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[ Abstract] Objective To investigate the predictive value of preoperative lymphocyte-to-
monocyte ratio (LMR) combined with platelet-to-lymphocyte ratio (PLR) (LMR-PLR) scoring model
for prognosis of pancreatic ductal adenocarcinoma (PDAC) after radical resection. Methods The
retrospective cohort study was conducted. The clinicopathological data of 116 patients with PDAC
who were admitted to the Second Hospital of Lanzhou University from January 2015 to December
2019 were collected. There were 73 males and 43 females, aged 61.5(range, 29.0 - 75.0)years. All
patients underwent radical resection for PDAC. Observation indicators: (1) optimal cut-off value of
LMR and PLR; (2) clinicopathological features of patients with different scores of preoperative
LMR-PLR scoring model; (3) follow-up and survival; (4) influencing factors for prognosis of PDAC
patients; (5) construction and verification of nomogram prediction model. Measurement data with
skewed distribution were represented as M(range). Count data were described as absolute numbers,
and comparison between groups was conducted using the chi-square test. Comparison of ordinal
data was conducted using the Mann-Whitney U test. The Graphpad prism 8 was used to draw sur-
vival curve, the Kaplan-Meier method was used to calculate survival rate, and the Log-Rank test was
used for survival analysis. The COX proportional hazard regression model was used for univariate
and multivariate analyses. The X-tile software was used to determine the optimal cut-off values of
LMR and PLR. The nomogram prediction model was conducted based on the results of multivariate
analysis, and the receiver operating characteristic (ROC) curve was drawn. The area under curve
(AUC) was used to evaluate the discrimination of nomogram prediction model. The calibration curve
was used to evaluate the consistency of nomogram prediction model and the decision curve was
used to evaluate the clinical benefits. Results (1) Optimal cut-off value of LMR and PLR. The optimal
cut-off values of LMR and PLR were 1.9 and 156.3. (2) Clinicopathological features of patients with
different scores of preoperative LMR-PLR scoring model. Cases with LMR-PLR scoring as 0, 1, 2 were
11, 42, 63. Cases with CA125 <12.4 U/mL, cases postoperative with vascular invasion, cases with
postoperative chemotherapy in patients with 0, 1, 2 of LMR-PLR scoring were 1, 8, 24, 9, 27, 27, 3,
26, 43, showing significant differences among them (¥*=6.73, 8.37, 6.68, P<0.05). (3) Follow-up and
survival. All 116 patients were followed up for 39(range, 2-86)months. The 1-, 2-, 3-year survival
rate of 116 PDAC patients was 50.9%, 37.9%, 19.3%, respectively, with a survival time of 13(range,
1-85)months. The survival time of patients with LMR-PLR scoring as 0, 1, 2 was 3(range, 1-
9)months, 7(range, 2-56)months, 26(range, 2-85)months, respectively, showing a significant differ-
ence among them (y?=48.78, P<0.05). (4) Influencing factors for prognosis of PDAC patients. Results
of multivariate analysis showed that carcinoembryonic antigen (CEA), CA19-9, LMR-PLR score,
tumor diameter were independent factors affecting prognosis of patients (hazard ratio=1.61, 1.88,
0.27, 1.87, 95% confidence interval as 1.02-2.54, 1.18-3.00, 0.19-0.39, 1.13-3.09, P<0.05). (5) Con-
struction and verification of nomogram prediction model. The nomogram prediction model was con-
structed based on CEA, CA19-9, LMR-PLR score and tumor diameter. The AUC of ROC curve in pre-
dicting 1-, 2-, 3-year survival rate of patients was 0.86 (95% confidence interval as 0.79-0.93, P<
0.05), 0.86 (95% confidence interval as 0.79-0.92, P<0.05), 0.87 (95% confidence interval as 0.78-
0.95, P<0.05), respectively. Results of calibration curve showed that the predicted survival rate of
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nomogram prediction model was consistent with the actual survival rate, with the consistency index
as 0.74. Results of decision curve showed that the predictive performance of nomogram prediction
model was superior to that of a single factor at a risk threshold of 0.12-0.85. Conclusions CEA,
CA19-9, LMR-PLR score, tumor diameter are independent factors affecting prognosis of patients
undergoing radical resection for PDAC, and the nomogram prediction model can predict postopera-
tive survival rate. The predicted survival rate of nomogram prediction model is consistent with the
actual survival rate, and the predictive performance of nomogram prediction model is superior to
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that of a single factor at a risk threshold of 0.12-0.85.
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Figure 1 The optimal cut-off value of lymphocyte-to-monocyte ratio (LMR) and platelet-to-lymphocyte ratio (PLR) in X-tile soft-

ware 1A: Visualization of LMR datasets using triangular networks; 1B: Histogram of the distribution of patients on both

sides of the LMR optimal cut-off value; 1C: Visualization of PLR datasets using triangular networks; 1D: Histogram of

the distribution of patients on both sides of the PLR optimal cut-off value
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Table 1 Clinicopathological features of pancreatic ductal adenocarcinoma patients with different preoperative

lymphocyte-to-monocyte ratio combined with platelet-to-lymphocyte ratio score (case)
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Table 3 Multivariate analysis of prognosis in 116 patients undergoing radical resection for pancreatic ductal adenocarcinoma
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Figure 4 Nomogram prediction model in predicting 1-, 2-, and 3-year survival rate in patients undergoing radical resection

for pancreatic ductal adenocarcinoma
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Figure 5 The receiver operating characteristic (ROC) curve and calibration curve of nomogram prediction model in predicting 1-year survival rate

of 116 patients undergoing radical resection for pancreatic ductal adenocarcinoma 5A: The ROC curve; 5B: The calibration curve
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Figure 6 The receiver operating characteristic (ROC) curve and calibration curve of nomogram prediction model in predicting 2-year survival rate

of 116 patients undergoing radical resection for pancreatic ductal adenocarcinoma  6A: The ROC curve; 6B: The calibration curve
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Figure 7 The receiver operating characteristic (ROC) curve and calibration curve of nomogram prediction model in predicting 3-year survival rate

of 116 patients undergoing radical resection for pancreatic ductal adenocarcinoma  7A: The ROC curve; 7B: The calibration curve
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Figure 8 The decision curve of nomogram prediction model
in predicting survival rate of patients undergoing
radical resection for pancreatic ductal adenocar-

cinoma

V43 25 PDAC S5 2 R B8 AR V6 AR 5 T 1 2
TR HRYE 2 R Hr s R A EE T PDAC iR
R IR AR YA AR S T A 51 2 P AR A, PSR
HiT 28 25 5 R < FE — o U [ (LS 1B 1, 5) 4k R T
DU T B AL T B — P R

AAIRGE Ry R B O /INEEAR I ST, W] REAFAE
TEFE D a7 5 5 8 £8 25 B B2 2R RN BR T PDAC,
RN H AR B AR TIHE . HESIB AR TR
FEAS  Z it I PR AT FE N LABRAIE

Z% I ,CEA .CA19-9 .LMR-PLR ¥F-43 . g K- 4%
J& PDAC B HRIA AR S5 HUS A7 5% PR 2, His)
2 PRI T ASE R AT 00 A6 RS AR AR R O AR A
R PRA AR — BB . A2 KU [ 0.12~
0.85, 31| £ [l T 0 A5 76 3000 14 R 1 . — PR R ¥l
PERE .
FIZZE A VR 17 U R A2 R 25 rh
fEERMAR XA FERAE BRI 7R, S HT e,
T E A REG RO« 1 M SCIF AR MRS B S K R
S5 R R A AR ST 4K T 5 R TR
RO R B0 SO S Tk 24

s % X #

[1]  Ansari D, Tingstedt B, Andersson B, et al. Pancreatic can-
cer: yesterday, today and tomorrow(]]. Future Oncol,2016,
12(16):1929-1946. D01:10.2217 /fon-2016-0010.

[2] Ilic M, Ilic I. Epidemiology of pancreatic cancer[J]. World ]

(3]

[4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Gastroenterol,2016,22(44):9694-9705. DOI1:10.3748 /wjg.
v22.i144.9694.

o [ 1 PR M 24 2 RN & R R b 2 I SR iR
[ % AR (2014 4 RR) [J]. 1 R AR 24 8, 2014,30(10):
970-980. D01:10.3969/j.issn.1001-5256.2014.10.002.
Yang H, Liu P, Zhang J, et al. Long noncoding RNA MIR31HG
exhibits oncogenic property in pancreatic ductal adeno-
carcinoma and is negatively regulated by miR-193b[]].
Oncogene,2016,35(28):3647-3657. DOI1:10.1038/0nc.2015.
430.

Dhillon ], Betancourt M. Pancreatic ductal adenocarcinoma
[J]. Monogr Clin Cytol,2020,26:74-91. DOI:10.1159/0004
55736.

Gandhi NS, Feldman MK, Le O, etal. Imaging mimics of
pancreatic ductal adenocarcinoma(]]. Abdom Radiol (NY),
2018,43(2):273-284.D0I:10.1007/s00261-017-1330-1.
Balkwill F, Mantovani A. Inflammation and cancer: back to
Virchow?[J]. Lancet,2001,357(9255):539-545. DOI:10.10
16/S0140-6736(00)04046-0.

Singh N, Baby D, Rajguru JP, et al. Inflammation and cancer
[J]. Ann Afr Med,2019,18(3):121-126. DOI:10.4103 /aam.
aam_56_18.

Sideras K, Braat H, Kwekkeboom J, et al. Role of the immune
system in pancreatic cancer progression and immune
modulating treatment strategies[J]. Cancer Treat Rev,2014,
40(4):513-522.D01:10.1016/j.ctrv.2013.11.005.
Templeton AJ, McNamara MG, §eruga B, et al. Prognostic
role of neutrophil-to-lymphocyte ratio in solid tumors: a
systematic review and meta-analysis[J]. ] Natl Cancer Inst,
2014, 106(6):djul24. D0OI1:10.1093 /jnci/djul24.

XS A0 WU, T SO, A5 . 3R 90 028 SR 418 B0 A o Y
HE TS RS2 []]. e, 2021,41(6):409-417. DOI:10.37
81/j.issn.1000-7431.2021.2012-1140.

I H P A A, 5% B 1,45 /MR i NLR . PLR I SIS RAS
W 7 TR0 B PR T 6 VG 2 1 O BE L — 2R YT T AR
PR FIUIN A I )] i R4,2022,42(10):681-691. DOI:10.3781/j.
issn.1000-7431.2022.2112-0981.

AHORE, D H BT, 5 55 401, 25 R LV R P A Bl PRAFFAE
5 I i 7 SRS TS B OCHR 7], 9, 2021,41(8):550-
558.D0I:10.3781/j.issn.1000-7431.2021.2106-0383.
Asaoka T, Miyamoto A, Maeda S, et al. Prognostic impact
of preoperative NLR and CA19-9 in pancreatic cancer[]].
Pancreatology,2016,16(3):434-440. DO1:10.1016/j.pan.
2015.10.006.

Xiang Z], Hu T, Wang Y, et al. Neutrophil-lymphocyte ratio
(NLR) was associated with prognosis and immunomodu-
latory in patients with pancreatic ductal adenocarcinoma
(PDAC)[]]. Biosci Rep,2020,40(6):BSR20201190. DOI:10.
1042/BSR20201190.

Allen ], Cernik C, Bajwa S, et al. Association of neutrophil,
platelet, and lymphocyte ratios with the prognosis in
unresectable and metastatic pancreatic cancer([]J]. J Clin
Med,2020,9(10):3283. D0I1:10.3390/jcm9103283.
Toledano-Fonseca M, Cano MT, Inga E, et al. The combina-
tion of neutrophil-lymphocyte ratio and platelet-lympho-
cyte ratio with liquid biopsy biomarkers improves progno-
sis prediction in metastatic pancreatic cancer[]]. Cancers
(Basel),2021,13(6):1210. DOI1:10.3390/cancers13061210.
Hu RJ, Ma JY, Hu G. Lymphocyte-to-monocyte ratio in pan-
creatic cancer: prognostic significance and meta-analysis



1360

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

rhAETEALSNRF AR 2023 4F

11 A%5 22 855 111 Chin J Dig Surg, November 2023, Vol. 22, No. 11

[J]. Clin Chim Acta,2018,481:142-146. DOI1:10.1016/j.cca.
2018.03.008.

Lin S, Fang Y, Mo Z, et al. Prognostic value of lymphocyte
to monocyte ratio in pancreatic cancer: a systematic review
and meta-analysis including 3338 patients[J]. World ] Surg
Oncol,2020,18(1):186. D0I1:10.1186/5s12957-020-01962-0.

Z% B R .PLR-LMR V43 2 G0 X 1 i 260 1A 2L 2 5 76 12
M LA KPR US B9 4E FH [D]. & B2 B R R 24,2021,
LA RATNLR, LMR | PLR A % LMR-PLR #7435 4E /N A
it (¥ 00 AR B [D]. 5 R LU AR S — BERL R ,2019.

Chen X, Liu F, Xue Q, et al. Metastatic pancreatic cancer:
mechanisms and detection (Review) [J]. Oncol Rep,2021,
46(5):231.D0I:10.3892/0r.2021.8182.

TRIEZE 7 I ER 43 TR 1] I AR MR 23 A i8R Y BUIR 5
B[] PR AMRE 2 5,2020,58(1):22-26. DO1:10.3760 /cma.
j.issn.0529-5815.2020.01.006.

Park W, Chawla A, O'Reilly EM. Pancreatic cancer: a review
[J]. JAMA,2021,326(9):851-862. DOI:10.1001 /jama.2021.
13027.

Bakasa W, Viriri S. Pancreatic cancer survival prediction:
a survey of the state-of-the-art[J]. Comput Math Methods
Med,2021,2021:1188414. D0OI:10.1155/2021/1188414.
AR B2 S T A B 43 S IR RV 2R . o I At
i i AR SR e R A LR R L (20211, R ) [0, e R
AE9% 2% 25,2022,38(5):1016-1022. DOI:10.3969 /j.issn.1001-
5256.2022.05.008.

TR, Jih B0, 5% B 3 BT SEER B 2 43 A7 W 40T B e
MR SR BT R AR A7 J7 38 R A5 ). WK
2P ,2021,50(3):375-382. DOI1:10.3724 /zdxbyxb-
2021-0194.

B R AR BRI AT BRI 127 45 7 (2022 4R BR) [)].
I A JFF I 9 2% 75, 2022,38(5): 1006-1015. DOI:10.3969/j.
issn.1001-5256.2022.05.007.

b EEAEOE T B S ) Aﬁ%ﬁﬁﬁ,lﬂiﬁkﬁiﬁiﬁﬁllﬁ
PREE 2 WF5E P, JE R A A2 27 R 1 L (5. W 3 e it e

A(nrllm%hﬁia‘uf’ﬂ(ﬁ 1) (75 B 1] 1 A ST LA
i£,2022,38(6):1242-1251. DO1:10.3969/j.issn.1001-5256.
2022.06.007.

FAREE BU A E R I I R R R T BOR A )], b
PAAC 23 S BL R JE,2023,26(6):460-462. DO1:10.3969/j.
issn 1009-9905.2023.06.009.

A [, VAL, A B A5 IR TRV T Il DR DA (R
89 191434 [1]. v [ A2 e MR, 2015,18(1):43-46.
DOI:10.3969/j.issn.1009-9905.2015.01.011.

F A5 M 5, 55 7-IncRINA KUK T3k A6 70 7 g it s 7t
S AT 0 A R[] P A 3 AR 3, 2020,23(5):
337-343.D01:10.3969/j.issn.1009-9905.2020.05.001.
Diakos CI, Charles KA, McMillan DC, et al. Cancer-related
inflammation and treatment effectiveness[]J]. Lancet Oncol,
2014,15(11):e493-e503. D0OI1:10.1016/S1470-2045(14)
70263-3.

Khandia R, Munjal A. Interplay between inflammation and

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

cancer[J]. Adv Protein Chem Struct Biol,2020,119:199-
245.D0I1:10.1016/bs.apcsb.2019.09.004.

Padoan A, Plebani M, Basso D. Inflammation and pancrea-
tic cancer: focus on metabolism, cytokines, and immunity
[J]. Int ] Mol Sci,2019,20(3):676. DOI:10.3390/ijms2003
0676.

Saluja A, Maitra A. Pancreatitis and pancreatic cancer([J].
Gastroenterology,2019,156(7):1937-1940. DOI:10.1053/j.
gastro.2019.03.050.

Umans DS, Hoogenboom SA, Sissingh NJ, et al. Pancreati-
tis and pancreatic cancer: a case of the chicken or the egg
[J1. World ] Gastroenterol,2021,27(23):3148-3157. DOI:
10.3748/wjg.v27.i23.3148.

Hilbig A, Oettle H. Transforming growth factor beta in
pancreatic cancer([]J]. Curr Pharm Biotechnol,2011,12(12):
2158-2164.D01:10.2174/138920111798808356.

ZE T R AR S0 A R ZH 2R L 2 R B 43
AR TR T B A R KR ST I R I I 2% 55,2021,
37(6):1404-1408. DOI:10.3969/j.issn.1001-5256.2021.06.
035.

SR XUMRB K ot 2, 55 e A A A IR T B AR IR AR R S A R
%EPEM’EJEH[I].%ﬁﬂ?ﬁﬂfpﬁn’%ﬁ,2022,38(12):2892-2896.
DO0I1:10.3969/j.issn.1001-5256.2022.12.041.

Olingy CE, Dinh HQ, Hedrick CC. Monocyte heterogeneity
and functions in cancer([J]. ] Leukoc Biol,2019,106(2):309-
322.D0I:10.1002/JLB.4R10818-311R.

Hanahan D, Weinberg RA. Hallmarks of cancer: the next
generation([]]. Cell, 2011, 144(5):646-674. DOI1:10.1016/j.
cell.2011.02.013.

Schlesinger M. Role of platelets and platelet receptors in
cancer metastasis[J]. ] Hematol Oncol,2018,11(1):125.
DO0I1:10.1186/s13045-018-0669-2.

Sierko E, Wojtukiewicz MZ. Platelets and angiogenesis in
malignancy([]]. Semin Thromb Hemost,2004,30(1):95-108.
DOI:10.1055/s-2004-822974.

Brockmann MA, Giese A, Mueller K, et al. Preoperative
thrombocytosis predicts poor survival in patients with
glioblastoma[J]. Neuro Oncol,2007,9(3):335-342. DOI:10.
1215/15228517-2007-013.

Varkey ], Nicolaides T. Tumor-educated platelets: a review
of current and potential applications in solid tumors[]].
Cureus,2021,13(11):e19189. DOI1:10.7759/cureus.19189.
Liu Y, Zhang Y, Ding Y, et al. Platelet-mediated tumor metas-
tasis mechanism and the role of cell adhesion molecules
[J]. Crit Rev Oncol Hematol,2021,167:103502. DOI:10.10
16/j.critrevonc.2021.103502.

JE) B RV, PN T, A5 3R G 2 S RE 48 5 IR AR TS
HARSENE ] I R AT ARAG 2445, 2022,38(11):2669-2672. DOI:
10.3969/j.issn.1001-5256.2022.11.046.

Muschelli J. ROC and AUC with a binary predictor: a poten-
tially misleading metric[]]. ] Classif,2020,37(3):696-708.
DOI:10.1007/s00357-019-09345-1.



