255
ALB(g/L) 40.3(35.7, 43.5) 41.2(36.5, 44.2) 4171 0.194
GLB(g/L) 349312, 37.5) 33.8304, 37.9) 44785 0.595
TBIL( o mol/L) 8.0(5.8, 11.9) 8.2(6.0, 11.3) 4545° 0.714
DBIL( . mol/L) 3426, 5.1) 3.8(29, 53) 4451° 0.548
IBIL( . mol/L) 42029, 6.) 45(3.1, 6.1) 45415 0.708
ALP(UIL) 66.0(54.0, 85.0) 66.0(51.5, 80.0) 4318 0.351
y-GGT(UIL) 27.0(19.0, 44.8) 28.0(18.0, 42.5) 4618 0.854
TCHOL(mmol/L) 3.8(32, 43) 3.8(34, 43) 4668 0.952
LDH(UL) 251.0(198.0, 320.0) 235.0(201.0, 287.5) 43205 0.278
<25 55/136(40.4) 31/70(44.3)
0281 0.596
> 225 81/136(59.6) 39/70(55.7)
CHE(U/L) 76905 = 1914.7 8025.9 £ 1726.7 1928 0312
TBA( . mol/L) 3.8(20, 63) 30019, 4.9) 1814° 0.15
Urea(mmol/L) 48032, 64) 41029, 5.) 1080.5° 0.334
Cr(j mol/L) 77.5(59.0, 102.0) 76.0(66.0, 97.0) 1220° 0.995
< 104 51/66(77.3) 31/37(83.8)
0.619" 0431
> 104 15/66(22.7) 6/37(16.2)
UA(p molll) 2582 (1820, 326.8) 263.8 (2120, 3240) 131° 0.782
HCO3(mmol/L) 223 (19.1, 235) 22.1 (204, 245) 1025° 0.304
K(mmol/L) 40037, 45) 41037, 43) 796.5° 0.793
Na(mmol/L) 136.8 (1332, 140.9) 139.0 (1349, 140.8) 661.5° 0.296
<136 22/55(40.0) 8/28(28.6)
1.050" 0.306
136~145 33/55(60.0) 20/28(71.4)
Cl(mmol/L) 99.195.6, 102.5) 1015(96.4, 103.4) 643° 0.221
Ca(mmol/L) 21+0.1 22+0.1 2,944 0.004
<215 34/55(61.8) 10/32(31.3) .
7.562 0.006
2.15-2.50 21/55(38.2) 22/32(68.8)

TE: " FR Mann-Whitney U-test K200 U {8, “FR ST HEA ¢ 09010 ¢« (H, * F0R ROTRSR0 2 .
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%3 HRASHBARFEREDYERIEE [M(P,s,Px), n (%) ]
| WAL (n=626) XIRA (n=254) Uiy’ P
hsCRP(mg/L) 20.2(6.0, 45.7) 9.0(1.5, 31.5) 370145 <0.001
<l 27/523(5.2) 34/190 (17.9)
1~3 48/523 (9.2) 25/190 (13.2) ,
36.316 <0.001
3~10 102/523 (19.5) 40/190 (21.1)
>10 346/523 (66.2) 91/190 (47.9)
PCT(ng/ml) 0.05(0.03, 0.08) 0.04(0.02, 0.06) 44385 0.073
<0.05 67/149 (45.0) 40/70 (57.1)
0.05 ~ 0.5 78/149 (523 ) 30170 (42.9) ,
5.380 0.068
05 ~ 2.0 4149 (2.7) 0/70
=20 0/149 0/70

H: " /R Mann-Whitney U-test K301 U fH, * FoRK s 7 E.

1ML 55 7K “F- 75 COVID-19 B B 7 fF 5% v &6 4 4
W, RATHFSE LI COVID-19 i f4 L B33 177
RS I AE, T 5% 20 P A A ILAE B4 5 1 5 Bb i ik
61.8%, X AR LGS MUAE SR 9150 ELASOCh 31.3%,
WL 5000 0] L3 25 A Ge it 247 L (P<0.01), 3X7F
BTV E T A s i . (EA SRR,
COVID-19 Ji 2 1 Ji 28 T 5E By Bt i) 5 il A7 76 I R
SURERENG, A S IEE< 300mmHg, HJW7E)Y
BLE B = (SOFA) a2 3Ll b, hn b &
FAR B E N SARS-CoV-2 JlHY, I B i /2 MR
3.0 fysE XM, KR B FAE COVID-19 (54T
G IEFHIERIIEWE . BRAE O A KR T IeaRiE SRS
MLAE AGRFFE 4RE 1Y, UE SR e R 3 v ok 17
FEACES MUAE, LIRS MAE 5 e e B3 TS AR G,
JHeFEAE FR & AR AR AR R PE R 5 (H kAT
I IS RAALR 1 ELAARHIL I 1 A S8 4 B BH , nl RE R
s DR AR, RB IR, B A X 4
B E R, MAMS NG, Jf B =R T
(ATP) A NREAL, BEREM>, BRI HEIRAL, Mo
WESE R, i FBUm#5F L. COVID-19 &1
g A S L R B B S RS I AE , 5 COVID-19
R TR S AHOC M 5 J5 SRS IESE, (BRI
R, K3 COVID-19 B3 FL) Ad /R4S iLAE il BEXT
SARS-CoV-2 8L (1) FHHIH AT £5

hsCRP JEHLIAZ 2 i A P A2 el 245 %5 R
JiEPEJ S R AN 2 -6 (TL-6) 5 T 40
LA B RS SR B, 2 ROE R ARG
AR bR G Y, AT P hsCRP £ COVID-19
5T 205 06 B v AT R X 4 E AT, COVID-19
W 5% 41 hsCRP & 3% F+ i, H v 66.2% 119 55 f
hsCRP #81d 10mg/L, £/~ SARS-CoV-2 Jikije kL1,
MU RIAEAE 8 0 RAE RN, i Rt Je 22 I 1Y
“RIER TR W] BB R ARG 2SR IN

AT 2 EIIRe sy A 1

HAF 5 Y, COVID-19 & —Fh % e it
SR I TE BN, BTG AL AR E R AR il
R ST T KB, COVID-19 Jifi
R C AR 5w AN IS e 4, RN
“ ALT, AST, LDH Fl Cr %4845 57 %, #&/R SARS-
CoV-2 TR L LT REC AR BRI B, & T
B ERR B0, B A ARGl U RS
AREME, FAFTEAR KR COVID- 19 [ 7r /2
R E AV PR, B BRTHER 61.8%
1 8 SRR, 55 40% (14 582 T IR AM IRLAE

AR R BRZALTE T, T SARS-CoV-2 #
PR ARG A2 A ) & i . IBOBE L o BRI A A
WA ZEW, RS &, SRS
NI 91 Ao A T G I PP O 8 7 U LA BRI P i 197
A AR e 5 4 HERE SARS-CoV-2 J&Ys, B AMRIFFE
SR RERPERFSY A A 1) T REAFTE B P T
e, AT Je SR BT B R R RIS P AT ST 2
Ik,

25 L Jrik, COVID-19 feyettni , ot eth,
P P L 14 K 2 U 3R 1 A A B Bk
fiK, MESKEAR, hsCRP B E T, &R BE ke
JHL it RIS/, I B REAN 4 | L B L
S A LIS U) OCTE DL M AR bR, A B TXF
SEALR A AU, DA 1 Y 4 A 5 1
S 30k
(11 DERNSIAE BE 6 H 13 H 24 WA bR

7 il 48 9% 1% B B 1% B [R/OL].(2020-06-14). http://

www.nhc.gov.cn/xcs/yqfkdt/202006/b85d2888ac6e4a9

6b2a0d5e0a6d66195.shtml.

Health Emergency Office. Latest developments in

epidemic situation of COVID-19 up to 24: 00 on June
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