
Int J Cancer Manag. 2021 September; 14(9):e113923.

Published online 2021 October 6.

doi: 10.5812/ijcm.113923.

Research Article

Role of Neutrophil to Lymphocyte Ratio and Platelet to Lymphocyte

Ratio in Predicting the Response to First Line Chemotherapy in

Colorectal Cancer Patients with Synchronous Liver Metastases: A

Retrospective Study

Nima Mousavi Darzikolaee 1, 2, Mohsen Rajaeinejad 1, *, Borna Farazmand 2, Reza Ghalehtaki 2 and
Hasan Jalaeikhoo 1

1School of Medicine, Cancer Epidemiology Research and Treatment Center, 501 Hospital (Imam Reza), AJA University of Medical Sciences, Tehran, Iran
2Radiation Oncology Research Center, Cancer Institute, Tehran University of Medical Sciences, Tehran, Iran

*Corresponding author: School of Medicine, Cancer Epidemiology Research and Treatment Center, 501 Hospital (Imam Reza), AJA University of Medical Sciences, Tehran, Iran.
Email: mrajaei@gmail.com

Received 2021 February 20; Revised 2021 June 19; Accepted 2021 August 07.

Abstract

Background: There is some evidence that high levels of neutrophil to lymphocyte ratio (NLR) and platelet to lymphocyte ratio
(PLR) are associated with poor survival in several malignancies including colorectal cancer (CRC); however data on the significance
of these markers to predict response to systemic therapy is limited.
Objectives: The aim of this study was to assess the role of pretreatment NLR and PLR in predicting response to first line chemother-
apy in CRC patients with synchronous metastases.
Methods: Clinical records of 81 CRC patients with synchronous liver metastases, who underwent upfront chemotherapy, were in-
cluded in this retrospective study. The optimal cut of value for NLR and PLR was determined according to receiver operating char-
acteristic (ROC) curve analysis. Correlation between response to chemotherapy and NLR or PLR was evaluated.
Results: The optimal cut off for NLR and PLR was 2.666 and 182.589, respectively. Patients with low NLR had significantly higher
objective response (complete response + partial response) compared to patients with high NLR (54.3% versus 13%, respectively, P: <
0.001). In patients with low PLR, 41.2% had objective response compared to 13.3% of patients with high PLR (P = 0.012). The univariate
analysis determined that, both NLR and PLR are significantly associated with better objective response, but in multivariate analysis,
only NLR was identified as an independent predictive marker of response [odds ratio = 4.55; P = 0.013].
Conclusions: Results of this study indicate that, measuring NLR might provide us an inexpensive method to predict response to
first-line chemotherapy in CRC patients with synchronous liver metastases.

Keywords: Neutrophile-Lymphocyte Ratio, Metastatic Colorectal Cancer, Clinical Response, Platelet-Lymphocyte Ratio,
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1. Background

Colorectal cancer (CRC) is the third most common can-
cer (10.2%) and the second leading cause of cancer death
(9.2%) worldwide according to GLOBOCAN 2018. About
20% of patients with colon cancer are diagnosed with syn-
chronous metastatic disease, most of which occurs in the
liver (1). Although patients with colorectal liver metastases
might be considered for curative treatment, the median
overall survival of these patients is still poor (2). Treat-
ment of patients with colorectal liver metastases is se-
lected based on the, resectability of the lesions. Only a
few of them are considered appropriate for liver resec-

tion (3). Systemic chemotherapy with or without targeted
therapy is increasingly used for both resectable and unre-
sectable diseases. Unfortunately, the response rate to first-
line chemotherapy in metastatic colorectal cancer (MCRC)
is only 50% (4). Finding markers to predict response to
chemotherapy is a critical issue. Most studies on predict-
ing response to systemic therapy in CRC are focused on
molecular predictive factors like microsatellite instability,
RAS, and BRAF, which are mostly expensive and not read-
ily available in developing countries like Iran. In this re-
gard, finding inexpensive and readily available markers to
predict response to the systemic agent would be of value
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to distinguish the responders from non-responders and
guide the treatment approach of MCRC.

The Association of inflammation and cancer has been
first described in the 19th century (5). It has been proved
that high levels of inflammatory markers are associated
with poor outcomes in patients with cancer, especially CRC
(6). Complete blood count (CBC) test might be one of the
most common and available types of laboratory studies.
Neutrophil to lymphocyte ratio (NLR) and platelet to lym-
phocyte ratio (PLR), which can be easily calculated based
on pretreatment CBC, have been used to define the in-
flammatory state of the patients (7, 8). Currently available
pieces of evidence have shown that the high level of NLR
and PLR are poor prognostic factors for several types of
cancers like lung cancer, esophageal cancer, gastric can-
cer, breast cancer, and CRC (9, 10). Data on whether NLR
and PLR could be used as a marker to predict response
to chemotherapy in CRC patients with synchronous liver
metastasis are scares and these markers are not used for
decision making in daily practice.

2. Objectives

This study aimed at answering whether these two inex-
pensive markers could be used to predict clinical response
to first-line chemotherapy in CRC with synchronous liver
metastases.

3. Methods

3.1. Patients

This retrospective study was carried out based on hos-
pital records of patients with CRC, who were treated at two
tertiary referral hospitals (Imam Reza Hospital and Imam
Khomeini Hospital Complex) from January 2015 to August
2020 in Tehran, Iran. Patients with synchronous liver
metastases confirmed by pathology (with or without lung
metastases), who underwent upfront systemic therapy,
were identified. All patients received first-line chemother-
apy including FOLFOX (folinic acid, fluorouracil, oxali-
platin), FOLFIRI (folinic acid, fluorouracil, irinotecan), or
CAPOX (capecitabine, oxaliplatin) with or without target
therapy. Patients who underwent primary liver resection
before chemotherapy, those with a history of another ma-
lignancy, and/or previous cytotoxic therapy were excluded.
Baseline clinicopathologic findings of the patients includ-
ing age, sex, performance status, histologic differentia-
tion of the specimen, primary tumor site, IHC reports
(i.e. KRAS, NRAS, and BRAF), serum carcinoembryonic anti-
gen (CEA), and albumin were obtained. Performance sta-
tus was defined based on the Eastern Cooperative Cancer

Group (ECOG) scale of Performance Status. The primary
tumor site was recorded as right colon (cecum, ascending
colon, and transverse colon) or left colon (splenic flexure,
descending colon, recto-sigmoid).

3.2. NLR and PLR Level

NLR was defined by dividing absolute neutrophil count
to absolute lymphocyte count and PLR was defined by
dividing absolute platelet count to absolute lymphocyte
count in the blood sample, which was taken within 72
hours of the first cycle of chemotherapy. Patients with
signs and symptoms of infection at the time of blood sam-
pling were excluded. Groups were defined based on the
level of NLR and PLR as high NLR or low NLR and high PLR
or low PLR.

3.3. Assessment of Response to Chemotherapy

Response evaluation was done by computed tomog-
raphy (CT) scans of the chest, abdomen, and pelvic. A
baseline CT scan was carried out within 2 weeks before
chemotherapy. A Follow-up CT scan was done after 8 weeks
of chemotherapy. To avoid inter-observer bias, only pa-
tients, whose pretreatment and follow-up CT scans were
compared and reported by the same radiologist accord-
ing to Response Evaluation Criteria in Solid Tumors crite-
ria (RECIST1.1), were included in the final analysis (11). Ob-
jective response (OR) was defined as a complete response
or partial response. Different clinicopathologic variables,
including NLR and PLR, were compared in patients with or
without OR. The study was approved by the institutional
ethics committee.

3.4. Statistical Analysis

Continuous data were expressed as mean ± standard
deviation (SD) and categorical data were presented by fre-
quency and percentage. Continuous and categorical vari-
ables were compared, using the t-test and the chi-square
or Fisher exact test, respectively. The appropriate cut-off
for NLR and PLR was defined by calculating the maximum
Youden index (YI) according to the receiver operating char-
acteristic (ROC) curve for predicting objective response.
Logistic regression analysis was performed to determine
which variables are independently associated with an ob-
jective response. For all statistical tests, we defined 0.05 as
the significance level. Statistical analysis was done by SPSS
software version 26.0.

4. Results

4.1. Patient’s Characteristics

From January 2015 to August 2020, hospital records of
116 CRC patients with synchronous metastases to the liver,
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who underwent upfront chemotherapy, were identified.
After the exclusion of the patients with unavailable NLR
and PLR data (n = 14) and the ones who did not have radio-
logical reports for response evaluation based on RECIST cri-
teria (n = 21), 81 were finally included in the analysis. Fifty-
three (65.4%) patients were male and 28 (36.6%) were fe-
male. The mean age of the patients was 54.84± 10.29 years
old. The primary tumor was in the right colon in 34 (42%)
and left colon in 47 (58%) patients. FOLFOX regimen was the
most common regimen used for first-line chemotherapy
(66.7%) and bevacizumab was the most common targeted
therapy (60.4%). The overall mean value of NLR and PLR was
3.62 ± 2.82 and 185.07 ± 95.87 respectively.

4.2. The Optimal Cut-off for NLR and PLR

To define the optimal cut-off for NLR and PLR, we gen-
erated a ROC curve to calculate the area under the curve
(AUC). AUC for objective response for NLR and PLR was 0.725
(95% CI, 0.539 - 0.732; P = 0.001) and 0.661 (95% CI, 0.450
- 0.715; P = 0.021), respectively (Figure 1). The maximum
Youden index was 0.474 when NLR was 2.666; so, patients
were grouped as low NLR and high NLR if the ratio was <
2.666 or≥ 2.666, respectively. Youden index was at its max-
imum (0.304) when PLR was 182.589; so, patients with PLR
< 182.589 and≥ 182.589 were grouped as low PLR and high
PLR, respectively.

4.3. Patient’s Characteristics Based on NLR and PLR

Baseline characteristics of the patients based on NLR
and PLR are shown in Table 1; 35 (43.2%) patients were
grouped as low NLR and 46 (56.8%) as high NLR, while 51
(63%) patients were grouped as low PLR and 30 (37%) as high
PLR. Serum albumin level was significantly lower in the
high NLR group and high PLR group compared to the low
NLR group (P = 0.009) and low PLR group (P = 0.022), re-
spectively. No other significant difference was seen based
on NLR and PLR. A positive association between NLR and
PLR was seen; the regression equation was y = 20.614x
+108.99 (adjusted R2 = 0.361; P < 0.000) (Figure 2).

4.4. Response to Chemotherapy

The response was defined based on the RECIST criteria.
The overall number of patients with complete response,
partial response, stable disease, and progressive disease
was 4 (4.9%), 21 (25.9%), 36 (44.5%), and 20 (24.7%), respec-
tively; 25 out of 81 patients (30.86%) objectively responded
to first-line chemotherapy regimens.

Response to chemotherapy in patients, based on NLR
and PLR, is shown in Table 2. Patients with low NLR had a
significantly higher objective response rate compared to
patients with high NLR (54.3% versus 13% respectively, P

< 0.001); 41.2% of patients with low PLR had objective re-
sponse compared to 13.3% of patients with high PLR (P =
0.012). On the other hand, 37% of patients with high NLR
and 40% of patients with high PLR progressed during first-
line chemotherapy.

Objective response was not associated with any of the
primary clinicopathologic features other than NLR and
PLR (Table 3). The mean± SD of NLR in 25 patients with ob-
jective response was 2.30 ± 1.50 compared to 4.30 ± 3.05
in those without objective response (P < 0.001). The mean
PLR in patients with objective response was 146.41 ± 70.21
compared to 202.34 ± 101.05 in those without objective
response (P = 0.006). The univariate analysis determined
that both NLR and PLR are significantly associated with the
objective response, but in multivariate analysis, only NLR
was identified as a significant and independent predictive
marker of response (Table 4).

5. Discussion

High NLR and PLR have been linked to worse prog-
noses in different cancers, especially CRC. To the best of
our knowledge, a small number of studies have assessed
the significance of NLR and PLR in predicting clinical re-
sponse to chemotherapy. Whether these markers can be
used to distinguish responders from non-responders in
MCRC is unclear. In the present study, we evaluated and
compared the role of NLR and PLR in predicting response
to first-line chemotherapy in treatment-naive MCRC. Al-
though the high level of both NLR and PLR are significantly
associated with the lower response rate in CRC with syn-
chronous liver metastases, NLR is the only independent
predictive marker.

Different cut-off values for NLR and PLR have been used
in previous studies. To determine the cut-off value for NLR
or PLR, most studies have used the usual cut-off (e.g. 3 or
5 for NLR) (12), some have considered the mean/median
value of the NLR or PLR in their study population (13), and
some have done ROC curve analysis (14). In the current
study, a ROC curve was constructed and according to the
maximum Youden index, a cut-off value of 2.66 and 182.58
was estimated to be the optimal cut-off value for NLR and
PLR, respectively. Based on the calculated cut-off, 87% of the
patients with high NLR and 86.7% of those with high PLR
did not objectively respond to first-line chemotherapy.

High NLR and high PLR were both significantly associ-
ated with the low level of serum albumin in our study. This
finding is consistent with previous studies that indicated
albumin as an “inflammatory marker” rather than a “nutri-
tional marker” among patients with CRC (15). Besides, hy-
poalbuminemia combined with C- reactive protein level,
which is used in Glasgow Prognostic Score, has been shown
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Figure 1. ROC curve for NLR and PLR. The ROC curve for NLR with an AUC of 0.725 (95% CI, 0.539 - 0.732; P = 0.001) is indicated by blue line. The ROC curve for PLR with an AUC
of 0.661 (95%CI, 0.450 - 0.715; P = 0.021) is indicated by red line. NLR, neutrophil lymphocyte ratio; PLR, platelet lymphocyte ratio; ROC, receiver operating characteristic; AUC,
area under the ROC curve; and CI, confidence interval.

to have a significant prognostic value in patients with can-
cer (16).

Most of the previous studies to assess the predictive
significance of the above markers used NLR to predict
pathologic complete response (pCR) after neoadjuvant
chemotherapy (NAC) in various non-metastatic cancers.
Overall, patients with NLR lower than the cut-off values
were more likely to achieve pCR after NAC (17). Three stud-
ies have independently used NLR to predict response to
chemotherapy in MCRC with contradictory results. In a
retrospective study by Chua et al., unresectable MCRC pa-
tients with NLR > 5 were significantly less likely to respond
to palliative chemotherapy compared to those with NLR <
5 (12). In contrast, Shibutani et al. did not find any relation-
ship between NLR and response to chemotherapy in unre-
sectable MCRC (14). In another study in 50 recurrent un-

resectable and advanced CRC patients, the better response
was reported in those with NLR < 4, although the differ-
ence was not statistically significant (18). In the present
study, to evaluate the relationship between NLR and PLR
and chemosensitivity, we focused on the chemo naive pa-
tients; so, patients with metachronous metastases were ex-
cluded. In this regard, the patients in our study were more
homogenous in comparison to the previous ones.

In our literature search, we found only one study,
which has reported the association of both NLR and PLR
with response to chemotherapy in MCRC. In a study by Wu
et al. in 55 MCRC patients, those with NLR < 4 and PLR <
150 had better disease control after chemotherapy. There
was also a trend for better objective response in patients
with low NLR. They did not perform a logistic regression
analysis to determine which variable is independently as-
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Table 1. Relationships Between NLR and PLR and Clinicopathologic Characteristics a

Characteristics
NLR PLR

Low NLR (n = 35) High NLR (n = 46) P-Value Low PLR (n = 51) High PLR (n = 30) P-Value

Age (y) 53.69 ± 10.67 55.72 ± 10.02 0.38 54.92 ± 10.51 54.70 ± 10.08 0.92

Gender 0.48 0.81

Male 21 (60.0) 32 (69.6) 34 (66.7) 19 (63.3)

Female 14 (40.0) 14 (30.4) 17 (33.3) 11 (36.7)

PS 0.50 0.35

0 13 (37.1) 21 (45.7) 19 (37.3) 15 (50)

1 - 2 22 (62.9) 25 (54.3) 32 (62.7) 15 (50)

Laterality 0.11 > 0.9

Right colon 11 (31.4) 23 (50.0) 21 (41.2) 13 (43.3)

Left colon 24 (68.6) 23 (50.0) 30 (58.8) 17 (56.7)

Site of metastases 0.80 0.31

Liver only 25 (71.4) 34 (73.9) 35 (68.6) 24 (80.0)

Liver and lung 10 (28.6) 12 (26.1) 16 (31.4) 6 (20.0)

Differentiation 0.12 0.26

Well and moderate 28 (80.0) 27 (58.7) 38 (74.5) 17 (56.7)

Poor 5 (14.3) 13 (28.3) 8 (15.7) 10 (33.3)

Unknown 2 (5.7) 6 (13.0) 5 (9.8) 3 (10.0)

KRAS 0.86 0.40

Wild type 20 (57.1) 27 (58.7) 27 (52.9) 20 (66.7)

Mutant 10 (28.6) 11 (23.9) 14 (27.5) 7 (23.3)

Unknown 5 (14.3) 8 (17.4) 10 (19.6) 3 (10)

Obstruction 0.73 > 0.9

No 30 (85.7) 41 (89.1) 45 (88.2) 26 (86.7)

Yes 5 (14.3) 5 (10.9) 6 (11.8) 4 (13.3)

Primary resection 0.14 0.45

No 22 (62.9) 35 (76.1) 34 (66.7) 23 (76.7)

Yes 13 (37.1) 11 (23.9) 17 (33.3) 7 (23.3)

Size of primary tumor
(cm)

4.68 ± 1.32 4.22 ± 1.29 0.33 4.53 ± 1.30 4.33 ± 1.39 0.71

Chemotherapy 0.68 0.11

FOLFOX 25 (71.4) 29 (63.0) 37 (72.5) 17 (56.7)

FOLFIRI 7 (20.0) 13 (28.3) 12 ( 23.5) 8 (26.7)

CAPOX 3 (8.6) 4 (8.7) 2 (3.9) 5 (16.7)

Target therapy 0.85 0.81

Bevacizumab 22 (62.9) 27 (58.7) 32 (62.7) 17 (56.7)

Cetuximab 8 (22.9) 13 (28.3) 12 (23.5) 9 (30.0)

None 5 (14.3) 6 (13.0) 7 (13.7) 4 (13.3)

Albumin (g/dL) 4.26 ± 0.67 3.65 ± 0.61 0.009 4.17± 0.64 3.50 ± 0.68 0.022

CEA (ng/mL) 252.58 ± 526.52 1151.52 ± 3952.02 0.30 222.85 ± 375.46 1301.09 ± 3815 0.27

Abbreviations: NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte ratio; PS, performance status, FOLFOX, folinic acid, fluorouracil, oxaliplatin; FOLFIRI,
folinic acid, fluorouracil, oxaliplatin; CAPOX, capecitabine, oxaliplatin; and CEA, carcinoembryonic antigen.
aValues are expressed as mean ± SD and No. (%).

sociated with response (19).

There are a limited number of studies, in which these
two markers were compared in MCRC; all of them for
predicting survival. Some of these studies have demon-
strated that both NLR and PLR are significantly associated
with lower survival, but after multivariate analysis, NLR re-
mained the only independent factor (20-22). In a study by

Zou et al., AUC for predicting survival was 0.748 for NLR
and 0.690 for PLR and the authors concluded that NLR was
the superior predictive factor in patients with CRC (23). In
our study, AUC for predicting objective response rate for
NLR (0.725) was greater than AUC for PLR (0.661) and NLR
was the only independent predictive marker in multivari-
ate analysis. On the other hand, there was a positive corre-
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Figure 2. Linear regression of NLR and PLR, regression equation: y = 20.614x + 108.99 (adjusted R2 = 0.361; P < 0.001); NLR, neutrophil to lymphocyte ratio; and PLR, platelet to
lymphocyte ratio.

Table 2. Relationships of NLR and PLR with Response to Chemotherapy a

Response
NLR PLR

Low NLR (n = 35) High NLR (n = 46) P-Value Low PLR (n = 51) High PLR (n = 30) P-Value

CR 3 (8.6) 1 (2.1)

< 0.001

4 (7.8) 0 (0.0)

0.02
PR 16 (45.7) 5 (10.9) 17 (33.3) 4 (13.3)

SD 13 (37.1) 23 (50.0) 22 (43.1) 14 (46.7)

PD 3 (8.6) 17 (37.0) 8 (15.7) 12 (40)

OR 19 (54.3) 6 (13) < 0.001 21 (41.2) 4 (13.3) 0.012

Abbreviations: NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte ratio, CR, complete response, PR, partial response, SD, stable disease, PD, progressive
disease, and OR, Objective response.
aValues are expressed as No. (%).

lation between these markers in linear regression analysis.
Taken together, these results might suggest that although
PLR does have a predictive value, its association with re-
sponse seems to be confounded by NLR.

The strongest evidence of the relationship between in-
flammation and cancer might be seen in CRC (24). There
is evidence that inflammation affects the response to ther-
apy, but the exact underlying molecular and cellular mech-
anism is not clearly understood. High NLR and PLR are
both accompanied by relative lymphopenia. It has been
proved that anti-tumor activity is related to lymphocytes

dependent cell-mediated immunity (25). Lymphocytes
usually CD3+ T cells, have an important role in the adap-
tive immune response in preventing the development and
progression of CRC (26). High tumor-infiltrating lympho-
cytes (TIL) are also confirmed to be associated with more
benefit from chemotherapy in different cancers most im-
portantly CRC (27). High NLR is associated with rela-
tive neutrophilia. The role of Neutrophils in cancer pro-
gression and impaired response to therapy has been de-
scribed. Neutrophils are recruited by tumors into the tu-
mor microenvironment (TME), in which they transit to pro-

6 Int J Cancer Manag. 2021; 14(9):e113923.
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Table 3. Relationships Between Objective Response and Clinicopathologic Characteristics

Characteristics
Objective Response

P-Value
No (n = 56) Yes (n = 25)

Age (y) 55.41 ± 9.84 53.56 ± 11.34 0.48

Gender > 0.9

Male 37 (66.1) 16 (64)

Female 19 (33.9) 9 (36)

PS 0.49

0 23 (41.1) 11 (44)

1 - 2 33 (58.9) 14 (56)

Laterality 0.62

Right colon 25 (44.6) 9 (36)

Left colon 31 (55.4) 16 (64)

Site of metastases 0.42

Liver only 39 (69.6) 20 (80)

Liver and lung 17 (30.4) 5 (20)

Differentiation 0.86

Well and moderate 37 (66.1) 18 (72)

Poor 13(23.2) 5 (20)

Unknown 6 (10.7) 2 (8)

KRAS 0.96

Wild type 32(57.1) 15 (60)

Mutant 15 (26.8) 6 (24)

Unknown 9 (16.1) 4(6)

Obstruction 0.34

No 48 (85.7) 23 (92)

Yes 8 (14.3) 2 (8)

Primary resection 0.47

No 40 (71.4) 17 (68)

Yes 16 (28.6) 8 (32)

Size of primary tumor (cm) 4.40 ± 1.19 4.76 ± 1.81 0.33

Chemotherapy 0.42

FOLFOX 35 (62.5) 19 (76)

FOLFIRI 15 (26.8) 5 (20)

CAPOX 6 (10.7) 1 (4)

Target therapy 0.90

Bevacizumab 34 (60.7) 15 (60)

Cetuximab 15 (26.8) 6 (24)

None 7 (12.5) 4 (16)

Albumin (g/dL) 4.01 ± .69 3.96 ± 0.76 0.85

CEA (ng/mL) 982.73 ± 3198.21 205.46 ± 327.20 0.26

NLR 4.30 ± 3.05 2.30 ± 1.50 < 0.001

PLR 202.34 ± 101.05 146.41 ± 70.21 0.006

Abbreviations: NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte ratio; PS, performance status, FOLFOX, folinic acid, fluorouracil, oxaliplatin; FOLFIRI,
folinic acid, fluorouracil, oxaliplatin; CAPOX, capecitabine, oxaliplatin; and CEA, carcinoembryonic antigen.
aValues are expressed as mean ± SD and No. (%).

tumorigenic type myeloid-derived suppressor cells (MD-
SCs). These cells not only suppress the presence of lympho-
cytes in the tumor site but also decrease the anti-tumor ac-
tivity of TIL (28).

Unfortunately, post-treatment CBC was not available in
half of the patients in this study; so, we were not able to as-

sess the effect of response to systemic therapy on NLR al-
teration. Studies have demonstrated that normalization
of NLR after chemotherapy is associated with better out-
comes (12, 29). In a study by Nemoto et al. in patients with
unresectable CRC, the overall survival and progression-free
survival were improved in patients with decreased post-
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Table 4. Association of NLR and PLR to Objective Response in Univariate and Multivariate Analysis

Variables
Univariate Analysis Multivariate Analysis

OR (CI 95%) P-Value OR (CI 95%) P-Value

NLR (low/high) 7.91 (2.67 - 23.4) < 0.001 5.99 (1.84 - 19.45) 0.003

PLR (low/high) 4.55 (1.38 - 14.7) 0.013 2.05 (0.53 - 7.94) 0.29

Abbreviations: NLR: neutrophil to lymphocyte ratio; PLR: platelet to lymphocyte ratio; OR: odds ratio; CI: confidence interval.

treatment NLR compared to patients with increased post-
treatment NLR (30). Whether using additional therapy to
normalize pretreatment inflammatory markers would im-
prove clinical response is not known. Today, there is no spe-
cific treatment to normalize the inflammatory network,
but targeting mediators of neutrophilic origin, like mon-
oclonal antibodies against IL-17A, has shown promising re-
sults to improve anti-VEGF (vascular endothelial growth
factor) therapy in colon cancer (31). Investigating new ap-
proaches to “normalize the inflammatory network” to re-
gain “a normal host response” might be more valued in the
future (24).

There are some possible limitations in this study. First,
we reviewed data of a small number of patients in a retro-
spective study; so, our result could not be generalized to all
MCRC patients. Second, the comorbidities of the patients
and side effects that might lead to dose modifications of
the chemotherapy regimen were not taken into account.

5.1. Conclusions

NLR but not PLR in the pretreatment blood sample is an
independent predictive marker of response to chemother-
apy in CRC with synchronous liver metastases. Mea-
surement of NLR as an inexpensive and readily available
marker could be used to distinguish responders from non-
responders and guide the treatment approach for MCRC.
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