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Gastric cancer is one of the most common causes of 
cancer‑related deaths despite improvements in treatment 
modalities. Diagnosis at advanced stage, especially in 
developing countries, makes it more significant despite the 
annual death rate declining in recent years. Most of the 
patients with gastric cancer are often diagnosed at an extensive 
stage of the disease.[1] The median overall survival (OS) of 
metastatic gastric cancer (MGC) has been reported to 
improve to approximately a year with palliative chemotherapy 
in a recent meta‑analysis  (HR: 0.37).[2] Combination 
chemotherapy regimens such as DCF (docetaxel, cisplatinum, 
5‑fluorouracil [5FU]) have been demonstrated to have higher 

response rates with longer survival at the expense of increased 
toxicity.[3,4] Therefore, modified-DCF (mDCF) regimen 
should be preferred to DCF to decrease toxicity rates with 
similar efficacy.[5]

The prognostic and predictive factors for gastric cancer are 
still cotroversial despite promising recent reports.[6,7] The role 
of the systemic inflammatory response in cancer has been 
emphasized in previous reports.[8‑10] Hematological parameters 
with estimated ratios, such as the neutrophil–lymphocyte 
ratio (NLR) and/or platelet–lymphocyte ratio (PLR) 
were reported to have significance in prognosis of cancer 
patients.[8,11‑16] However, their predictive role is not so clear. 
In this retrospective study, the association between PLR 
and/or NLR and survival with response rates was aimed to 
be evaluated in MCG receiving firstline mDCF.

PATIENTS AND METHODS

MGC patients followed at our center between March 2007 
and July 2012 were evaluated retrospectively. All patients  
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Background/Aims: The association between platelet–lymphocyte ratio  (PLR), neutrophil–lymphocyte 
ratio  (NLR), and survival with response rates were evaluated in metastatic gastric cancer  (MGC). 
Patients and Methods: MGC patients on firstline modified docetaxel/cisplatinum/5‑fluorourasil [mDCF; 
docetaxel 60 mg/m2 (days 1–5), cisplatin 60 mg/m2 (day 1), 5FU 600 mg/m2 (days 1–5), q3w] were evaluated 
retrospectively. The cutoff values were 160 for PLR and 2.5 for NLR. Progression‑free survival (PFS) and 
overall survival (OS) were estimated for group I (PLR >160), group II (PLR ≤ 160), group III (NLR ≥ 2.5), 
group IV (NLR < 2.5), group V (PLR > 160 and NLR ≥ 2.5), group VI (PLR ≤160 and NLR <2.5), and group VII 
[VIIa (PLR > 160 and NLR < 2.5) and VIIb (PLR ≤160 and NLR ≥ 2.5)]. Results: One hundred and nine MGC 
patients were evaluated for basal hematological parameters and survival analysis, retrospectively. Most of 
the patients were male in their fifties with grade III adenocarcinoma (62.9%) and liver metastasis (46.7%). 
Patients with PLR > 160 and/or NLR ≥ 2.5 had significantly shorter PFS and OS (P = 0.04, 0.01, 0.019, and 
P = 0.003, 0.002, 0.000, respectively). Conclusion: High PLR (> 160) and/or NLR (≥ 2.5) seem to be poor 
prognostic factors in MGC.
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had a firstline mDCF [docetaxel 60  mg/m2  (days 1–5), 
cisplatin 60  mg/m2 (day 1), 5FU 600  mg/m2  (days 1–5), 
q3w] regimen. In this study, patients characteristics, basal 
hematological parameters with NLR and/or PLR, and 
survival rates. The patients with bone marrow involvement 
were excluded because basal hematological parameters 
might have been affected by involvement leading to false 
PLR or NLR calculations as predictors of cancer‑related 
inflammatory response. We aimed to calculate these ratios 
as systemic inflammation‑based scores rather than bone 
marrow involvement.

Hematological parameters
Venous blood samples collected in the ethylenediaminete 
traacetic acid (EDTA) containing tubes at MGC diagnosis 
were analyzed for hematological parameters (neutrophil, 
platelet, lymphocyte). The ratios of these parameters 
(PLR, NLR) were calculated retrospectively. The division of 
neutrophil count by lymphocyte count was defined as NLR, 
whereas the division of platelet count by lymphocyte count 
was defined as PLR. The cutoff values were estimated as 160 
for PLR (>160 vs ≤160) and 2.5 for NLR (≥2.5 vs <2.5) 
according to previous reports.[7‑9]

Statistical analysis
Statistical analyses were performed with SPSS for Windows 
version 18.0 (SPSS, Chicago, IL, USA). Chi‑square or Fisher’s 
exact test were used for comparative analysis of categorical 
variables. Patients with missing values were omitted. Survival 
analyses were estimated according to Kaplan–Meier Method. 
Progression‑free survival (PFS) was defined as the duration 
from the date of mDCF initiation to the objective tumor 
progression while OS was defined as the interval between 
MGC diagnosis and death or the last date the patient was 
known to be survival. Clinical benefit rate was defined as 
the sum of complete response, partial response, and stable 
disease rates. Subgroup suvival analysis was performed 
for group  I  (PLR  >160), group II (PLR ≤160), group  III 

(NLR ≥2.5), group IV (NLR <2.5), group V (PLR >160 
and NLR  ≥2.5), group  VI  (PLR  ≤160 and NLR  <2.5), 
and group VII [VIIa (PLR >160 and NLR <2.5) and VIIb 
(PLR ≤160 and NLR ≥2.5)]. Subgroup survival rates were 
compared by log‑rank test and P ≤ 0.05 was considered as 
statistically significant.

RESULTS

A total of 109 MGC patients between 2007 and 2012 
were included in the study. Median follow‑up was 12.2 
(range: 1.51–50.4) months. Patient characteristics with 
subgroup analysis are summarized in Table 1. Most of the 
patients were male, in their fifties, in all subgroups except 
group VIIa (PLR >160 and NLR <2.5). However, median age 
of the patients who had AFP secreting MGC was 43 (range: 
32–66). All the of the patients had adenocarcinoma and 
most of them had grade III tumor with corpus localization, 
lymphovascular invasion, and/or perineural invasion [Table 2]. 
Most of our MGC patients had better ECOG‑PS (78.9% for 
0–1). None of our patients had ECOG‑PS >2 since all the 
of the patients enrolled to the study were candidates for 
palliative chemotherapy. Two-third of the patients had a single 
metastatic site. The liver was the most common site [Table 2]. 
All patients received mDCF and there was no toxicity-related 
death with managable toxicity [Table 1]. The median number 
of mDCF cycles was 6 (range: 2–8). Response rates are shown 
in Table 3. One third of the patients progressed after first line 
mDCF and most of these progressed patients had second line 
chemotherapy. Partial remission was only achieved by EOX 
as a second line chemotherapy. The clinical response rate 
with first line mDCF was 73.4%, whereas it was 21.2% with 
second line chemotherapy. There were no toxicity-related 
deaths. However, Grade  III/IV neutropenia was highest in 
group VII [30.7% in group VIIa (PLR >160 and NLR <2.5) 
and 38.4% in group  VIIb (PLR  ≤160 and NLR  ≥2.5), 
respectively]. However, none of them had neutropenic fever 
in contrast to group V (1.8%) and group VI (1.9%) [Table 1].

Table 1: Patient characteristics with survival analysis
Patient characteristics All patients Group I Group II Group III Group IV Group V Group VI Group VII

VIIa VIIb
Age (median, range) 54 (30-76) 52 (30-73) 54 (32-76) 54 (38-76) 54 (30-74) 54 (32-76) 58 (30-74) 51 (31-70) 52 (32-70)
Male/female 2.75 2 3.8 3.53 1.93 3.3 2.31 0.62 5.5
Grade III/IV toxicity
Thrombocytopenia (%) 5.5 2.8 2.6 5.9 2.4 1.8 1.9 0 15.4
Neutropenia (%) 36.7 23.9 28.9 25 29.2 16 17 30.7 38.4
FEN (%) 1,8 0 0 0 0 1.8 1.9 0 0
PFS (median, months) 9 7.6 vs 11.2

(P=0.04)
7.6 vs 11.8
(P=0.01)

7 vs 13.6a

(P=0.019)
7 vs 10.3b

(P=0.12)
OS (median, months) 13.1 10.2 vs 17.1

(P=0.003)
10.5 vs 19.1
(P=0.002)

8.5 vs 19.1a

(P=0.000)
8.5 vs 17.1b

(P= 0.000)
FEN: Febrile neutropenia; PFS: Progression-free survival; OS: Overall survival. aPFS and OS comparisons of group V and group VI, bPFS and OS comparisons of 
group V and group VII (VII and VIIb analyzed together)
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Median OS was 13.1 months (CI 95%: 11.09–15.2), whereas 
median PFS was 9  months  (CI 95%: 7.67–10.34) in all 
patients [Figure 1]. Median values for PLR and NLR were 

188 and 3. respectively  [Table  4]. The patients with high 
PLR (>160) and/or NLR (≥2.5) had lower PFS and OS, 
whereas the others with low PLR (≤160) and NLR (<2.5) had 
higher PFS and OS [Figure 2]. Basal hematological parameters 
with median values are shown in Table 4. Most of the patients 
had anemia with a median hemoglobin level of 11.3 g/dL.

DISCUSSION

More than half of all gastric cancer patients are at an 
advanced stage of the disease at diagnosis.[1] The mDCF 
regimen was preferred as firstline chemotherapy in MGC 
according to the previous results similar to DCF regimen 
with less toxicity.[5] All of our MGC patients had firstline 
chemotherapy as mDCF, which makes the study group 
more homogenous for all subgroup analysis. All subgroups 
except group VIIa  (PLR >160 and NLR <2.5) had male 
predominance in concordance with the literature.[8] In 
addition, our patients were younger.

The systemic inflammation‑based scores were reported to 
have prognostic value in cancer.[10,12,14,17‑19] We believe that 
the homogenous firstline chemotherapy regimen (ie, mDCF) 
in our study seems to increase the prognostic significance of 
these parameters because it provides a more uniform study 
group as mentioned above.

Basal NLR was emphasized as a negative prognostic factor 
in gastric cancer previously.[8,17,18] Pretreatment NLR 
was reported to be a better predictor than PLR in breast 
cancer.[16] However, other studies in other types of cancer 
such as esophageal carcinoma claimed that PLR might 
have had a higher prognostic value than NLR.[19] Therefore, 
we evaluated the clinical significance of both ratios with 
other clinicopathological characteristics in MGC. Median 
PFS and OS of the patients in high‑risk groups with high 
PLR  (>160) and/or NLR  (≥2.5) were significantly lower 
than those in low‑risk groups with low PLR (≤160) and/or 
NLR (<2.5) [Table 1]. When the patients were subanalyzed 
according to NLR and/or PLR, the patients with low PLR 

Table 3: Response rates of firstline and secondline 
chemotherapy

Chemotherapy (%) CR (%) PR (%) SD (%) PD (%)
Firstline (100) mDCF

100
3.7 19.3 50.4 26.6

Secondline (30.3) EOX
57.6

- 6.1a 15.1a 78.8a

Capecitabine
30.3
mDCF

9.1
FOLFIRI
3

CR: Complete response; PR: Partial response; SD: Stable disease; 
PD: Progressive disease; aPR (all with EOX), SD (capecitabine, 50%, mDCF, 
50%), PD (EOX, 53.9%, capecitabine  34.6%, mDCF, 7.7%, FOLFIRI, 3.8%)

Table 2: Clinicopathological features of all metastatic 
gastric cancer patients receiving mDCF

Patient characteristics %
Smoking

Pack-year (median, range) (30 (2-84))
No 55.6
Active smoker 36.5
Ex-smoker 7.9

Weight loss 51.4
ECOG-PSa

0 10.1
1 68.8
2 21.1

Histopathology
Adenocarcinoma 100

Grade
I 6.2
II 30.9
III 62.9

Lymphovascular invasion 88.4
Perineural invasion 95.1
Metastatic sites

1 71.4
≥2 28.6

Metastasis
Liver 46.7
Peritoneum 31.4
Lung 11.4
Othersb 10.5
Anemia 60.2
Thrombocytosis 11
Leucocytosis 12.1

aEastern Cooperative Oncology Group-performance status. bIntraabdominal 
LN, mediastinal LN, bone, pleura, pericardium, supraclavicular LN, renal

Figure  1: Clinicopathological features with overall survival and 
progression-free survival analysis
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(≤160) and NLR (<2.5) in group VI had highest PFS and 
OS similar to the results of neodjuvant chemotherapy 
study reported by Jin et  al.  [Figure  2].[8] The patients 
with “low NLR  (<2.5) and low PLR  (≤160)” had both 
highest PFS (13.6 months) and OS (19.1 months), whereas 
the patients with only “low NLR  (<2.5)” had highest 
OS (19.1 months) but not the highest PFS (11.8 months). 
In this case, we consider that NLR might have more clinical 
significance as a prognostic factor.

The serum biomarkers or pathology‑based prognostic and 
predictive factors in daily clinical practice are generally 

expensive and cumbersome. Therefore, we need cost‑effective 
and easier-to-validate parameters for the optimal treatment 
modality. The parameters such as NLR and/or PLR can be 
calculated easily from basal pretreatment peripheral venous 
blood samples without additional cost. Our findings appear 
to coincide with multiple published studies.

The inflammation within the tumor and microenviroment 
may contribute to the antitumor response by cellular 
interactions and cytokines such as interleukin‑18 and vascular 
endothelial growth factor.[20] On the other hand, antitumor 
inflammatory response might also be suppressed by recruiting 
T cells and it might lead to the promotion of tumor growth 
and metastasis.[21] However, the neutrophilic activity in 
the microenviroment might inhibit the antitumor cellular 
immune response via T lymhocytes and natural killer cells.[8] 
Platelets were also reported to have a role in cancer‑related 
inflammatory response.[22] So, neutrophilia, thrombocytosis, 
and/or lymphopenia leading to high NLR and PLR might 
contribute to a decrease in the antitumor response. Our 
results supported this hypothesis in concordance with existing 
data.[11-16] However, most of the reports in the literature seem 
to have heterogenous treatment modalities, which might 
have affected the outcomes in terms of survival and response 
rates. Additionally, this heterogenity might have contributed 
to the prognostic and/or predictive value of the parameters, 
such as NLR and/or PLR. Our more homogenous study group 
demonstrated the effect of NLR and PLR on survival of MGC 
patients on firstline mDCF more clearly.

Figure 2: Subgroup survival analysis according to neutrophil–lymphocyte ratio and/or platelet–lymphocyte ratio

Table 4: Basal laboratory values with normal ranges
Median, range Normal range

Hemoglobin (g/dL) 11.3 (7-18) 12-16
Platelet (10^3/µL) 308 (127-869) 150-450
Leucocyte (10^3/µL) 7.6 (0.68-17.8) 4-10
Neutrophil (10^3/µL) 5 (1.9-14.2) 1.8-7.7
Lymphocyte (10^3/µL) 1.7 (0.2-5) 1-4.8
PLR 188 (54-915) -
NLR 3 (0.14-14.5) -
Total protein (g/dL) 6.6 (4.3-8.9) 6.5-8.5
Albumin (g/dL) 3.3 (1.8-5.7) 3.5-5.2
CEA (ng/mL) 6.72 (1.7-40977) 0-3
Ca19-9 (U/mL) 22 (0.6-2041) 0-35
AFP (ng/mL) 2.57 (1-19702) 0-5
CEA: Carcinoembryonic antigen; Ca 19-9: Carbohydrate antigen 19-9; 
AFP: Alpha-feto protein
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Cancer treatment is not only arduous but also expensive 
worldwide. Therefore, we need clinically significant 
prognostic and predictive factors to plan the optimal 
treatment modality for the patients. Calculation of clinically 
significant, easier, and cheaper basal ratios, such as PLR and 
NLR seem to contribute to better outcomes in oncology.

CONCLUSION

We consider that MGC patients with high PLR  (>160) 
and/or NLR  (≥2.5) have shorter PFS and OS. The 
homogenous firstline chemotherapy regimen (ie, mDCF) 
has demonstrated the clinical significance of these 
parameters as prognostic and predicitive factors. However, 
furtherer prospective trials with larger number of patients 
to substantiate our findings are required.
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