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The Relationship between C-reactive Protein, D-dimer and Wells Score
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ABSTRACT Objective: To investigate the relationship between C-reactive protein (CRP), D-dimer (D-D) and Wells score and
postoperative deep vein thrombosis (DVT) in spinal fracture patients, and analyze the diagnostic value of the three for postoperative DVT
in spinal fracture patients. Methods: 351 cases of spinal fracture patients admitted to the department of Orthopedics of our hospital from
February 2017 to September 2019 were selected, and the patients were divided into DVT group (59 cases) and non-DVT group (292 cases)
according to the occurrence of postoperative DVT. The levels of CRP, D-D and Wells score were compared between DVT group and non
DVT group at 1d, 3d, 7d and 14d after operation. Spearman rank correlation analysis was used to analyze the correlation between CRP,
D-D and Wells score. Receiver operating characteristic curve (ROC) was used to analyze the diagnostic value of CRP, D-D and Wells
score in the diagnosis of postoperative DVT in spinal fracture patients. Results: The levels of CRP and D-D and Wells score first
increased and then decreased in both groups 1d, 3d, 7d and 14d after operation (P < 0.05). The serum levels of CRP, D-D and Wells
scores of DVT group were higher than those of the non-DVT group at 3d, 7d and 14d after operation (P <0.05). Spearman rank correlation
analysis showed that levels of serum CRP and D-D in DVT group were positively correlated with Wells score (P<0.05). ROC analysis
results showed that the area under the curve (AUC) of D-D, CRP and Wells score for diagnosing postoperative DVT in patients with
spinal fracture 7d after operation were 0.823, 0.785, and 0.769 respectively, higher than that of 3d and 14d after operation. Combined
with CRP, D-D and Wells score 7d after operation, the AUC of postoperative DVT in patients with spinal fracture was 0.928, which was
higher than the index diagnosis alone. Conclusion: CRP, D-D level and Wells score were all related to postoperative DVT of spinal
fracture patients, combined with CRP, D-D and Wells score 7d after operation, DVT of spinal fracture patients could be better diagnosed.
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(DA BEARE 1d ARG 3d ARG 7d AR5 14d KR4
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Table 1 Differences in baseline data between the two groups

Fracture site[(%)]

G Male/female Age( ) Operation time Intraoperative
roups n e(years i i
p () gely! Cervical Thoracic Lumbar (min) blood loss(mL)
vertebra vertebra vertebra
DVT group 59 36/23 63.35+6.91 17(28.81) 16(27.12) 26(44.07) 106.35+32.64 268.56+62.14
Non-DVT group 292 175/117 62.48+5.73 72(24.66) 95(32.53) 125(42.81) 105.46+31.49 263.46+61.08
t/y? 0.024 1.026 0.808 0.197 0.583
P 0.877 0.306 0.668 0.844 0.560
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Table 2 Differences of CRP, D-D levels and Wells score between the two groups(;cis)

Groups Time CRP(mg/L) D-D(mg/L) Wells score( score )

DVT group(n=59) 1d after operation 13.06+3.56 0.62+0.25 1.13+£0.42

3d after operation 15.24+4.25° 1.35+0.62° 4.56+1.35°

7d after operation 18.05+5.42° 3.48+0.95° 6.35+1.21°

14d after operation 16.72+4.07° 2.23+0.79° 6.12+1.18°

Non-DVT group(n=292) 1d after operation 12.95+3.45 0.59+0.19 1.05+0.36
3d after operation 13.64+4.02 0.62+0.26 1.62+0.49

7d after operation 14.21+4.63 1.18+0.55 1.56+0.41

14d after operation 13.05+4.17 0.92+0.44 1.23+0.33

Opverall analysis Ball test correction

HF coefficient:0.8568

HF coefficient:0.8109 HF coefficient:0.8905

Difference between groups F,P 15.642,0.000 13.598,0.000 12.008,0.000
Time difference F,p 9.658,0.008 8.475,0.011 7.495,0.016
Interaction F,p 7.468,0.017 6.053,0.021 5.948,0.027

Note: compared with non-DVT group, ° P<<0.05.

2.3 CRP.D-D 5 Wells #E431H %14
Spearman FAH M 45 3 Bk DVT 4 1(1%% CRP . D-D 7K
-5 Wells PE434 5 IE A5 (1s=0.612,0.647 , P<<0.05).
2.4 CRP.D-D,Wells iFS i & FHEEARRE DVT MINE
DBEHEITEERGREG LA DVT HEAR, AR5 3d.
7d.14d CRP .D-D Wells 53 HAE &, R B RARE 7d

CRP .D-D Wells ¥4 £ 5 H B 1 8 H R J5 DVT 2 Wi i
e, 2k i FH (Area under curve, AUC) & TR 3d FIARSG
14d AT oA BHEIRSR S 7d CRP \D-D Wells 34>
WA AT E ARG DVT W INME B4 R )5 7d CRP.D-D
1 Wells 1P 2 WS #5397 88 FH ARG DVT () AUC fm T EL
febrizlr, L3k 3.

% 3 CRP.D-D Wells iE5S i H BT BE ARG DVT HREES 17
Table 3 Efficacy Analysis of CRP, D-D and Wells score in the diagnosis of postoperative DVT in spinal fracture patients

Indexes Cut-off value AUC(95%CI) Sensitivity(%) Specificity(%)
CRP of 3d after operation 13.86 mg/L 0.697(0.619-0.775) 67.80 66.78
D-D of 3d after operation 0.85 mg/L 0.700(0.627-0.773) 71.19 68.84
Wells score of 3d after operation 2.01 score 0.711(0.633-0.790) 66.10 78.42
CRP of 7d after operation 16.71 mg/L 0.785(0.719-0.852) 81.36 77.05
D-D of 7d after operation 1.55 mg/L 0.823(0.770-0.877) 79.66 74.66
Wells score of 7d after operation 2.21 score 0.769(0.698-0.841) 69.49 82.88
CRP of 14d after operation 14.86mg/L 0.592(0.511-0.674) 54.24 58.90
D-D of 14d after operation 1.63 mg/L 0.597(0.521-0.673) 59.32 56.51
Wells score of 14d after operation 2.13 score 0.526(0.441-0.612) 47.46 64.38

combined diagnosis of 7d after

1.53 0.928(0.889-0.967) 91.53 93.84

operation

A5 [12,13]
ﬂ‘[

o BHEITRERGZHENRRE , IETEA A, K it
ARIG4k & DVT X R . DVT ZHRALEI A6, AT RE N
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M Ak, 5 R IV A i G , BE T TR B, DVT S,

CRP & H B I 20 W 38 4k S5 43 W0 1) 1 48 B 4 35 -6 (Inter-
leukin-6, TL-6 ) i S0 20 ™= A= 9 S PR AR S 7 26 1, A R

3 3
DVT J& 2l [ 5 22 2 AR B4 R S-800 00 V0 oA 19
SRR A K S PR T A AT TR
LRI 8 W, DVT EEfER I EE FA  arpomitp .
SREAE A TR R R IR | A R T R e K AR T
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EAH DG MR JA5 L BB i K AR e 26 2 R R FE R N R © A
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(K% D-D /K- 2 f BhEF 4 i i ohae . HoKE T s
I v RS AT 4R A Tt , 58 i s, B e eT Sy
BRI RE ARG DVT 2R
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