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Table I. Systemic inflammation‑based prognostic scores and ratios.

Definition	 Score or ratio

PNI	
  PNI; Onodera et al (16)	
    10 x albumin (g/dl) + 0.005 x lymphocyte count (/dl)	 ≥45
    10 x albumin (g/dl) + 0.005 x lymphocyte count (/dl)	 <45
GPS 	
  GPS; original (17)	
    C‑reactive protein ≤1.0 (mg/dl) and albumin ≥3.5 (g/dl)	 0
    C‑reactive protein >1.0 (mg/dl) or albumin <3.5 (g/dl)	 1
    C‑reactive protein >1.0 (mg/dl) and albumin <3.5 (g/dl)	 2
  J‑mGPS (20)	
    C‑reactive protein ≤0.5 (mg/dl) and albumin ≥3.5 (g/dl)	 0
    C‑reactive protein >0.5 (mg/dl) or albumin <3.5 (g/dl)	 1
    C‑reactive protein >0.5 (mg/dl) and albumin <3.5 (g/dl)	 2
CAR (18)	
  C‑reactive protein (mg/dl)/albumin (g/dl) 	 ≤0.22
  C‑reactive protein (mg/dl)/albumin (g/dl)	 >0.22
NLR (19)	
  Neutrophil count (/µl)/lymphocyte count (/µl)	 <3
  Neutrophil count (/µl)/lymphocyte count (/µl) 	 ≥3‑<5
  Neutrophil count (/µl)/lymphocyte count (/µl)	 ≥5 
PLR (20)	
  Platelet count (/µl)/lymphocyte count (/µl)	 ≤150
  Platelet count (/µl)/lymphocyte count (/µl)	 >150
LMR (21)	
  Lymphocyte count (/µl)/monocyte count (/µl)	 ≥2.40
  Lymphocyte count (/µl)/monocyte count (/µl)	 <2.40
dNLR (22)	
  Neutrophil count (/µl)/(leukocyte count (/µl)‑neutrophil count (/µl))	 <3
  Neutrophil count (/µl)/(leukocyte count (/µl)‑neutrophil count (/µl))	 ≥3‑<5
  Neutrophil count (/µl)/(leukocyte count (/µl)‑neutrophil count (/µl))	 ≥5
NPS (23)	
  Neutrophil count ≤7,500 (/µl) and platelet count ≤400,000 (/µl)	 0
  Neutrophil count >7,500 (/µl) or platelet count >400,000 (/µl)	 1
  Neutrophil count >7,500 (/µl) and platelet count >400,000 (/µl)	 2
NLS (24,25)	
  Neutrophil count ≤7,500 (/µl) and lymphocyte count ≥1,500 (/µl)	 0
  Neutrophil count >7,500 (/µl) or lymphocyte count <1,500 (/µl)	 1
  Neutrophil count >7,500 (/µl) and lymphocyte count <1,500 (/µl)	 2
PLS (24,25)	
  Platelet count ≤400,000 (/µl) and lymphocyte count ≥1,500 (/µl)	 0
  Platelet count >400,000 (/µl) or lymphocyte count <1,500 (/µl)	 1
  Platelet count >400,000 (/µl) and lymphocyte count <1,500 (/µl)	 2
LMS (24,25)	
  Lymphocyte count ≥1,500 (/µl) and monocyte count ≤800 (/µl) 	 0
  Lymphocyte count <1,500 (/µl) or monocyte count >800 (/µl)	 1
  Lymphocyte count <1,500 (/µl) and monocyte count >800 (/µl)	 2
PI (23)	
  C‑reactive protein ≤1.0 (mg/dl) and leukocyte count ≤11,000 (/µl)	 0
  C‑reactive protein >1.0 (mg/dl) or leukocyte count >11,000 (/µl)	 1
  C‑reactive protein >1.0 (mg/dl) and leukocyte count >11,000 (/µl)	 2



https://www.spandidos-publications.com/10.3892/ol.2024.14269
https://www.spandidos-publications.com/10.3892/ol.2024.14269
https://www.spandidos-publications.com/10.3892/ol.2024.14269


SHIMOYAMA et al:  INFLAMMATION-BASED PROGNOSTIC MARKERS OF METASTATIC PANCREATIC CANCER4

Table II. Medical and demographic characteristics of patients.

	 No. of patients
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑-‑‑‑‑‑‑‑‑
Characteristic	 All cases (n=846)	 Analyzed cases (n=487)

Age, years		
  Median (quantile)	 70 (36, 64, 70, 76, 90)	 71 (37, 65, 71, 76, 90)
  ≥75, n (%)	 266 (31.4)	 166 (34.1)
Sex, n (%)		
  Male	 503 (59.5)	 279 (57.3)
  Female	 343 (40.5)	 208 (42.7)
PS, n (%)		
  0	 232 (27.4)	 124 (25.5)
  1	 290 (34.3)	 188 (38.6)
  2	 53 (6.3)	 36 (7.4)
  N/A	 271 (32.0)	 139 (28.5)
BMI, kg/m2	 	
  Median (quantile)	 19.7 (11.2, 17.4, 19.7, 21.9, 35.4)	 19.7 (11.2, 17.4, 19.7, 21.9, 35.4)
  Smoking status, n (%)		
  Current or former (BI >0) 	 217 (25.7)	 125 (25.7)
  Never smoked (BI=0)	 562 (66.4)	 333 (68.4)
  N/A	 67 (7.9)	 29 (5.9)
Pathology, n (%)		
  Yes	 745 (88.1)	 435 (89.3)
    Adenocarcinoma	 418 (49.4)	 243 (49.9)
    Adenosquamous carcinoma	 7 (0.8)	 4 (0.8)
    Carcinoma/malignant neoplasm	 320 (37.8)	 188 (38.6)
  No (Radiological diagnosis only)	 101 (11.9)	 52 (10.7)
Primary disease site, n (%)		
  Pancreas head	 359 (42.5)	 199 (40.9)
  Pancreas body	 232 (27.4)	 140 (28.7)
  Pancreas tail	 220 (26.0)	 129 (26.5)
  Not evaluable	 35 (4.1)	 19 (3.9)
Previous procedures, n (%)		
  Surgery	 123 (14.5)	 47 (9.7)
  Endoscopic procedure	 44 (5.2)	 19 (3.9)
  Radiotherapy	 47 (5.6)	 25 (5.1)
Study period, n (%)		
  Period A (2010‑2013)	 268 (31.7)	 135 (27.7)
  Period B (2014‑2016)	 251 (29.6)	 159 (32.7)
  Period C (2017‑2020)	 327 (38.7)	 193 (39.6)
Hospital scale, n (%)
  High volume (n ≥50)	 509 (60.2)	 303 (62.2)
  Low volume (n <50)	 337 (39.8)	 184 (37.8)
Hospital type, n (%)
  Government‑designated cancer hospital	 218 (25.7)	 137 (28.1)
  Prefectural designated cancer hospital	 316 (37.4)	 181 (37.2)
  General hospital	 312 (36.9)	 169 (34.7)
First‑line systemic therapy, n (%)
  Gemcitabine monotherapy	 302 (35.7)	 167 (34.3)
  S‑1 monotherapy	 197 (23.3)	 102 (20.9)
  Gemcitabine plus S‑1	 66 (7.8)	 38 (7.8)
  Gemcitabine plus nab‑paclitaxel	 229 (27.1)	 146 (30.0)
  FOLFIRINOX	 52 (6.1)	 34 (7.0)

PS, performance status; BMI, body mass index; N/A, not accessed; BI, Brickman index.
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Table III. Overall survival summary statistics for each score.

			   Median
Score/ratio	 n (%)	 Events	 overall survival (95% CI)	 Hazard ratio (95% CI)	 P‑value

PNI					   
  ≥45	 200 (41.1)	 139	 7.4 (6.4‑9.1)	 Reference	 ‑
  <45	 287 (58.1)	 230	 3.9 (3.0‑5.1)	 1.82 (1.47‑2.27)	 <0.0001
GPS					   
  0	 184 (37.8)	 129	 7.4 (6.6‑9.1)	 Reference	 ‑
  1	 157 (32.2)	 118	 5.7 (4.1‑7.9)	 1.33 (1.03‑1.71)	 0.0286
  2	 146 (30.0)	 122	 2.7 (1.8‑4.6)	 2.40 (1.86‑3.11)	 <0.0001
mGPS					   
  0	 137 (28.1)	 91	 8.2 (7.2‑9.9)	 Reference	 ‑
  1	 185 (38.0)	 143	 6.0 (4.8‑8.3)	 1.39 (1.07‑1.81)	 0.0150
  2	 165 (33.9)	 135	 2.9 (1.9‑4.6)	 2.63 (2.00‑3.45)	 <0.0001
CAR					   
  ≤0.22	 216 (46.4)	 147	 8.3 (7.2‑10.5)	 Reference	 ‑
  >0.22	 271 (55.6)	 222	 4.5 (3.2‑5.5)	 2.06 (1.65‑2.57)	 <0.0001
NLR					   
  <3	 177 (24.0)	 119	 8.3 (7.2‑10.7)	 Reference	 ‑
  ≥3‑<5	 152 (31.2)	 115	 5.9 (4.8‑7.4)	 1.76 (1.35‑2.29)	 <0.0001
  ≥5	 158 (32.4)	 135	 3.3 (2.8‑4.6)	 2.67 (2.07‑3.44)	 <0.0001
PLR					   
  ≤150	 203 (41.7)	 151	 7.1 (5.6‑8.7)	 Reference	 ‑
  >150	 284 (58.3)	 218	 4.8 (4.0‑6.4)	 1.35 (1.09‑1.67)	 0.0056
LMR					   
  ≥2.40	 329 (67.6)	 237	 7.1 (6.0‑8.6)	 Reference	 ‑
  <2.40	 158 (32.4)	 132	 3.9 (2.8‑5.1)	 1.83 (1.47‑2.28)	 <0.0001
dNLR					   
  <3	 326 (66.9)	 233	 7.2 (6.0‑8.7)	 Reference	 ‑
  ≥3‑<5	 114 (23.4)	 94	 3.9 (3.0‑5.2)	 2.02 (1.58‑2.58)	 <0.0001
  ≥5	 47 (9.7)	 42	 2.2 (1.0‑4.8)	 2.05 (1.46‑2.88)	 <0.0001
NLS					   
  0	 157 (32.2)	 112	 8.3 (7.2‑10.6)	 Reference	 ‑
  1	 273 (56.1)	 204	 5.0 (4.0‑6.8)	 1.60 (1.26‑2.03)	 0.00011
  2	 57 (11.7)	 53	 3.4 (2.8‑4.8)	 2.46 (1.75‑3.47)	 <0.0001
PLS					   
  0	 172 (35.3)	 125	 7.4 (6.4‑9.1)	 Reference	 ‑
  1	 307 (63.0)	 238	 4.8 (3.9‑6.0)	 1.48 (1.18‑1.84)	 0.00066
  2	 8 (1.6)	 6	 4.7 (0.8‑N/A)	 1.54 (0.64‑3.69)	 0.33526
LMS					   
  0	 174 (35.7)	 125	 7.9 (6.6‑9.5)	 Reference	 ‑
  1	 293 (60.2)	 224	 4.8 (4.0‑6.1)	 1.52 (1.21‑1.90)	 <0.0001
  2 	 20 (4.1)	 20	 1.6 (1.0‑4.6)	 4.34 (2.64‑7.15)	 <0.0001
NPS					   
  0	 386 (79.3)	 286	 6.5 (5.3‑8.1)	 Reference	 ‑
  1	 88 (18.1)	 72	 4.1 (2.9‑5.3)	 1.56 (1.18‑2.05)	 0.00155
  2	 13 (2.7)	 11	 3.7 (1.9‑N/A)	 3.32 (1.78‑6.18)	 <0.0001
PI					   
  0	 235 (48.3)	 166	 7.9 (6.9‑9.6)	 Reference	 ‑
  1	 195 (40.0)	 152	 5.1 (4.1‑6.6)	 1.58 (1.26‑1.99)	 <0.0001
  2	 57 (11.7)	 51	 1.9 (1.6‑3.9)	 3.35 (2.39‑4.72)	 <0.0001
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hospital, or non‑designated general hospital), and first‑line 
chemotherapy regimens was extracted from the medical record 
system, the chemotherapy protocol system, and the National 
Cancer Registry Data in Japan (15).

For supplemental analysis, blood laboratory data for 
different parameters [white blood cells, neutrocytes, lympho‑
cytes, monocytes, hemoglobin, platelets, total bilirubin, 
aspartate aminotransferase, alanine aminotransferase, lactate 
dehydrogenase (LDH), γ‑glutamyl transpeptidase, alkaline 
phosphatase, creatinine, creatinine clearance, c‑reactive 
protein (CRP), albumin, glucose, hemoglobin A1c, carci‑
noembryonic antigen (CEA) and carbohydrate antigen 19‑9 
(CA19‑9)] collected within 14 days of first‑line treatment 
were extracted from the electronic medical record, and 
levels of inflammation‑based prognostic markers were 
calculated (16‑29). The markers used in this study are listed 
in Table I. For the markers, previously defined cutoff values 
were used, but for those that were not defined, we referred to 
previous studies (24,25).

Statistical analysis. Patients with complete data available 
were evaluated. The primary endpoint evaluated in the current 
study was OS, defined as the time from the start date of initial 
palliative chemotherapy to the date of death or final survival 
confirmation.

Basic statistics (absolute and relative frequencies for cate‑
gorical variables; quartiles, maximum values, minimum values, 

means, or medians for continuous variables) were obtained 
to summarize the distribution of variables related to patient 
background factors, complications, other prognostic factors, 
and primary and secondary endpoints. Survival analyses were 
performed using OS as the primary endpoint. The censored 
cases included patients who were alive at the end date of the 
study or had dropped out of the study for any reason.

Kaplan‑Meier curves (univariate analyses) were obtained 
for each inflammation‑based prognostic markers associated 
with OS, and the log‑rank test was utilized to compare survival 
curves. We compared the predictive quality of markers against 
OS using the Cox regression analysis concordance (rate) and 
the Akaike Information Criterion (AIC). Concordance was 
defined as follows. Assuming that (si, yi) is a pair of observed 
survival time (y) and scores (s), a pair of observations (i, j) 
was considered ‘concordant’ if (yi > yj, si < sj) or (yi < yj, si 
>sj), as these conditions are symmetrical. Conversely, it was 
considered ‘discordant’ if the conditions (yi < yj, si < sj) or 
(yi > yj, si > sj) applied. If c, d, and ts are counts of pairs that 
are concordant, discordant, or tied when using score s, then 
concordance C is defined as C=(c + ts/2)/(c + d + ts) using the 
proportion of concordant pairs. Although the above definition 
of ‘concordant’ and ‘discordant’ pairs appears to be reversed, 
survival is inversely correlated with the height of the hazard, 
and this definition has validity.

All analyses were performed using R, version 4.2.2 
(R Foundation for Statistical Computing, Vienna, Austria). 

Table III. Continued.

			   Median
Score/ratio	 n (%)	 Events	 overall survival (95% CI)	 Hazard ratio (95% CI)	 P‑value

SII					   
  <300	 40 (8.2)	 30	 8.7 (7.2‑13.0)	 Reference	 ‑
  ≥300‑<600	 131 (26.9)	 94	 8.0 (6.7‑10.9)	 1.10 (0.72‑1.66)	 0.6690
  ≥600‑<1,000	 121 (24.8)	 87	 6.0 (4.8‑8.7)	 1.76 (1.15‑2.70)	 0.0089
  ≥1,000	 195 (40.0)	 158	 3.9 (3.0‑4.9)	 2.50 (1.68‑3.72)	 <0.0001
SIRI					   
  <500	 39 (8.0)	 27	 9.6 (8.6‑15.5)	 Reference	 ‑
  ≥500‑<1,000	 120 (24.6)	 84	 7.2 (5.3‑10.1)	 1.60 (1.03‑2.50)	 0.0370
  ≥1,000‑<2,000	 140 (28.7)	 99	 7.1 (5.1‑8.7)	 1.96 (1.26‑3.03)	 0.00266
  ≥2,000	 188 (38.6)	 159	 3.7 (2.9‑4.9)	 3.37 (2.20‑5.17)	 <0.0001
LIPI					   
  0	 267 (54.8)	 184	 7.9 (7.1‑9.9)	 Reference	 ‑
  1	 153 (31.4)	 126	 4.2 (3.6‑6.1)	 1.86 (1.47‑2.34)	 <0.0001
  2	 67 (13.8)	 59	 2.2 (1.5‑4.3)	 3.33 (2.45‑4.53)	 <0.0001
CALLY					   
  <5	 431 (88.5)	 332	 5.1 (4.2‑6.6)	 Reference	 ‑
  ≥5	 56 (11.5)	 37	 10.3 (8.2‑13.9)	 0.50 (0.35‑0.70)	 <0.0001

Data were analyzed using log‑rank test.PNI, prognostic nutritional index; GPS, Glasgow Prognostic Score; mGPS, modified GPS; CAR, 
CRP‑to‑albumin ratio; NLR, neutrophil‑to‑lymphocyte ratio; PLR, platelet‑to‑lymphocyte ratio; LMR, lymphocyte‑to‑monocyte ratio; dNLR, 
derived neutrophil‑to‑lymphocyte ratio; NLS, neutrophil‑lymphocyte score; PLS, platelet‑lymphocyte score; LMS, lymphocyte‑monocyte 
score; NPS, neutrophil‑platelet score; PI, prognostic index; SII, systemic immune‑inflammation index; SIRI, systemic inflammation response 
index; LIPI, lung immune prognostic index; CALLY, CRP albumin lymphocyte index; CRP, C‑reactive protein; CI, confidence interval.
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