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Application value of immature granulocyte count in predicting early infection after spinal operation WU Rui-li*,LI
Xiao - bin ,WANG Bin,and LIAN Li. * Department of Trauma and Orthopaedics,Yuncheng Central Hospital,Yuncheng
044000, Shanxi , China

ABSTRACT Objective: To evaluate the early predictive value of immature granulocytes (IGs) in postoperative infection in
patients with spinal injury. Methods: The clinical data of 78 patients with spinal cord injury underwent surgery from October
2016 to October 2018 were collected. There were 57 males and 21 females,aged from 45 to 63 years old with an average of
(55.2+6.1) years. The most common cause of injury was spinal trauma or degeneration. According to the American Spinal Cord
Injury Association (ASIA) classification of spinal cord injury,37 cases were complete injury (grade A and B) and 41 cases
were incomplete injury (grade C and D). All the 78 patients showed different degrees of deep and shallow sensory distur-
bances ,and underwent CT and MRI examinations after admission. According to whether the secondary infection occurred with-
in 1 week after surgery,the patients were divided into infected group and non-infected group. At the time of admission and
1,3,6 days after surgery ,the immature granulocyte absolute value (IG#) ,immature granulocyte percentage (1G% ) ,C-reactive
protein (CRP) , procalcitonin (PCT) ,interleukin—13 (IL-18) ,interleukin—6 (IL—6) ,and tumor necrosis factor—a (TNF-at)
were detected. Using ROC curve to compare the predictive value of 1G% ,IG#,and PCT in early detection of postoperative in-
fection. The correlation between 1G% ,1G# and PCT was analyzed using the Spearman correlation test. Results: At a week after
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operation, 33 patients occurred infection and 45 patients occurred no infection (infected group and non-infected group ). All pa-
tients were followed up to no serious complications and deaths at the time of discharge. The proportion of complete injury in the
infected group was significantly higher than that in the non-infected group (1=3.979,P=0.046) ,and the cervical and thoracic
vertebrae were more common in the infected group,and the non-infected group was mostly lumbar injury (1=6.226,P=0.044).
One day after surgery,PCT,1G% ,1G# were resectively (0.71+0.10) ng/ml, 1.08+0.10,0.20+0.05 in infected group,while in
non-infected group were (0.51+0.08) ng/ml,0.82+0.13,0.13+0.04, there was significant difference between two groups (P<
0.001). At 3 days postoperatively, CRP,PCT,IL-6,IL-13,TNF-a,1G% ,IG# were resectively (80.47+15.74) mg/L, (2.39+
0.27) ng/ml, (15.74£3.85) pg/ml, (16.47+4.75) pg/ml, (2.18+0.57) ng/ml,0.28+0.10,1.38+0.54 in injected group,while
in non-infected group were (62.42+14.68) mg/L, (0.89+0.21) ng/ml, (13.10+3.87 )pg/ml, (14.57+3.35) pg/ml, (1.63+0.37)
ng/ml,0.09+0.01,0.83+0.24 , there was significant difference between two groups (P<0.001). At 6 days postoperatively , the
laboratory parameters of the infected group were significantly higher than those of the non-infected group (P<0.001). ROC
curve analysis showed that PCT,1G% ,and IG# could predict early infection after spinal cord injury (P<0.001),and the area
under the curve (AUC) of IG# was significantly lower than PCT and 1G% (respectively 0.847,0.947,0.934,P<0.05). Correla-
tion analysis showed that 1G% ,IG# and PCT were significantly correlated,and the correlation coefficients were 0.724 and
0.472 ,respectively (P<0.001). Conclusion : The elevated levels of IG% ,1G# and PCT in patients with spinal cord injury within

24 hours after surgery have high sensitivity and specificity for predicting early secondary infection. Postoperative quantification
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of these indicators helps early identification of patients with high risk of infection.
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Tab.1 Comparison of general data of patients underwent spinal operation between injected group and non-infected group
151 i HAD i (xts, ) BMI (x5 kg/m?) GRS
kS o I T PR 56 R 2l ik
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Tab.2 Comparison of general data of patients underwent spinal operation between injected group and non-infected group
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Tab.3 Comparison of laboratory parameters of patients underwent spinal operation in different time between two groups (x+s )
WBC(x10°/L) CRP(mg/L)
4159 %k ; :
AT ARJE 1d AJE3d ARjE6d AT ARJE 1d AJE3d ARJE6d
&g 33 6.95+1.75 12.35+3.17 12.57+3.64 14.26+3.39 9.73+3.63 62.84x£19.12  80.47+15.74 109.58+35.62
KK 45 6.76x1.43 11.85+3.09 10.25+3.27 9.73+3.63 36.65+11.15  56.84+13.52  62.42+14.68 58.15:12.56
1 0.527 0.698 1.679 5.598 1.688 1.624 5.204 8.972
Py 0.600 0.487 0.097 <0.001 0.095 0.108 <0.001 <0.001
a5 o ‘ PCT (ng/ml) ‘ IL-6(pg/ml)
EN] ARJE 1d AJE3d AR5 6d AT ARJE 1d A5 3d ARJ5 6d
&g 33 0.38+0.12 0.71£0.10 2.39+0.27 4.25x1.24 9.16+2.52 11.53+£2.56 15.74+3.85 17.20+5.64
ERRT 45 0.36+0.14 0.51+0.08 0.89+0.21 0.52+0.29 9.35+2.65 12.57+£3.74 13.10+3.87 12.63+3.50
L1y 0.661 9.931 27.602 19.507 0.319 1.377 2.983 4.110
Py 0.511 <0.001 <0.001 <0.001 0.751 0.173 0.004 <0.001
- - ‘ 1L-1B (pg/ml) ‘ TNF-a (ng/ml)
AT ARJE 1d AJE3d ARG 6d AT ARJE 1d ARJE3d AR5 6d
YL 33 12.46+2.56 14.15+3.34 16.47+4.75 17.65+£6.48 1.82+0.24 1.94+0.52 2.18+0.57 2.34+0.36
K GeA 45 11.95+3.72 13.53+3.65 14.57+3.35 13.65+3.46 1.87+0.35 1.98+0.45 1.63+0.37 1.58+0.42
1 0.678 0.768 2.073 3.518 0.707 0.363 5.163 8.377
Py 0.500 0.445 0.042 0.001 0.482 0.718 <0.001 <0.001
IG#(x10°/L) 1G%
451 1%k - - - - . — _ —
ENIl) NERE A5 3d A 6d ENIl) AJG 1d A 3d ARG 6d
YL 33 0.04+0.01 0.20+0.05 0.28+0.10 0.25+0.09 0.58+0.14 1.08+0.10 1.38+0.54 1.65+0.37
ARG 45 0.04+0.01 0.13+0.04 0.09+0.01 0.08+0.01 0.63+0.22 0.82+0.13 0.83+0.24 0.76+0.23
1y 4.363 6.759 12.689 12.595 1.145 9.380 6.074 13.071
Py <0.001 <0.001 <0.001 <0.001 0.256 <0.001 <0.001 <0.001
T BE A S5 R (P<0.001) . PCT B i 26 F 1 RO
FHAUC) 43314 0.947(0.886-0.990) , R 43 1] Ky _"n‘-'
85% , 4Rk 83% ., 1G% 1 AUC 3 0.934 =%
(0.759-0.935) , 7E 43k HE BT 1 1.96 I , SHUJE 1
B B4R 01l 75% R T7% 1G# 1) AUC g 0.847
(0.885-0.983) , 7 fit B F i 0.17 I, A e iz A &
5By )l 76% F1 74% 1G# [ AUC B3 1% T
PCT F1 1G% (% 4,8 1),
i
x4 TEIERTFERERELEH ROC HZ T AUC
Tab.4 Results of AUC under ROC plot by evaluation of " o o o de 10
different items i
B 1 AEHEFRTAT ARG &Y ROC 2k

i H AUC (95% CI) P #HUbfia BURE R
PCT  0.947(0.886-0.990) <0.001 0.53 0.85 0.83
1G% 0.934(0.759-0.965) <0.001 1.96 0.75 0.77
1G#  0.847(0.885-0.983) <0.001 0.17 0.76 0.74

T sa A 2498 15 Ko BEALROE 1

Note:a Ideal cutoff according to Youden index
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Fig.1 ROC plot of operative injection using different items
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