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ST 4E 5 F15 R A4 a5 bt

WOk, O, AR B, EaE (FINRERIERCERE, VLI E 215400 )

W E: BRY ARt (pulmonary thromboembolism, PTE) #4461 C R 2 & & (CRP) . ##t oy (AT)
Fett & @R (FB) FHhigirfe i@ F R EALYS PTE L AW AR, Fik #EIR 433 61 24k CT M iki& %
( computed tomography pulmonary angiogrophy, CTPA ) #4549 PTE &4, sF &% 691k k45 4. CRP, AT, FB, ®23 D
ZRA4 (D-D) Fedass i (PLT) #HHOA RS IGAFHATHZ S0, TR X EREL, FR OPTE 2R A%
1.60%0 (433/270 983 ) , 60 ¥ vA LA Z 58, @ D-D 3 412 4] (95.15% ) . PLT #4075 331 #) (76.44% ) ,
BeAk 53 4 (12.24% ) , Frd& 494 (11.31%) . @ CRP F-& 75.99% (288/379) . E4 24.01% (91/379) . @ AT KAk
109 41 (25.17%), FB F+ & 102 4] (23.56% ) . HALE 3547 L4277 4L, B CRP 5 PLT, FB 2EA48% (7=0.102 6,
=2.011 8, P<0.05 #» r=0.0.536 0, =12.2963, P<0.01) . @ CRP 5 AT Z fi48%X (r=-0.2005, =4.0100, P<0.01) ,
e 1EREF PTE XA %45, $4 PTE &% % &k CRP #2 FB, fk& ik AT, CRP, AT #= FB T# 5 PTE & £ H %
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Analysis of Change Feature of CRP ,Antithrombin, Fibrinogen and
Hematological Indexs in 433 Patients with Pulmonary Thromboembolism
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Abstract: Objective To study the characteristics of coagulation indexes and hematological, changes such as C-reactive
protein(CRP), antithrombin(AT) and fibrinogen(FB) in patients with pulmonary thromboembolism (PTE) and their relationship
with PTE. Methods The clinical characteristics, D-D, PLT counts, CRP, AT, and FB of 433 patients with PTE confirmed by
CTPA were analyzed comprehensively, and the clinical significance was discussed. Results (D The total incidence of PTE was
1.60%0(433/27 083), over 60 years old was the age of high incidence. @ D-D elevation was found in 412 cases(95.15%).PLT
were normal in 331 cases (76.44%), decreased in 53 cases (12.24%) and increased in 49 cases (11.31%); 3 CRP was increased
in 288 cases(75.99%) and normal in 91 cases(24.01%). @ AT was decreased in 109 cases (25.17%) and FB was increased in
102 cases (23.56%). There were no abnormal changes in other coagulation indexes. (5 CRP was positively correlated with PLT
and FB (7=0.1026, =2.0118, P<0.05 and r=0.0.536 0,:=12.296 3, P<0.01, respectively). ® CRP was negatively correlated
with AT(7=-0.200 5, =4.010 0, P<0.01). Conclusion Most patients with PTE had high expression of CRP and FB, and low
expression of AT and CRP. AT and FB may be related to the occurrence of PTE.
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i K I A2 44 ZE5E  ( venous thromboembolism,
VTE ) &/l #4: 42 Z€5E ( pulmonary thromboem-
bolism, PTE) FIIR#HH K Il #4JE B (deep venous
thrombosis, DVT ), 2&—Fpj"™ 5 0 £ 4 1 T
FE, B E A LGRS R A A ARE, AR
A H W 2%, PTE fl DVT & —/N i f
TEHUARATRIEBAL . B AN R B AR 2R B, i
& PTE 19 Ifil A% 48 K8 53 K I8 T DVT. Il JK | PTE
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PTE B &L . Il AR RIS S04 e A28 AR A XTI IR
AR . iR T A R . ARSCEE 433 5] PTE £
F R C i # 1 ( C-reactive protein, CRP ) . FT#it
1L ( antithrombin, AT ) |, £F4E5 18 ( Fibrinogen,
FB) SFEEIMAEAR AR 2= s AT 25 5 b, R 1)
5 PTE RARJEZIAII G FR
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270 983 NIK, Z425E CT It REsh ki 5 ( computed
tomography pulmonary angiogrophy, CTPA ) #fi &
H PTE & & 433 fl ( AfEA— B3 2k 2 AE
Bews i ) o Hih Bk 259 5] Lok 174 45, 4F
18.0~96.0 % (“F¥571.3 %) o 55 LRI 28 3l filt hE
IEF ANAE R IRAL, o B 18 9] . 2k 10 i,
AEIA 28~43 % (P 38.5 %) o HERRIRMEZE . £
TR FEFNAR A% ZE A5 AR RR DK AR A8 ZE R 151

12 #rR7E WRIEELE VIE MgHRALE 2015 4
1 1 H ~20194E 12 A 31 H a4 B H B i 1F B
VTE i 5t , 38 2o = B g 28 Hh o 8] ) 4 3 A 2
W, AR EL CTPA, I3 D — %k (D-D) .
CRP, PrBEMEFN ( AT- 1T, fajfk AT) . FB Sk 4r,
P et (Hb) . F4HM (WBC) Fii /i
(PLT) HHECER IR A, A B2 Wik 1
433 5] PTE SR BN AAMF T b o HEBRBRI AR 5E . £
KK ZE . BRNAE ZEAF AR R DK AR ZE e ] 4R
BRI . W4 ML R ERRE . R
KPE . BEARZE . RATRAL . AP . A
Kkgoka A ZE R . BT TG .

13 “itF o4 KA SPSS 23.0 {7443
Bro WALzt OB LBCR A ¢ ke . TRt
A R TR, UL P < 0. 05 N2ZE A G
2 HR

2.1 RmEASERAsE D2015~2019 445
B 0 191 8 A 270 983 Ak, Hirp PTE 433 {4
(1.60%o0 ) , f3EH AL PTE 350 1 (80.83% ) , PTE
J¥ % DVT 83 ] (19.17% ) . 4F #% <40 % 15 f)
(3.46%) , >60 % 362 4] (83.60% ). #%& U fF 5
PTE AR TR E S it, EFAREIE (360 /145
491, 5 025%) R Z FFARE (73/125 492,
1 0.06%) , A A H M (£=151.29, P <0.001) .
@ PTE & A= F A Ay XU fili o Jik 122 481, A il s fik
184 BRI Ml sh ik 31 127 Bl QIR L PR FEEN
ERRE (106 1)) o AMEEAT (87 B) . TARAH
XK (69 ) FnEge (101 6) 55, HREZH A
Lo BRAEAE B A, ROk S P ML RS E |
REMLBORIE . RGTDHE. OFEERGHED
Hrh, w251 6. WAE 183 I FUEE R IR 198 i
( Herpsn s 9 &R gs 130 9] ) - @A NEE
SRS B ENR . mERIRES M REM S, £
BB E RN EZME R mfER K. © PTE B4
HERBHSWRNRYTY, PG —MBaar, A4 hiGm
U 5% 352 451 (81.29% ) , ALK A AN H 3l i B 73
Bl (16.86% ) , FET- 8 fl (1.85%) .

22 @ D-DAEMER A D-DIidEA 432 4,

KA D-D I {E R 230.00~80 000.00 p g/L, Ho
Fhim 412 6 1B 20 451, Joidsk 16, 1EE 20 Fih,
ABE G E A L PTE KHGHT I = 04 13 6. AR 1E
WEH{E 0~550.0 w g/L.
23 CRPMALR A CRPiCHEFRIAYIL 379 4,
CRP | 5& 45 % Ky 0.3~813.2mg/L, H: ' CRP I} &
288 il IEH 91 fl, Toic sk 54 Bl ARBEIER 5%
& 0.1~10.0mg/L.,
24 AT, FB AL EH hisiten 2R WE 1,
AT [45% 109 %11( 25.17% ), FB F1E 102 ( 23.56% ),
HE BRI FE bR IO R S8 A8 k.

#1433 4] PTE R&EIEMISFREMER (n)

‘ 7 fH ) o FE
a5 H — [ IS o 1 7= Sy
Ju XS £
PT (s) 10.0~916 13.8+£9.6 0 396 37 9.6~14.3
APTT (s)  163~789 30.8+9.7 0 397 36 23.3~325
TT (s) 13.6~260 17.8+5.1 2 413 18 14.0~21.0
AT (s)  33.0~156.0 859+286 109 318 6  75.0~130.0

FB(gL) 04~60 347128 3 328 102 1.7~4.1

INR 0.80~4.00 1.16+0.55 1 412 20 0.85~1.25

25 fRFisARmE 4R WE 2, Hd Hb EW

275 141, FEAIK 152 A1 F= 6 4], PLT 1FE% 328 fi,

REAR 53 191 A TH = 52 il WBC IE % 293 i, F&AI

35 fFIF T 105 ).

z2 433 6] PTE BE S BAKTUN FHFIERNELE R
KE  PTEA(n=433) XM (1=28) ({8 P
Hh(g/L) 93.32£56.51

13820+£9.66 32362  <0.01

RDW-CV(%) 10.73 £6.39 1266037 12071 >0.05
WBC(x 107L) 663 +6.03 5.68+1.53 0.6089  <0.05
N(x 10°1L) 5.11+4.55 324+1.18 14489 >0.05
L(x10°1) 0.88+0.83 1.94+0.46 50237 <0.01
M(x 10°/L) 044 £043 0.29+0.28 13286 >0.05

PLT(x10°L) 19326+90.23 237.63£3861 11233  <0.05

MPV(fl) 8.28 £4.68 1048+090  1.8553  >0.05
PSD(%) 9.93+5.91 1244+193 16929  >0.05
P-LCR(%) 2413+£1518  2846+7.69 11344 >0.05

2.6 ABRHT

2.6.1 CRP 5 PLT,D-D,AT F1FB 2 [A] i AH I 20 H:
CRP 5 PLT il FB £ IFAHG (7=0.102 6, =2.011 8, P
<0.05; =0.536 0, =12.293 6, P<0.001) ; CRP 5 AT
A (r=-02005, t=4.0100, P<0.01) , CRP
5 D-D oA (7=0.079 1, =1.5510, P>0.05) .
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2.62 AT fl FB 5 PLT, D-D 0y #H 4> #7: FB
5 PLT 2 IEAH¢ (1=0.211 0, =4.220 0, P <0.01,
5 D-D LM XM (r=-0.0658, P>0.05) ., AT 5
PLT F1 D-D ¥ JCH &M (7=0.079 8, =0.006 6, ¥
P>0.05) .
3 it

M N5 IRy g2 . IV s e RS 2 I
KR R =2, AR . S . S
SRR RE T AN, FARMMEE MG
JE AT HE i VTE A9 XU U 58 [ PTE 4F & i K
R 1.17%o, T ] P A 5 i 0 1 B A8 3 1) AR %
1.45%0", ALK 1.60%0, A —F, A4k
f) PTE MR ZEUF KB . IR RIS 551 5
SCifik U IR IE A4 A — B BAAIRIE Y R LR
Z3RYT ) PTE RS EiA 25.0%~30.0%, Kt
Il PR 1 1 /=5 B EE A PTE,

AW, 95.15% 4 PTE 3% 13¢ D-D JHi,
M/ 8 BR PTE & 4= D-D IR FIEH, {H
BABERT B T R, BEEH 2h A% D-D 1A% fboxt
PTE 2 Wi H — & XL 54, D-D 5 CRP,
AT 1 FB ¥ TCAHSCM, UiB D-D Fh & 5 485 )
PRI FIBE I R - Z B C R AR, HANJ& PTE &
AJRIN, TS PTE &4 G ) —Fh et

A R, CRP & B =ik 75.99%,
PRH e PTE W EEHA X, AR CRP 53
Pk i A 5%, W5 VIE & A7, HIEZH
WEHE 7~ CRP 5 PTE J2AHOCHY . A5 25.17%
1 H AT FRAK, R 23.56% 4 FB THi, 1M
PT, APTT, TT Ml INR ¥JJCH i A48 1k, X se4p
LR AT, FB 5 PTE A& AH X #E—4r¥r
AT 5 CRP A5, 1 FB 5 CRP R IEAMX, 2
7N T CRP BT S-80 AT (9 T R A1 FB B FH 50,
YE—HIE AT, FB 2 PTE WA ARNZ —. HHi
T R TE S M SRR T CRP, B
WHHET o (TNFa ) 5H 5 IgM fiik—FE, oLk
PEPEEE N, S B8k L R KT = R DVT.
FALANGA % P (58 th %] CRP, TNFa , FI4¢
# -6 (IL-6 ) Hli# FB %5 &E i P 178 2 AE 1 B v
KFETHE, FEDVT . CRP KT, (el
FB 1R Sy Mt Ak R ar e i (1, [ eF e KT
10785 B v AT B B DVT!Y, ESMON 8 U 5iF 52
IL-6 F1 CRP F} /& 51 #2 PLT 34 & 1 FB J} &, [al i
AT (A%, ZHANG %5 ") % 182 5] 2 %UbH FR 5 &
W5 2 AT T 48 I & 0E [ & 1Y IL-6, CRP Il FB
YE T R4, JfH CRP 5 FB £ iFAHX, VUL
SCHRGE R S5 ARG —2 Al UL, CRP FhE s ik
— 5 AT KA FB FHE & S8 PTE £ A H

g%ﬁfo
PLT 1504 94 12.24% 179 B 3 B AR AT 12.01%

ERE TR, A —, XRS5 BE AL TR
[F) JRAEARZS ARG o 38 H I Ny FE LI PLT ks> |
PRI (NG5 . BB A SO S M 20 A O A S
R W PLT &7t 2/3 BOANBPEURAE ¥ PLT
WD, 173 A (<30.0x107L) L A
WF5E W78 PLT 5 CRP A EUR MM KE &, SCHRBE
B 228 CRP AT AR PLT T, 5350 PLT 5
FB i IEAHSE, e PLT AR ML 5 208 A
K, JEH PLT i TH 5 PTE KAA C. 45K,
PLT 318/ iy i Wl Ge & 4 PTE, ©AWHEIE
52 PLT 38/ IR RERHLIE PTE & 2k M. AR WF5T
A5 G e /AR D E B % A PTE B PLT
THEUSIET 80.0 x 1071, ik 1 5124 28.0 x 10°/L,
Ui PLT & W2 & fE PTE,

Hb 1 WBC HY 2 A — AWF5E  PTE B

Hb W AKXt HE4] (P <0.01) , X5 CRP Fi A

Ko FATUAAEAFFE E LUESE IL-6 Fl CRP F i,

SHERHRRIXIE Z, IFT R A T M R4 51 E

Zfi U T WBC, R A R A B 20 B

SRR TR IR, (H2E R Togeit 28 Lo AT

FERZEG SCHOR A, Hb Al WBC 1R LT/ PTE

MR . Z TR 2L PTE B ELSC

&, AR THE—DIRAMT
M2, PTE [BEBE AN MR =8 bR A — o 1 5+

WASEAR AL, BI CRP JHm 5l AT FEAR. FB FHi%

M PLT Tt 55— R A28 4L, IF5 PTE kA A

HOIRER, (55 dE—LIRABISE .

SE k-

[11 AHMED A B, KOSTER A, LANCE M, et al. European
guidelines on perioperative venous thromboembolism
prophylaxis: Cardiovascular and thoracic surgery[J].
European Journal of Anaesthesiology, 2018, 35(2): 84-
89.

[2] AFSHARI A, AGENO W, AHMED A, et al. European
guidelines on perioperative venous thromboembolism
prophylaxis: executive summary[J]. European Journal
of Anaesthesiology, 2018, 35(2): 77-83.

(31 RS, 2=/ | Dk O AR R 2EAE B PR AT

S FTIRBL (3], A8 2 AF O il I8 2% 3, 2017,
19(3):322-324.
YUN Jili,LI Xiaoying. Research status of
pathoepidemiology of venous thromboembolism[J].
Chinese Journal of Geriatric Heart Brain and Vessel
Diseases,2017,19(7):322-324.

[4] sRAE, ET —, M, % 2 BRI A& IF IR 2E 12
BRI 0], PEIRREEZRGE, 2015, 43(6):
42-44.

ZHANG Wei,WANG Dingyi,CUI Di,et al. Analysis
of 12 case autopsy of type 2 diabetes mellitus



206 BUARHS Br 2 27 2% 36

37 %

i 202241 A

J Mod Lab Med, Vol. 37, No. 1, Jan. 2022

(3]

(6]

(7]

(8]

(9]

with pulmonary embolism [J]. Chinese Journal for
Clinicians,2015,43(6):42-44.

SHIMI M, ALLOUCHE M, BEN AHMED H, et al.
Sudden death due to pulmonary embolism in north
Tunisia: 37 cases study[J]. Tunisie Medicale, 2014,
92(10): 610-614.

KARSY M, AZAB M A, HARPER J, et al.
Evaluation of a D-Dimer protocol for detection of
venous thromboembolism[J]. World Neurosurgery,
2020, 133 : e774-e783.

LIPPI G, FAVALORO E J, MONTAGNANA M, et
al. C-reactive protein and venous thromboembolism:
causal or casual association[J]. Clinical Chemistry and
Laboratory Medicine, 2010, 48(12): 1693-1701.
TAMAKI H, KHASNIS A. Venous thromboembolism
in systemic autoimmune diseases: A narrative review
with emphasis on primary systemic vasculitides[J].
Vascular Medicine (London, England), 2015, 20(4):
369-376.

FALANGA A, MARCHETTI M . Thrombosis in
myeloproliferative neoplasms[J]. Semin Thromb
Hemost, 2014,40(3):348-358.

[10] MUKUBO Y, KAWAMATA M. Perioperative

hypercoagulability in patients with rheumatoid arthritis:
Sonoclot study[J]. Journal of Anesthesia, 2004, 18(1): 62-64.

[11]

[12]

[13]

[14]

ESMON C T. Inflammation and thrombosis[J].Journal
of Thrombosis and Haomostasis.2003,1( 7 ):1343-1348.
ZHENG Nengneng, SHI Xinping, CHEN Xiongwei,
et al. Associations between inflammatory markers,
hemostatic markers, and microvascular complications
in 182 Chinese patients with type 2 diabetes mellitus[J].
Laboratory Medicine, 2015, 46(3) : 214-220.
SRz AT BIGHR , SF IBOE [M].2 1. b
a0 NRTAE I 2013:1440-1445.
ZHANG Zhinan, HE Yushu, ZHAO Yonggqiang, et al.
Hematology[M]. 2th Ed.Beijing: People’s Medical
Publishing House,2013:1440-1445.
FUR, FRIE, BEME, AL MREE AR C OME A
K5 IL-6 XA HR [I]. HERSEE2H T,
2018, 10(34):76-78.
YAN Min,CHENG Xu,LU Ye,et al. The relationship of
expression level of C-reactive protein with serum IL-6
and anemia in tumor patients [J]. China Continuing
Medical Education,2018,10(34):76-78.
CHENG Zhen, YAN Min, LU Ye, et al. Expression of
serum BMP6 and hepcidin in cancer-related anemia[J].
Hematology (Amsterdam, Netherlands), 2020, 25(1):
134-138.
isEEA: 2020-12-14
f&EIRHE: 2021-06-17

(E#EE176 W)
[19] LING P R, SMITH R J, BISTRIAN B R. Hyperglyce-

mia enhances the cytokine production and oxidative
responses to a low but not high dose of endotoxin in
rats[J].Crit Care Med,2005,33(5): 1084-1089.

[20] YU Wenkui, LI Weiqin, LI Ning, et al. Influence

of acute hyperglycemia in human sepsis on
inflammatory cytokine and counterregulatory hormone
concentrations[J]. World Journal of Gastroenterology,
2003, 9(8): 1824-1827.

[21] BUTLER S O, BTAICHE I F, ALANIZ C. Relation-

ship between hyperglycemia and infection in critically
ill patients[J]. Pharmacotherapy, 2005, 25(7): 963-
976.

[22] DIEBEL L N, LIBERATI D M, MARTIN J V. Acute

hyperglycemia increases sepsis related glycocalyx
degradation and endothelial cellular injury: A
microfluidic study[J]. American Journal of Surgery,
2019, 217(6): 1076-1082.

[23] GUO Weina, LI Mingyue, DONG Yalan, et al. Diabetes

is a risk factor for the progression and prognosis of
COVID-19[J]. Diabetes-Metabolism: Research and
Reviews, 2020, 36(7): €3319.

[24] American Diabetes Association. Diagnosis and

classification of diabetes mellitus[J]. Diabetes Care,
2014, 37(Suppl 1): S81-S90.

[26]

(28]

DU Ronghui, LIANG Lirong, YANG Chenggqing, et
al. Predictors of mortality for patients with COVID-19
pneumonia caused by SARS-CoV-2: a prospective
cohort study[J]. The European Respiratory Journal,
2020, 55(5): 2000524.

F, ¥, B, % PT, DD il PLT 73 5 ik
s 7 i 4% T AE AR TS PEAG S B T SIC BV R 48
T8 FHUBERST BN AR I (). PR R R 22 20k
2020,43 (12):1205-1211.

BAI Huan, SHEN Ling, CHEN Xing, et al. The
prognosis value of PT, DD and PLT and validation of
the efficacy of the SIC score on initiating anticoagulant
therapy in severe COVID-19 patients[J]. Chinese
Journal of Laboratory Medicine ,2020,43 (12):1205-
1211.

ZHOU Fei, YU Ting, DU Ronghui, et al. Clinical
course and risk factors for mortality of adult inpatients
with COVID-19 in Wuhan, China: a retrospective
cohort study[J]. The Lancet, 2020, 395(1229): 1054-
1062.

ZHAO Yu, ZHAO Zixian, WANG Yujia, et al. Single-
cell RNA expression profiling of ACE2, the receptor of
SARS-CoV-2[J]. American Journal of Respiratory and
Critical Care Medicine, 2020, 202(5): 756-759.

YFsBE: 2020-08-31
f&EIBHE: 2021-07-11



