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Abstract
Objective
The aim of this study was to investigate the effect of factors such as neutrophils lymphocytes ratio(NLR) on the prognosis 
of patients with treated metastatic colorectal cancer who undergo immunotherapy, and the associated factors that 
influence the efficacy of immunotherapy.

Methods
Colorectal cancer patients who attended the Department of Oncology of the Second Affiliated Hospital of Air Force 
Medical University from October 2019 to February 2023 were initially enrolled in this study, and 127 patients were 
finally included after the inclusion and exclusion criteria. Statistical methods were used to analyze the effects of whether 
or not to receive immune checkpoint inhibitors, the type of immune checkpoint inhibitors, and NLR on the evaluation 
of the efficacy of tumor treatment for patients with treated metastatic colorectal cancer. The effects of different factors 
such as gender, tumor site, KRAS status, mismatch repair protein(MMR), and NLR on the prognosis of treated metastatic 
colorectal cancer.

Results
Of the 127 patients, 65 received immunotherapy and 62 did not. There was no statistically significant difference between 
the therapeutic efficacy of domestic and imported immune checkpoint inhibitors for metastatic colorectal cancer patients 
who had previously received more than one first-line treatment . Kaplan-Meier survival curves plotted by SPSS found 
that there was a statistical difference between NLR (P=0.007) and MMR (P=0.029) for progression free survival(PFS) 
in patients with treated metastatic colorectal cancer.Cox univariate survival analysis found that NLR (P=0.012) and 
MMR (P=0.046) were two factors affecting PFS in colorectal cancer patients. Cox multivariate analysis concluded that 
NLR<3 (P=0.024) was an independent risk factor affecting survival time of patients with treated metastatic colorectal 
cancer who received immune checkpoint inhibitors, with a statistically significant difference.

Conclusion
For patients with treated metastatic colorectal cancer, NLR and MMR are important indicators of PFS, and NLR<3 is 
an independent risk factor for survival time of patients with treated metastatic colorectal cancer who receive immune 
checkpoint inhibitors, which has an important predictive value of prognosis.
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1. Background
Colorectal cancer, as a very common malignant tumor in the world, 
is always damaging people's lives and properties. According to 
the cancer data just released at the beginning of 2024, as of 2022, 
colorectal cancer has the second highest incidence rate among 
all malignant tumors in the whole population, with the fourth 
highest incidence rate among women and the second highest 
incidence rate among men [1]. In China, the 5-year survival rate 
of colorectal cancer patients is between 50% and 60%, which 
is slightly lower than that of the United States, Japan, and most 
European countries [2-4]. In addition, first-line treatment for 
metastatic colorectal cancer is effective, but benefit from back-
line treatment remains limited [5]. At the same time, our country 
patients are mostly have good physical constitutions and have a 
higher likelihood of receiving back-line treatments, making more 
appropriate treatments especially important for them. Around 
2020, the advent of immune checkpoint inhibitors, such as PD-L1 
and CTLA-4 brought a new light to the treatment of malignant 
tumors [6-8]. However, in colorectal cancer patients, the efficacy 
of immunotherapy remains controversial due to issues such as its 
specific molecular mechanisms [9]. For colorectal cancer, there are 
currently limited biomarkers that can predict disease outcome [10]. 
It has been shown that microsatellite status, TMB, POLE/POLD1 
mutation, and PD-L1 expression can assess the effectiveness of 
treatment with immune checkpoint inhibitors to varying degrees 
[11-13]. Currently, there is an increasing number of research 
that suggests that inflammatory markers such as the degree of 
lymphocyte and neutrophil infiltration can largely predict the 
outcome of malignant tumors, especially immunotherapy, and 
the evidence for this claim is inextricably linked to the doctrine 
of the tumor microenvironment [14-18]. For patients with early-
stage colorectal cancer, perioperative NLR may have a certain 
relationship with their recurrence and prognosis [19]. However, 
NLR have not received a great deal of attention and there is no 
uniformity for colorectal cancer patients in advanced stages, 
especially those receiving back-line immunotherapy. In this paper, 
through a retrospective case study, we analyzed that NLR in 
patients with treated advanced colorectal cancer can serve as an 
important predictor of the efficacy of immunotherapy.

2. Materials and Methods
2.1. Clinical Date
A total of 474 patients with colorectal cancer attending the 
Department of Oncology of the Second Affiliated Hospital of Air 
Force Military Medical University from October 2019 to February 
2023 were initially included in this study, and those with one of the 
following conditions were excluded by the exclusion criteria: (1) 
patients without a definitive pathological diagnosis; (2) patients 
receiving postoperative adjuvant chemotherapy or regular follow-
up; (3) patients without target lesions who cannot be evaluated 
for RESIST 1.1; (4) patients with advanced colorectal cancer 
receiving first-line treatment at first diagnosis; (5) patients with 
a combination of 2 or more malignancies; (6)  end-stage patients 
receiving palliative symptomatic supportive care; (7) patients 
with unsuccessful follow-up or incomplete case data. Finally, 127 
patients were included. Our study was approved by the Institutional 

Review Board of the Second Affiliated Hospital of Air Force 
Medical University. Patients who received immunotherapy were 
defined as the experimental group, patients who did not receive 
immunotherapy were defined as the control group. The selection 
of immunotherapy is strictly based on existing data from large 
randomized controlled trials. The primary endpoint was survival 
analysis, and the secondary endpoint was immunotherapy efficacy. 
The time from the start of immunotherapy to the occurrence of 
disease progression or death due to various causes in these patients 
was defined as PFS. Factors of stratified analysis included gender, 
MMR, tumor site, KRAS status, type of immune checkpoint 
inhibitor, whether combined with targeted therapy, whether liver 
metastatic cancer, whether lymph nodes metastases, and NLR 
level. NLR was defined as the ratio of the neutrophil count to 
the lymphocyte count of the peripheral blood, and NLR <3 was 
classified as the low NLR group, NLR ≥3 was classified as the 
high NLR group. MLH1, MSH2, MSH6 and PMS2 are the main 
proteins of MMR. When the expression of at least one of these 
proteins is missing, it is considered to be a mismatch repair gene 
defect (dMMR), and if all are positive, it is considered to be a 
mismatch repair gene intact (pMMR). Refer to Response Evaluation 
Criteria in Solid Tumors version 1.1(RECIST version 1.1), 
Complete Response (CR): Disappearance of all target lesions, any 
pathological lymph nodes (whether target or non-target) must have 
reduction in short axis to <10 mm; Partial Response (PR): At least 
a 30% decrease in the sum of diameters of target lesions, taking as 
reference the baseline sum diameters; Progressive Disease (PD): 
At least a 20% increase in the sum of diameters of target lesions, 
taking as reference the smallest sum on study (this includes the 
baseline sum if that is the smallest on study) [20]. In addition to 
the relative increase of 20%, the sum must also demonstrate an 
absolute increase of at least 5 mm. (Note: the appearance of one or 
more new lesions is also considered progression); Stable Disease 
(SD): Neither sufficient shrinkage to qualify for PR nor sufficient 
increase to qualify for PD, taking as reference the smallest sum 
diameters while on study. 

3. Statistical Methods
SPSS version 25 was used for all statistical methods in this study. 
Use histograms and Q-Q plots to determine the normality of the 
data, and the evaluation of the group receiving immunotherapy 
and the group not receiving immunotherapy (including progressive 
disease, stable disease, and partial response), the evaluation of 
the group receiving domestic or imported immune checkpoint 
inhibitors, as well as the evaluation of the different NLR level 
groups were taken by the Chi-square test, and the Fisher's exact 
test was taken when the frequency number was less than 5, P<0.05 
was considered statistically different. Kaplan-Meier survival 
analysis was used to plot the survival curves of different factor 
groups respectively; Cox univariate survival analysis was used 
to identify the important factors affecting the PFS of colorectal 
cancer patients among several factors respectively, and then Cox 
multivariate survival analysis was used to correct and identify the 
factors affecting the prognosis among the above factors, and the 
same was considered as statistically different with P<0.05.
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4. Results
4.1. Patient Characteristics
127 patients were included, 87 males; 40 females; the age range 
was 41-81 years old, with a median age of 60 years; there were 
65 patients who received immune checkpoint inhibitors(ICI) and 
62 patients who did not receive immune checkpoint inhibitors; 
84 cases of left colon cancer (including left transverse colon, 
descending colon, and sigmoid colon), and 43 cases of right colon 

cancer (including cecum, ascending colon, and right transverse 
colon); 9 cases of patients with dMMR, and 118 cases of patients 
with pMMR; 63 cases of patients with KRAS mutant type, and 64 
cases of patients with KRAS wild type; 86 cases of patients who 
combined targeted therapy in the course of treatment, 41 cases of 
patients who did not combine targeted therapy, specific detailed 
data are shown in Table 1.

Characteristic Group A: with ICI (n=65) Group B: without ICI (n=62)
Age(years), median(range) 60 (46-78) 58(41-81)
Gender, n(%)
Male 46 (70.8) 41 (66.1)
Female 19 (29.2) 21 (33.9)
Tumor location, n(%)
Right colon 24 (36.9) 19 (30.6)
Left colon 41 (63.1) 43 (69.4)
MMR, n(%)
dMMR 9 (13.8) 0
pMMR 56 (86.2) 62 (100)
KRAS, n(%)
KRAS mutant 37 (56.9) 26 (41.9)
KRAS wild 28 (43.1) 36 (58.1)
Combined with targeted therapy, n(%)
Yes 24 (36.9) 62 (100)
No 41 (63.1) 0
Liver metastases, n(%)
Yes 51 (78.5) 45 (72.6)
No 14 (21.5) 17 (27.4)
Lymph nodes metastases, n(%)
Yes 48 (73.8) 41 (66.1)
No 17 (26.2) 21 (33.9)

Table 1: Patient Characteristics

Abbreviations: ICI, Immune Checkpoint Inhibitors; MMR, 
Mismatch Repair; PMMR, Proficient Mismatch Repair; DMMR, 
Deficient Mismatch Repair

5. Comparison of Efficacy Between the Group Receiving ICI 
and the Group not Receiving ICI
After inclusion and exclusion criteria, 127 patients were enrolled 
in the study, including 65 patients who received immunotherapy 
and 62 patients who did not receive immunotherapy. Patients 
in both groups were evaluated retrospectively by imaging with 
enhanced CT at 2-month intervals. Refer to RECIST version 1.1, 
the results showed that of the 65 patients in the group receiving 
immunotherapy, 21 patients with PD, 40 patients with SD, 4 
patients with PR, 4 patients met the criteria for objective response, 
and 44 patients met the criteria for disease control; and of the 62 

patients in the group not receiving immunotherapy, 17 patients 
with PD, 43 patients with SD, 2 patients with PR, 2 patients met 
the criteria for objective response, and 45 patients met the criteria 
for disease control. The results of the different evaluations of the 
two groups of patients were statistically analysed separately, and 
the results using the Chi-square test and Fisher’s exact test were as 
follows: in the case of PD or not, there was no statistical difference 
between the two groups, P = 0.548; in the case of SD or not, there 
was no statistical difference between the two groups, P = 0.355; in 
the case of PR or not, there was no statistical difference between 
the two groups, P = 0.680; in the case of objective response or 
not, there is no statistical difference between the two groups, P = 
0.680; in the case of disease control or not, there is no statistical 
difference between the two groups, P = 0.548, as shown in Table 2.
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Variable Total (n = 127) Group A: with ICI (n=65) Group B: without ICI (n=62) X2 P
Progressive Disease 0.362 0.548
Yes 38 (29.9 %) 21 (32.3%) 17 (27.42%)
No 89 (70.1 %) 44 (67.7%) 45 ( 72.58%)
Stable Disease 0.856 0.355
Yes 83 (65.4 %) 40  (61.5%) 43 (69.35 %)
No 44 (34.6 %) 25 (38.5%) 19 (30.65 %)
Partial Response 0.129 0.680
Yes 6 (4.7 %) 4 (6.2%) 2 (3.23 %)
No 121 (95.3 %) 61 (93.8%) 60 (96.77 %)
objective response 0.129 0.680
Yes 6 (4.7%) 4 (6.2%) 2 (3.23 %)
No 121 (95.3%) 61 (93.8%) 60 (96.77 %)
disease control 0.362 0.548
Yes 89  (70.1%) 44 (67.7%) 45 (72.58 %)
No 38  (29.9%) 21 (32.3%) 17 (27.42 %)

Table 2: Comparison of Efficacy Between the Group with ICI and the Group Without ICI

Abbreviations: ICI, Immune Checkpoint Inhibitors

6. Comparison of the Efficacy Between the Domestic Immune 
Checkpoint Inhibitor Group and the Imported Immune 
Checkpoint Inhibitor Group
There were 65 patients receiving immunotherapy in this study, all of 
whom received PD-1 immune checkpoint inhibitors. Among them, 
there were 13 patients treated with imported immune checkpoint 
inhibitors, all of which were pembrolizumab, and 52 patients 
treated with domestic immune checkpoint inhibitors, which were 
sintilimab and tislelizumab. The results showed that among the 
52 patients treated with domestic immune checkpoint inhibitors, 
17 patients with PD, 32 patients with SD, 3 patients with PR, 3 
patients met the criteria for objective response, and 35 patients 
met the criteria for disease control, while among the 13 patients 

treated with imported immune checkpoint inhibitors, 4 patients 
with PD, 8 patients with SD, 1 patient with PR, 1 patient met the 
criteria for objective response, and 9 patients met the criteria for 
disease control. The results of the different evaluations of the two 
groups of patients were statistically analysed separately, and the 
results using the Chi-square test and Fisher’s exact test were as 
follows: in the case of PD or not, there was no statistical difference 
between the two groups, P = 0.894; in the case of SD or not, there 
was no statistical difference between the two groups, P > 0.999; in 
the case of PR or not, there was no statistical difference between 
the two groups, P = 0.796; in the case of objective response or 
not, there is no statistical difference between the two groups, P = 
0.796; in the case of disease control or not, there is no statistical 
difference between the two groups, P = 0.894, as shown in Table 3.

Variable Total (n = 65) Group A: domestic 
ICI (n=52)

Group B: imported 
ICI (n=13)

X2 P

Progressive Disease 0.018 0.894
Yes 21 (32.3%) 17 (32. 7 %) 4 (30.8 %)
No 44 (67.7%) 35 (67.3 %) 9 (69.2 %)
Stable Disease ＜0.001 ＞0.999
Yes 40 (61.5%) 32 (61.5%) 8 (61.5 %)
No 25 (38.5%) 20 (38.5%) 5 (38.5 %)
Partial Response 0.067 0.796
Yes 4 (6.2%) 3 (5.8 %) 1 (7.7 %)
No 61 (93.8%) 49 (94.2 %) 12 (92.3 %)
objective response 0.067 0.796
Yes 4 (6.2%) 3 (5.8 %) 1 (7.7 %)
No 61 (93.8%) 49 (94.2 %) 12 (92.3 %)
disease control 0.018 0.894
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Yes 44 (67.7%) 35 (67.3 %) 9 (69.2 %)
No 21 (32.3%) 17 (32. 7 %) 4 (30.8 %)

Table 3: Comparison of Efficacy Between the Domestic ICI Group and the Imported ICI Group

Abbreviations: ICI, Immune Checkpoint Inhibitors 

7. Comparison of Efficacy Between High NLR and Low NLR 
Groups
A total of 127 treated metastatic advanced colorectal cancer 
patients were enrolled in this study, among which 65 patients 
received immune checkpoint inhibitor therapy. Peripheral blood of 
65 patients was tested within one week before receiving immune 
checkpoint inhibitor therapy. The results showed that of the 24 
patients in the high NLR group, 13 patients with PD, 10 patients 
with SD, 1 patient with PR, 1 patient met the criteria for objective 
response, and 11 patients met the criteria for disease control, while 
of the 41 patients in the low NLR group, 8 patients with PD, 30 

patients with SD, 3 patients with PR, 3 patients met the criteria 
for objective response, and 33 patients met the criteria for disease 
control. The results of different evaluations of the two groups 
of patients were statistically analysed separately, and the results 
using the Chi-square test and Fisher’s exact test were as follows: 
in the case of PD or not, there was a statistical difference between 
the two groups, P = 0.004; in the case of SD or not, there was a 
statistical difference between the two groups, P = 0.012; in the 
case of PR or not, there was no statistical difference between the 
two groups, P = 0.610; in the case of objective response or not, 
there is no statistical difference between the two groups, P = 0.610; 
in the case of disease control or not, there is a statistical difference 
between the two groups, P = 0.004, as shown in Table 4.

Variable Total (n = 65) Group A: High 
NLR (n=24)

Group B: Low NLR
(n=41)

X2 P

Progressive Disease 8.313 0.004
Yes 21 (32.3 %) 13 (54.2%) 8 (19.5%)
No 44 (67.7 %) 11 (45.8%) 33 (80.5 %)
Stable Disease 6.348 0.012
Yes 40 (61.5 %) 10 ( 41.7%) 30 (73.2%)
No 25 (38.5 %) 14 (58.3%) 11(26.8%)
Partial Response 0.260 0.610
Yes 4 (6.2 %) 1 (4.2%) 3 (7.3%)
No 61 (93.8 %) 23 (95.8 %) 38 (92.7 %)
objective response 0.260 0.610
Yes 4 (6.2 %) 1 (4.2%) 3 (7.3%)
No 61 (93.8 %) 23 (95.8 %) 38 (92.7 %)
disease control 8.313 0.004
Yes 44 (67.7 %) 11 (45.8 %) 33(80.5 %)
No 21 (32.3 %) 13 (54.2 %) 8 (19.5 %)

Table 4: Comparison of Efficacy Between High NLR and Low NLR Groups

Abbreviations: NLR, neutrophils lymphocytes ratio 

8. Kaplan-Meier Survival Curves for Gender, Tumor Site, 
MMR, NLR and Other Factors
In this study, 65 patients who received immune checkpoint 
inhibitors were included for survival follow-up to determine PFS. 
According to different factors (including gender, MMR, tumor 
site, KRAS status, type of immune checkpoint inhibitor, whether 
combined with targeted therapy, whether liver metastatic cancer, 
whether lymph nodes metastases, and NLR level), they were 
divided into different groups, and the Kaplan-Meier survival curves 

of each group were plotted separately. The results showed that in 
the MMR grouping, there was a statistical difference between 
the PFS survival curves of the two, P = 0.029. In addition, in the 
NLR level grouping, there was a statistical difference between 
the PFS survival curves of the two, P = 0.007. Finally, there was 
no statistically significant difference in the PFS survival curves 
among the groups of gender, tumor site, KRAS status, type of 
immune checkpoint inhibitor, whether or not it was combined with 
targeted therapy, whether or not it was hepatic metastatic cancer 
and whether or not it was lymph nodes metastases, P > 0.05, as 
shown in Figure 1.
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Figure 1: Kaplan-Meier Survival Curves for Several Factors

9. Cox Univariate Analyses and Cox Multivariate Analyses for Different Factors

A total of 65 out of 127 patients with treated metastatic advanced colorectal cancer who

received immune checkpoint inhibitors were followed up. Age (≤60 vs. >60), gender (Female

vs. Male), tumor site (Left colon vs. Right colon), MMR (pMMR vs. dMMR), KRAS status

(KRAS mutant vs. KRAS wild), whether combined with targeted therapy (No vs. Yes ),

whether liver metastatic cancer (No vs.Yes), whether lymph nodes metastases (No vs.Yes),

type of immune checkpoint inhibitor (Domestic vs. Imported), and level of NLR (<3 vs.≥3)

were used to perform Cox one-way survival analysis. The results showed that there was a

Figure 1: Kaplan-Meier Survival Curves for Several Factors
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9. Cox Univariate Analyses and Cox Multivariate Analyses for 
Different Factors
A total of 65 out of 127 patients with treated metastatic advanced 
colorectal cancer who received immune checkpoint inhibitors 
were followed up. Age (≤60 vs. >60), gender (Female vs. Male), 
tumor site (Left colon vs. Right colon), MMR (pMMR vs. 
dMMR), KRAS status (KRAS mutant vs. KRAS wild), whether 
combined with targeted therapy (No vs. Yes ), whether liver 
metastatic cancer (No vs.Yes), whether lymph nodes metastases 
(No vs.Yes), type of immune checkpoint inhibitor (Domestic vs. 

Imported), and level of NLR (<3 vs.≥3) were used to perform Cox 
one-way survival analysis. The results showed that there was a 
statistically significant difference in PFS between the different 
groups of patients with MMR status and NLR level factors, P < 
0.05, and no statistically significant difference in the other factors. 
The MMR and NLR level factors were then included in Cox 
multivariate survival analysis, and the results showed that there 
was a statistically significant difference in the PFS data between 
the patients in the high NLR group and the low NLR group, P = 
0.024, as shown in Table 5.

Univariate analysis Multivariate analysis
HR 95% CI P value HR 95% CI P value

Age(years)
(≤60 vs.＞60) 1.006 0.610-1.659 0.981
Gender
(Female vs.Male) 0.933 0.541-1.609 0.802
Tumor location
(Left colon 
vs.Right colon)

1.004 0.602-1.676 0.987

MMR
(pMMR 
vs.dMMR)

0.483 0.237-0.988 0.046 0.447 0.196-1.019 0.055

KRAS
(KRAS mutant 
vs.KRAS wild)

0.783 0.463-1.323 0.360

Combined with targeted therapy
(No vs.Yes) 1.223 0.731-2.048 0.443

Liver metastases
(No vs.Yes) 1.412 0.774-2.576 0.261
Lymph nodes metastases
(No vs.Yes) 0.930 0.531-1.629 0.800
ICI
(Domestic 
vs.Imported)

1.496 0.774-2.890 0.231

NLR
(＜3 vs.≥3) 1.944 1.155-3.272 0.012 1.918 1.088-3.382 0.024

Table 5: Cox Analyses for Different Factors

Abbreviations: CI, Confidence Interval; MMR, Mismatch Repair; 
ICI, Immune Checkpoint Inhibitors; PMMR, Proficient Mismatch 
Repair; DMMR, Deficient Mismatch Repair; NLR, Neutrophils 
Lymphocyte Ratio

10. Discussion
At present, there are numerous treatment modalities for colorectal 
cancer. Firstly, new form of chemotherapeutic drugs, the most 
representative of which is irinotecan hydrochloride liposome 
injection, PEPCOL and other relevant clinical research trials 
reveal that the traditional chemotherapeutic drug irinotecan, 
carried in liposomes, can play its efficient anti-tumor role while 

bringing fewer side effects to the patients [21,22]. Secondly, 
the newly discovered targeted treatment, KRAS target has been 
difficult to become a drug in the past. In recent years, through 
continuous scientific research and clinical medicine, it has been 
found that its corresponding targeted drugs combined with 
chemotherapy and immunotherapy can bring more benefits to 
colorectal cancer patients [23,24]. Moreover, even for antibody-
drug conjugates(ADC), claudin 18.2, as a newly discovered site, 
has been highly expressed in gastric cancer as well as colorectal 
cancer, and the results of existing multi-center medical institution 
studies have shown that the relevant targeting drugs are highly 
expressed in gastric cancer as well as colorectal cancer, and 
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existing multicentre medical institution studies have shown that 
related ADC are also effective in anti-tumor effects [25,26]. 

In our study, we found that for patients with treated advanced 
colorectal cancer, there was no statistically significant difference 
in patient outcomes between treatment with and without the 
selection of immune checkpoint inhibitors. It is well known that 
there is currently no uniform guideline or expert consensus on 
immunotherapy for patients with advanced colorectal cancer, 
except for patients with dMMR for whom an indication for 
treatment with immune checkpoint inhibitors [27]. So in this 
case, when the patient's physical status scores are good and they 
are able to tolerate the adverse effects caused by antineoplastic 
therapy, the choice of treatment may be varied and even chaotic. 
Targeted therapy, ADC, and immune checkpoint inhibitors may 
all be effective treatments for prolonging patient’s overall survival 
or progression free survival, however there is no doubt that the 
choice of immunotherapy will continue to be important, because of 
maintenance and consolidation therapy after disease stabilization 
[28].

This study also found no significant difference in the therapeutic 
effect of colorectal cancer patients in terms of the choice of 
domestic or imported immune checkpoint inhibitors. This 
conclusion is consistent with Si-Yang Maggie Liu's research [29]. 
Pembrolizumab injection is a PD-1 pathway inhibitor developed 
by Merck Sharp & Dohme, and is the immune checkpoint inhibitor 
with the widest range of indications, including adenocarcinoma of 
the lung, squamous carcinoma of the lung, esophageal carcinoma, 
gastric carcinoma, squamous cell carcinoma of the head and 
neck, triple-negative breast cancer, and hepatocellular carcinoma. 
However, due to export and tariff reasons, its price is relatively 
high in China, where the proportion of rural patients suffering from 
malignant tumors is more than half, which means that the majority 
of patients are unable to afford an imported immune checkpoint 
inhibitor like pembrolizumab injection due to financial reasons. 
In this study, of the 65 patients receiving back-line treatment 
with immune checkpoint inhibitors, only 13 patients were 
treated with imported immune checkpoint inhibitors, specifically 
pembrolizumab injection. The other 52 patients were treated with 
domestic immune checkpoint inhibitors, including sintilimab and 
tislelizumab. The prices of these domestic immune checkpoint 
inhibitors are relatively low, and some of them are also included 
in the reimbursement scope of China's national health insurance, 
which means that the final price may be one-tenth of that of the 
imported immune checkpoint inhibitors, which is the current 
status quo in the treatment of malignant tumors. Secondly, putting 
aside the economic factor, whether domestic or imported immune 
checkpoint inhibitors, their research, development and production 
processes are under appropriate national supervision, so the drugs 
themselves are absolutely qualified. In terms of the mechanism, all 
of them inhibit tumor immune escape and the related changes in 
the tumor microenvironment by blocking the PD-1 pathway, thus 
playing an anti-tumor therapeutic role. Therefore, fundamentally, 
the therapeutic effects of both domestic and imported immune 
checkpoint inhibitors on malignant tumors are the same, which was 

also confirmed in this study from the perspective of retrospective 
case analysis.

In addition, the most important point is that in this study, PFS 
survival curves were plotted by the Kaplan-Meier survival analysis 
method for different factor groups, including gender, MMR, tumor 
site, KRAS status, type of immune checkpoint inhibitor, whether 
or not combine with targeted therapy, whether or not with liver 
metastases, whether or not with lymph nodes metastases, and 
the level of NLR. These graphs demonstrate that gender, tumor 
site, KRAS status, type of immune checkpoint inhibitor, whether 
or not combination targeted therapy, whether or not with liver 
metastases, and whether or not with lymph nodes metastases were 
not statistically different for PFS in patients with treated advanced 
colorectal cancer, P > 0.05. However, in the factor of MMR, it can 
be clearly noticed from the graphs that there is a clear separation 
of the PFS survival curves of the dMMR and pMMR groups and 
that the PFS of the dMMR group is better than that of the pMMR, 
P = 0.029, which indicates a statistical difference. This result 
is also consistent with KEYNOTE177, which concluded that 
colorectal cancer patients with dMMR who treated with immune 
checkpoint inhibitors were able to demonstrate better efficacy. 
Therefore, for colorectal cancer patients, MMR is an important 
factor in the selection of immunotherapy. In addition, there was 
also a statistical difference in PFS between the high NLR and low 
NLR groups for patients with treated advanced colorectal cancer, 
with P = 0.007, suggesting that patients in the low NLR group 
undergoing immunotherapy can lead to longer PFS compared to 
the high NLR group. Ouyang H's research pointed out that low 
baseline NLR is significantly associated with a better prognosis 
in mCRC patients treated with immunotherapy. This is basically 
consistent with the conclusion of our study. Neutrophil infiltration 
in the tumor microenvironment is a complex biological process 
involving multiple functions and states [30-32]. Recent studies 
have revealed that neutrophils play an important role in tumor 
development and therapy [33,34]. In cancer, neutrophil infiltration 
exhibits a high degree of heterogeneity and can be classified into 
different subpopulations based on their specific status in the tumor 
microenvironment. For example, HLA-DR+CD74+ neutrophils 
were associated with better patient prognosis, suggesting that such 
neutrophils may have stronger anti-tumor activity [35]. Therefore, 
low NLR indicates that the degree of infiltration of inflammatory-
related factors in the tumor microenvironment of this patient is 
well expressed, which is particularly important in terms of more 
lymphocytes and fewer neutrophils.

In Cox univariate analysis, it found that among several factors 
such as gender, MMR, tumor site, KRAS status, type of immune 
checkpoint inhibitor, whether or not combine with targeted 
therapy, whether or not with liver metastases, whether or not with 
lymph nodes metastases, and the level of NLR, the two factors 
of MMR and the level of NLR were correlated with the PFS of 
patients with advanced colorectal cancer who had been treated, 
P < 0.05. After Cox multivariate survival analysis, patients' NLR 
level was found to be an important predictor of PFS, with the 
low NLR group having a longer PFS than the high NLR group. 
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Studies have shown that lymphocyte counts and neutrophil counts 
reflect the state of systemic inflammation, and that inflammation 
has a tumor-promoting effect, which contributes to tumor cell 
proliferation and survival as well as promotes angiogenesis and 
metastasis [36]. However, it should be noted that NLR is only an 
auxiliary indicator, and its interpretation and application should be 
combined with patient's specific situation and tumor type.

Of course, there are certain shortcomings in this study. Firstly, the 
small number in terms of sample size may lead to statistical bias 
in the final conclusion. Secondly, as this study only compared the 
efficacy of immunotherapy on patients with advanced colorectal 
cancer, but not the adverse effects of the treatment, the results may 
be relatively one-sided. However, the innovative idea of this study 
still has some research value, and more studies will be conducted 
to confirm this conclusion.

11. Conclusion
In summary, NLR can be an important biomarker for assessing 
the prognosis of patients with advanced tumors, especially 
NLR<3 is an independent risk factor for survival time of patients 
with treated metastatic colorectal cancer who receive immune 
checkpoint inhibitors. Its elevated level is usually associated with 
poorer prognosis, which helps doctors to develop more effective 
treatment strategies. 
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