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Role of neutrophil to lymphocyte ratio combined with C reactive protein to albumin ratio in predicting
postoperative anastomotic leakage in patients with rectal cancer
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[ Abstract ] Objective To investigate the role of neutrophil to lymphocyte ratio (NLR) combined with
C reactive protein to albumin ratio (CAR) in predicting postoperative anastomotic leakage (AL) in patients with rectal cancer.
Methods The clinical data of 187 rectal cancer patients who underwent surgery in Department of General Surgery, the
First Medical Center, Chinese PLA General Hospital from Aug. 2016 to Aug. 2020 were retrospectively analyzed. Patients
were divided into AL group (27 cases) and non-AL group (160 cases), and NLR and CAR were compared between the
2 groups at different time points. Receiver operating characteristic (ROC) curve was used to evaluate the prediction value
of NLR, CAR, and their combination for AL. Multivariate logistic regression analysis was used to explore the independent
risk factors of postoperative AL in patients with rectal cancer. Results The NLR of rectal cancer patients in the AL group
was significantly higher than that in the non-AL group on the 3 day and 5" day after surgery (P<<0.05 and P<<0.001), and
the CAR was significantly higher than that in the non-AL group on the 5" day after surgery (P<<0.001). ROC curve analysis
showed that the area under curve (AUC) value of NLR combined with CAR on the 5" day after surgery for predicting AL
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in rectal cancer patients was 0.814, and the AUC values of NLR on the 3" day and 5" day after surgery and CAR on the 5"
day after surgery were 0.652, 0.746 and 0.789, respectively. The AUC value of NLR combined with CAR on the 5" day after
surgery was significantly higher than that of NLR on the 3" day after surgery (P=0.03). Multivariate logistic regression

analysis showed that drinking history, NLR=>5.610 on the 3" day after surgery, NLR=11.259 on the 5" day after surgery,

and CAR=>2.447 on the 5" day after surgery were independent risk factors for AL in rectal cancer patients (all P<<0.05).

Conclusion

NLR combined with CAR on the 5" day after surgery, NLR on the 3" day after surgery, NLR on the 5" day

after surgery and CAR on the 5" day after surgery have predictive value for postoperative AL in rectal cancer patients, and

NLR combined with CAR on the 5" day after surgery has the best predictive effect.
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Tab1 Comparison of NLR and CAR of rectal cancer patients before and at different time points after surgery

between 2 groups

Median (lower quartile, upper quartile)

Index Non-AL group n=160 AL group n=27 Z value P value

NLR

Before surgery 2.114 (1.595, 3.288) 2.003 (1.625, 3.121) —0.440 0.660

1" day after surgery 9.000 (6.961, 13.770) 8.436 (7.355, 17.577) —0.188 0.851

3" day after surgery 6.280 (4.366, 9.750) 8.530 (6.276, 14.274) —2.518 0.012

5" day after surgery 4.596 (3.276, 7.306) 6.917 (5.063, 16.865) —4.089 <0.001
CAR

1" day after surgery 0.905 (0.409, 1.410) 0.934 (0.551, 1.525) —0.486 0.627

3" day after surgery 1.717 (1.025, 2.967) 2.565(1.392, 3.384) —1.557 0.120

5" day after surgery 1.055 (0.631, 1.701) 3.003 (1.383, 4.742) —4.801 <<0.001

NLR: Neutrophil to lymphocyte ratio; CAR: C reactive protein to albumin ratio; AL: Anastomtic leakage.
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Fig1 ROC curves of NLR and CAR in predicting
anastomotic leakage after surgery in rectal cancer patients
NLR: Neutrophil to lymphocyte ratio; CAR: C reactive protein

to albumin ratio; ROC: Receiver operating characteristic.
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5.610 (OR=4.924, 95% CI 1.219~19.888, P=
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Tab 2 Univariate analysis of influencing factors of AL after surgery in rectal cancer patients

n (%)
Index Non-AL group N=160 AL group N=27 X value P value
Gender 4.039 0.043
Male 105 (65.6) 23 (85.2)
Female 55 (34.4) 4(14.8)
Agel/year 0.233 0.629
=65 55(34.4) 8(29.6)
<65 105 (65.6) 19 (70.4)
Body mass index/(kgem ) 0.003 0.957
=24 72 (45.0) 12 (44.4)
<24 88 (55.0) 15 (55.6)
Hypertension 51(31.9) 6(22.2) 1.016 0.314
Diabetes mellitus 27 (16.9) 4 (14.8) 0.071 0.790
Smoking 52 (32.5) 11 (40.7) 0.702 0.402
Drinking 53 (33.1) 19 (70.4) 13.534 <0.001
TNM stage 0.247 0.619
-1 97 (60.6) 15 (55.6)
Ir-1v 63 (39.4) 12 (44.4)
NLR on 3" day after surgery 9.999 0.002
=5.610 91 (56.9) 24 (88.9)
<5.610 69 (43.1) 3(11.1)
NLR on 5" day after surgery 50.383 <0.001
=11.259 3(1.9) 11 (40.7)
<11.259 157 (98.1) 16 (59.3)
CAR on 5" day after surgery 35.410 <0.001
=2.447 24 (15.0) 18 (66.7)
<2.447 136 (85.0) 9(33.3)

AL: Anastomotic leakage; NLR: Neutrophil to lymphocyte ratio; CAR: C reactive protein to albumin ratio.
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