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Preliminary Study on the Differential Value of Coagulation Indexes and
D-dimer Level in the Clinical Classification of COVID-19 Patient
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Abstract: Objective To explore the differential value of plasma coagulation indexes and D-dimer in the disease classification
of patients with novel coronavirus pneumonia (COVID-19). Methods From January 25 to February 24, 2020, 101 blood
coagulation specimens from 52 patients diagnosed with COVID-19 in Jingzhou Central Hospital were selected. The samples
were divided into mild (n=31) and severe (n=31) according to the disease stage of the patients at the time of blood collection.
Unpaired ¢ test and receiver operating curve (ROC curve) analysis were used to analysis explore relationship between coagulation
indicators and the level of D-dimer and the severity of the patient’s disease, where in the coagulation indicators comprise
activated partial thromboplastin time (APTT), thrombin time (TT), prothrombin time (PT) and plasma fibrinogen (Fg). Results
Among 101 blood coagulation specimens, the levels of APTT, TT, PT and D-dimer in the coagulation index of the severe group
were significantly higher than those of the mild group (P<0.05), the difference was statistically significant, but the Fg content was
not statistically significant (P>0.05). The area under the ROC curve (AUC) of APTT, TT, PT, D-dimer, APTT+TT, APTT+PT
and TT+PT were 0.605, 0.749, 0.760, 0.949, 0.764, 0.758 and 0.865 respectively. Conclusion The use of D-dimer alone and
combined use of coagulation indicators have a good diagnostic value for COVID-19 disease classification. It can assist clinical
diagnosis and treatment, and be further promoted in clinical practice.
Keywords: novel coronavirus pneumonia; D-dimer; coagulation index; clinical classification

BRLEARE B (SARS-CoV-2) [ 2019 4F 12 £ 60~140 nm, FK[FJE ", A 2019 4F 12 7K
JVERBUAS W il 58 9 4 i e & B, 2020 4F 2 A 11 H RDUHRGE SR — BT 4, BRGNS © 2 2 3L |
B DA G A4, WICIESEHET B BIIE HA, whiE &R ERFEZAERSHIX Y, A
i RNA 75, HA WL, WP Bk e, B nl B A nZuk, R Ak

HEEWH: Wi FEEE A0 E 2020 T4 (202010V001 )
EERIY: AHEBE (1990-) , &, Wid, TEHF, EENFREHEYL S 0P mmsE, E-mail: 930370195@qq.com.
BIAEE: X (1960-) , %, FALHEIN, Wi+, E-mailjzleb002@163.com.



B EEAE 368 F 2 202143 7 J Mod Lab Med, Vol. 36, No. 2, Mar. 2021 119

WIxE, e A SR, R T, H
BT 7 B ARG 22l R (COVID-19) B B %A
FERLZy, EZWIERHE . RPT . M OCEE IR
b TR A B B, AR E R T IGIR. wT ST A
COVID-19 & W A0 . FFohee . HIhg

FL fiff T A5 I DR S B0 2 45 SR A0 b T IR I AR R R
PEAR B AR 5 ki R N A I 3R G A T
KM, HETA MY COVID-19 % ik e 3| &
JERT, MLAREE M ALE 2 0 M, IR @RS KT
ran, HZESE LA HIEER COVID-19 &
H R RIS W B A R bR o B TR RS
BEIM TG EERTR] CAPTT) | BEMLEGERTE (PT) 4
SR N B B P AT S 34 A A O 3k R
iy S T N U o 7 B N i 4 Rl (1
TR, XFN . AMNEAYER TG . I EIRIT
WSRO I P BRI A RS WA I
FH . BEMLEEETE] (TT) J2 5w 2 v 27 4k 8
SRS M AT e R A B TC 5 TR R AR 2 —
D- TR R ACHRLF R A R IR B K R T AR Y
PR Y 2 —, KT R R AUR A4k &
PELF I TTHE, SEWURTE e, X5 A48 bR
AT T L 5 O A R M O A A ZE AR
FITH. BTk, BATHIRFFEA T I 3K 5 i 45
brJe D- ZRAKIKF-FEFR, LAIISH COVID-19 B
BRI PR TR 2 2% | BB AR ST 45 SRR A F

1 MEl5H*E

L1 AR & ASWF ST Il a4 % B 2020 4F 1 A
25 H ~ 2 A 24 H WM 17 e B2 BE i B
COVID-19 1 52 il i & A Be IR 2R 1 101 43 1 BE
PRAS, % 52 B E R A BE S 012 R el it 98 9
BIRERERY, BEE PR &L LR, Hih 47 ], 95
THaE, JRITROR B, 5 kR N HAER,
WIRIMORAE T 101 fy MEEFEAS, e R MM BB 1
GRS L, K 101 A AEAS 2R il B £ 80 43 10
HRRAE A (R S A ) 70 Gy AT EERE Y ( EEARL
fEER ) 314,

WIS GIARIE AR G T B & B e bR B il
REIFHE RATH-EIR) A Y, kR .
ORR . IEARIEIR R, RARFR MR R, @
WA, HA R PEIGETER, SR AT UL
K. QEA. FFE5 FIULMT—5: (1) S,
RR = 30 K /min; (2) #EARET, F5AMME
< 93%; (3)shikifi & 53 ( PaO, )/ W AE W & ( FiO, )
< 300 mmHg, i 152 Bon 24~48 h i kLI
R >50% i EAVER, @G EA, FEUT
Tz —#: (1) WINPT sy, H T ZEHUGE <
(2) IR, I A HALSY B UIRe il 7 ICU I

PFIRIT o AIABRUE: F55 B BRI B2 il R B 245
HE, HEBRIF A iR . IR0 B0 i A B S5 H e
FERIPEBR I A o BR B HEZE By St i R AR
S BRE SRR E AR RET.

12 M E5XA 2019-nCOV ¥ W2 K X 2 %
WA Y4 A SR, BCERHE M EY
2019-nCOV @A i & ( PCR- ZECIREHE ) -
EEIM TR S D- SRR IR S5 F] %) TOP-
700 4= F 2 i B Fe i)

1.3 & A BE SR 3ml # kil T Mgk iR
FIEBEEZS 4, 3 500 r/min, 2540 10 min, A
3% APTT, TT, PT M D- ZBIAKFE,

14 RitF b BEFE SPSS2.0 it FH S AR YR i
FEP BRI TR 5508 . SR ST 255 R
5, IESEER YL + PRfEEFROR (Xxs)
B AT R AR B ¢ K 55, P<0.05 2257 B
Giit2EaE Lo R ROC M4k #1123 APTT,
TT,PT } D- —BRAKFERT COVID-19 730U S B
2 R

21 #yesl5 EE4 %4 APTT, TT, PT, Fg &
D- R AK-Frdx WA 1. 31 FIEAELL R 2K
APTT, TT, PT & D- - RR/KFEIH 85T 70
BlEREd, HESAGIEE X (P<0.05) , {HH
2 H) Fg &8 R TG FE L (P>0.05) .

80~ P=0.017 P=0.039
H ! 50 —
60} a
E a0 é L
20
10
0 1 L 0 ! L
BRI 4 RIE B
601 P01 8 L
4ot L1 i
— 2
Z 2
= 04~
[-"
20} l =
2 -
n 1 1 1 1
BIE i RIE B

50000 Lt
- ;
WL L

RIE BE

B 1 BEASEEASRE APTT, TT, PT, Fg R D-=
Bk FRE

B wel)

D-—




120 LA 96 B2 27 28 35

5536 &

2 202143 A T Mod Lab Med, Vol. 36, No. 2, Mar. 2021

22 i3 APTT, TT, PT & D- — Rk K-F £ %
AiaErEH Pedmmia Wk, K2, H
APTT, TT, PT K& D- R AUC 4354 0.605,
0.749, 0.760 2 0.949, H APTT 43 %5 TT & PT

WA M) e AT R H I, H AUC 433310 0.764,
0.758, TT 5 PT HK & % 5B, H AUC 2 0.865,
RIVIEE it i 6 45 ol FH 40 AR oy HL 2 1) e PR FAE S
TREST

=1 APTT, TT, PT K D- Bk FEREEERERISHEE (7=101)
G BRI AUC 95%CI R R
APTT 37.6 (s) 0.605 0.475 ~ 0.735 0.167 1.000
TT 17.5(s) 0.760 0.649 ~ 0.871 0.533 0.942
PT 16.2(s) 0.749 0.640 ~ 0.858 0.489 0.901
Rk 997 (ug/L) 0.949 0.906 ~ 0.992 0.833 0.944
—— FAE ), B E PR RN AR, AR
| e AL NBIRE” RRERMIR. TR ERER T, KZ
_FFFIJ I SR H U A, (R N, BUR I KA
os | Y = 1, FEIE COVID-19 BHFHL A LN EE, KT
- G e M, AT EIBFIE B L (AR HE B AT, AN
goor o COVID-19 B BT F IS %
£ FELETRNTSL T LR P76 2 T3 0 1k 1L D8
A oafd 1 = —ocms U I LA ST SR A AR R 55, 2 ]
i 005 AR, 2, SERLER ST TR
waff . s BUF, KRG — B UAFR R S, T
E A . PSR A B2 T T 3 A 8 i s T B 1 =2
ool ; . . : : RRAE (I J1) 2235 EIFSEIESE COVID-19 &
oo 1.sp23ﬁcnycyf)'6 o HH 6% MY E APTT IEKC, 16% Y ¥4 APTT 4
K5 25% 1Y B E TT SE K 30% MY & PT 46 455
ROC f44 36% M H D- RV Fhm, B iEsE 1
i = COVID-19 f 3 ik itk A5 St M. AP RbE o2y
o [ 5 B 2 5 o T R B iE 5 COVID-19 FR % %
ool o JEEBI TN, WA P 7 £ Ak 20 PR T 0 A5 7
- o B A5 | LA R PRI, AT S 5086 ML il PR
Tosr | L F A DIC FIH K LR 9 JXUS: S 1 @),
£ | s HTII 4B COVID-19 583 WL v R KA 26 /7
A oalt QI T, WA TNF-o, IL-18, IL-8, IL-2, IL-
o 2R, IL-6 FITL-10 %, HLERE B W o TR0
ol ke Y SRR A SR LU AR
‘ g JOREFT IO o 2 PRI T- XU T il S O i TR
b | | | , (T . PG COVID-19 M 3% 7T fE i
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity(%)

2 D- ZEBEREMNIERESFEALSHNESEREEN
ROC #h£k

3 g

COVID-19 A TEINIK ELA LRI, T1Z, =)
HEFRI, PEEEASIE, . R, L
FAEYS Y, o R B L AP R . B
TR 5 1 5 | AR ) PP I 3R e g, o B I ) fig
BRERS AT AR TR RE . YT E N BRI

MR RAE K KT, FEWLAREE M AL KA,
PEITE S AR e e

AWEFE KB COVID-19 3 B 4 AR aE 41 B
ARSI, X5 2 80k R ABFGT 45 REA
— N B DA I B B AR 0 B X AR RE R
H—EEMMNE. BEFERIFZE £ COVID-19 &
iE FB PR X L A F 96 1 T i R A T R A A
A — R RE RGP . IR ST /MR
DIRermAs b, AL /IR Zh R G5 | /IR R AR
PR K L/ MRS N 35, FEUSERIRES, B



AR 2 H36E B2 2021 43

J Mod Lab Med, Vol. 36, No. 2, Mar. 2021 121

MIRESEH Mo 55—y T M S 2 5
PR P9 A PR 7 XU T B (R I e gk e, 2
SEEE M IREEREL 1 AR & I T AE AR )
Fg 22 R G4 Lo TAh, AR 55 A E iR
T EEMFE PRI A X EAE COVID-19 A 1%
BIURAE, KBCKEEMISFRECA N, LHIE PT 5 TT
A RE A b SR I T R

ARBFGEE K IR COVID-19 F8 3% Fhi 20 B i 20
HAERE/KERINSE D- — 3K, Zobr Hal ey s A
FIREA LR AT . O E R A FHReE AR
RA, SRS INEE S AR, I — AR
=i, RN N B U I N R g
M EATBUBEE, SR SRR o i T fE A 1Y,
PETT S 2L 2R AT TR W I N AT s A A Y, S8
i ACE ) D- Rk Q@ AEH B F LA R R
iE A 50235 T 358 1ML AL AP 4 ( TAFT)
HXFFLFE M ER AR 2, I F8ETE 7
gt U MALA D- RO TH R 2 T3
W R BEERES U HLARLL T BRI AS TR P45
BIMAF, FEAPTT 5 TT &K, iE—P ik
BeMmIHRETCHE Y, AN, M ERLRT, MR Er
WEAW L, XL AR A SHE SRR,
5 7 BE A R HIL 6 R ST AAR (R 531 R S e 4
Hity, Rtk ", (e e, R
TEHRFEE L. B B MM I RERRE AT, IR T MERE
J, FET-ZE . COVID-19 H% I & 1Y Bt i Uy g
Faf R — el R, IR IRISIE B A T 2%
YIS B ) B i A S D- —RARKFE, T
B AT, IR L T LA AL

ARWFFE SRR Z AN TE T, TP IEREEASK A
IR, A B TR AR AT T AP A
SRAE— W IMLEERR A, T 7F F Uk ) FHE £ A
AL, KSR B I 1 S Bh 25 W 1 A A
o MBI A B D BUERH B RS, 40
ARG AT REAFAE L PR IR Ay, FE45 TR oE h
BECE 2t SHT i 22 B 19 R 4 i 4k i S gk
MLAEHR e D- AR AE B e fili 98 838 a1 & 2E
KRR P R EE, -SSR
HEJ R UG SRR DG, A I IR B 4 b 127 Rt
R

ZE LRk, A58 & B COVID-19 £ 1k
A8 S D- ZRARAKF 5 s - F R B 52— e 1)
A . BT T MR BE ML F8 bR A 7R S 51 4%
SERE PRSI (. ISR & B D- R IA
IR B B IR RIDE A FH A B 142 5 1) 43 B 2
HBETT, b COVID-19 B35 H MG R K B2 1R 12
BEBT RS, M IR 2 15 1 T 0 R B AR R A AT

S 3L

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

CHEN Nanshan, ZHOU Min, DONG Xuan, et al.
Epidemiological and clinical characteristics of 99 cases
0f 2019 novel coronavirus pneumonia in Wuhan, China:
a descriptive study[J]. Lancet (London, England), 2020,
395(1223): 507-513.
Seven days in medicine:8-14 Jan 2020 [EB/OL].
BMJ,2020:368. DOI: https://doi.org/10.1136/bmj.b132.
JAEN, RAEH, F-YFTT, 55 . H7 UM 58 B 3 i IR
S A 25 0T (3], BURAG 56 B2 22 2%, 2020,
35(2): 83-87.
ZHOU Yuping, ZHU Chuanxin, GONG Jiaofang, et al.
Analysis of clinical laboratory test results in patients
with novel coronavirus pneumonia [J]. Journal of
Modern Laboratory Medicine, 2020,35(2): 83-87.
rhAe N RSR[5 AR Sl 2 (1 DR e
(2020 184 %5 ) . T BN A B R E IR 75 SR 1 i
R2I7 7% GRATH LR By [EB/OL].(2020-
03-04). http://www.nhc.gov.cn/xcs/zhengewj/202003/4
6¢9294a7dfe4cef80dc7f5912eb1989.shtml.
National Health Commission of the People’ s
Republic of China .Medical Letter of the State Health
Office [2020] No. 184.Notification on the issuance of
COVID-19 medical program (trial seventh edition) [EB/
OL].(2020-03-04). http://www.nhc.gov.cn/xcs/zhengew
j/202003/46¢9294a7dfe4cef80dc7f5912eb1989.shtml.
WOODSIDE D G, LIU S, GINSBERG M H. Integrin
activation[J].Thrombosis Haemostasis, 2001, 86(1):
316-323.
ZHANG L, LONG Y, XIAO H, et al. Use of D-dimer
in oral anticoagulation therapy[J]. International Journal
of Laboratory Hematology, 2018, 42(5): 503-507.
TANAKA T, NARAZAKI M, KISHIMOTO T. Immu-
notherapeutic implications of IL-6 blockade for cyto-
kine storm[J]. Immunotherapy, 2016, 8(8): 959-970.
CHEN Guang , WU Di, GUO Wei, et al. Clinical and
immunologic features in severe and moderate forms
of Coronavirus Disease 2019[J]. J Clin Invest, 2020,
130(5):2620-2629
EISEM, KREIAR, FhHESE, AR R IR B il
R B # I CRP,CREA,ALB,IL-6 7K - 4 il %t %5
T B B R A E AT 0], BCRR R PR 2R,
2020,35(2): 106-109.
YAN Meitian, ZHENG Yutong, SUN Yanmesi,
et al. Analysis of the value of detection of blood
CRP,CREA,ALB and IL-6 level in patients with new
coronavirus pneumonia to the prognosis of the dis-
ease[J]. Journal of Modern Laboratory Medicine,
2020,35(2): 106-109.
PR, XURER, XUBk, 25 .2019 AL e R 2 il 2
29 i RAFAE 73 M7 [J/OL]. HrAR S5 AR 2% 3
2020,43(3):203- 208.
CHEN Lei, LIU Huiguo, LIU Wei, et al. Analysis of
clinical features of 29 patients with 2019 novel coronavirus
pneumonia [J/OL]. Chinese Journal of Tuberculosis and
Respiratory Diseases, 2020,43(3):203- 208 T4£5 14717 )



