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Associations of Preoperative Platelet-to-lymphocyte Ratio and Derived Neutrophil-to-lymphocyte Ratio with the
Prognosis of Gastrointestinal Stromal Tumor YIN Xiao-nan, TANG Su-min, YIN Yuan, SHEN Chao-yong ,
ZHANG Bo, CHEN Zhi-xin®. Department of Gastrointestinal Surgery  West China Hospital, Sichuan
University, Chengdu 610041, China
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[Abstract] Objective To determine the associations of preoperative platelet-to-lymphocyte ratio (PLR) and
derived neutrophil-to-lymphocyte ratio (d-NLR) with the prognosis of gastrointestinal stromal tumor (GIST).
Methods GIST patients with surgical treatment from June 2005 to February 2015 in West China Hospital of
Sichuan University were enrolled in the study. The results of blood routine tests of the patients within one week
prior to surgery and their clinical data were extracted. The patients were divided into high-PLR/d-NLR (PLR>
153. 075, d-NLR>1. 245) and low-PLR/d-NLR (PLR<{153. 075, d-NLR<(1. 245) groups according to the optimal
cutoff values of the receiver operating characteristic (ROC) curves. Recurrence-free survival (RFS) rates were
calculated using Kaplan-Meier method. COX regression analyses were performed to identify factors associated with
RFS for GIST patients without imatinib treatment. Results Regardless of imatinib treatment, the patients with
high PLR and d-NLR had shorter RFS than those with low PLR and d-NLR. Tumor diameter, location, mitotic
counts, preoperative PLR and d-NLR were identified as factors associated with RFS in the univariate analyses. The
multivariate analysis identified tumor diameter (==5 cm, hazard ratio (HR) : 4. 295, 95% confidence interval (CI) ;
1.772-10. 413, P=0.001J, non-stomach (HR:2.247, 95%CI. 1.200-4.209; P=0.011), mitotic counts (>5/50
HPF: HR:4.678, 95%CI. 2.364-9.257; P<C0.001) and high d&-NLR (HR:2. 549, 95%CI: 1. 159-5. 606; P=
0.020) as independent factors predicting the prognosis of GIST. The patients with high PLR or high d-NLR had
shorter RFS than those with low PLR/d-NLR. Conclusion Preoperative d-NLR is an independent predictor of RFS
in GIST. PLR and d-NLR can be used in predicting the recurrence risk of GIST.
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Table 1 Demographic and clinical characteristics of 400 patients with GIST stratified by preoperative PLR and d-NLR
~ - Total PLR d-NLR
Characteristic _ - -
(n=400)  Low (n=236) High (n=164) Low (n=113) High (n=277)

Gender/case (%) 0.418 <0.001

Male 211 (52.8) 126 (53.4) 85 (51.8) 38 (30.9) 173 (62.5)
Female 189 (47.2) 110 (46.6) 79 (48.2) 85 (69. 1) 104 (37.5)

Age/yr. 55.7+12.1 56.3+11.8 54.8+12.4 0.293 54,34+11.9 56.3412.1 0.114

Tumor diameter/case (%) <0.001 0.012
<5 cm 154 (38.5) 109 (46.2) 45 (27.4) 58 (47.2) 96 (34.7)

5-10 em 158 (39.5) 93 (39.4) 65 (39.6) 48 (39.0) 110 (39.7)
>10 cm 88 (22.0) 34 (14. 40 54 (33.0) 17 (13.8) 71 (25.6)

Primary tumor site/case (%) <0.001 0.405

Stomach 249 (62.3) 167 (70.8) 82 (50.0) 84 (68.3) 165 (59.6)
Small intestine 115 (28.7) 49 (20. 8) 66 (44.2) 30 (24.4) 85 (30.6)
Large intestine 14 (3.5) 10 (4.2) 4(2.4) 3(2.4) 11 (4.0)

Others 22 (5.5) 10 (4. 2) 12 (7.2) 6 (4.9 16 (5.8)

Ki-67 expression® <0. 001 0.001
<6% 201 (60.0) 129 (67.5) 72 (50.0) 69 (72.6) 132 (55.0)

6%-8% 20 (6.0) 14 (7.3) 6 (4.2) 8 (8.4) 12 (5.0)
>8% 114 (34.0) 48 (25.2) 66 (45.8) 18 (19.0) 96 (40.0)

Mitotic count/case (%) <0. 001 0.015
<5/50 HPF 220 (55.0) 146 (61.9) 74 (45. 1) 78 (63.4) 142 (51.2)
(6-10)/50HPF 70 (17.5) 43 (18.2) 27 (16.5) 23 (18.7) 47 (17.0)
>10/50 HPF 110 (27.5) 47 (19.9) 63 (38.4) 22 (17.9) 17 (31.8)

NIH criteria/case (%) <20.001 0.001
Very low and low 133 (33.3) 98 (41.5) 35 (21.3) 53 (43.1) 80 (28.8)

Intermediate 66 (16.5) 46 (19.5) 20 (12.2) 24 (19.5) 42 (15.2)
High risk 201 (50.2) 92 (39.0) 109 (66.5) 46 (37.4) 155 (56.0)

Adjuvant TKI therapy®/case (%) 0. 002 0.943
Yes 138 (40.5) 66 (33.3) 72 (50.3) 43 (40. 2) 95 (40.6)

No 203 (59.5) 132 (66.7) 71 (49.7) 64 (59.8) 139 (59.4)

Recurrence” 0.001 0.003
Yes 67 (19.6) 26 (13.1) 41 (28.7) 11 (10.3) 56 (23.9)

No 274 (80.4) 172 (86.9) 102 (71.3) 96 (89.7) 178 (76. 1)

PLR: Platelet-to-lymphocyte ratio; d-NLR: Derived neutrophil-to-lymphocyte ratio; HPF: High-power field; NIH: National Institutes of

Health; TKI: Tyrosine kinase inhibitor. a:

follow-up
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Table 2 Factors associated with recurrence-free survival in 203 GIST patients who did not receive adjuvant imatinib
Univariate analysis Multivariate analysis
Factor
HR (95%CD P Adjusted HR (95%CD P
Male 1. 267 (0.708-2.267) 0.426 1. 290 (0.705-2.358) 0.409
Age (=60 yr.) 0.860 (0.478-1.549) 0.616 0.847 (0.458-1.577) 0.602
Tumor diameter (=5 cm) 7.382 (3.123-17.447) <C0.001 4,295 (1.772-10. 413) 0.001
Primary tumor site (non-stomach) 2.676 (1.498-4.780) 0.001 2.247 (1.200-4.209) 0.011
PLR (high) 2.722 (1.515-4. 888) 0.001 1. 800 (0.991-3.271) 0.054
d-NLR (high) 2.312 (1.110-4.813) 0.025 2.549 (1.159-5.606) 0.020
Mitotic count (>>5/50 HPF) 5.799 (2.998-11.215) <0.001 4.678 (2.364-9.257) <0. 001
HR:Hazard ratio; CI. Confidence interval
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Fig 2 Recurrence-free survival (RFS) of 203 GIST patients without treatment with adjuvant imatinib stratified by PLR (A) and d-NLR (B)
Fig 3 RFS of 138 GIST patients treated with adjuvant imatinib stratified by PLR (A) and d-NLR (B)
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Fig 4 RFS of GIST patients with different risk criteria defined by National Institutes of Health stratified by PLR and d-NLR
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