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Introduction and Background
Colorectal Cancer (CRC) is a significant public health issue; currently, it is the third most 

prevalent cancer with 1,931,590 cases diagnosed in 2020 behind breast and lung cancer. In 2020 
colorectal cancer accounted for 9.4% of the total cancer-related deaths with 935,173 deaths. These 
numbers are predicted to increase to 3.2 million new cases and 1.6 million deaths per year by 2040 
[1,2]. Despite advancements in surgical methods, adjuvant and neoadjuvant therapy dose, and 
scheduling, the 5-year survival rate for patients with CRC ranges from 90% to 10% with tumor [3]. 
Currently, the International Union Against Cancer (UICC-TNM) [4] and American Joint Committee 
on Cancer (AJCC) [5] staging categories are used to predict the prognosis of newly diagnosed CRC 
patients. Several parameters for predicting survival in CRC patients have been identified, including 
patient characteristics (performance status, age, gender) and tumor characteristics (TNM stage, 
biomarkers, gene mutations), but it is well known that survival time can vary even among patients 
with the same characteristics and disease stage at diagnosis. The host inflammatory response to 
tumors is currently one of the most intriguing areas of clinical investigation. In many cancer 
forms, systemic inflammation has been shown to be significantly related to the risk and amount 
of metastatic involvement [6,7]. A series of studies have shown that inflammation may play an 
important role in cancer growth and metastasis because inflammatory mediators enhance vascular 
permeability, allowing cancer cells to infiltrate lymphatic and blood arteries. Additionally, these 
cytokines contribute to tumor angiogenesis and protumoral immune cell recruitment [8,9].

Although several cytokines are involved in the systemic inflammatory response, Interleukin-6 
(IL-6) plays a critical role due to its capacity to boost the synthesis of acute phase proteins, notably 
C-Reactive Protein (CRP), while decreasing albumin production in the liver. It also accelerates 
the development of megakaryocytes into platelets, is implicated in neutrophil recruitment, and 
can boost thrombopoietin synthesis, resulting in increased platelet numbers [10-12]. Another 
important cytokine in the antitumoral systemic inflammatory response is TGF-β which polarizes 
antitumoral neutrophils into protumoral neutrophils. This polarization creates a tumor immune 
microenvironment conducive to tumoral growth and invasion [13,14]. Numerous studies have 
evaluated the role of inflammatory response in the tumor microenvironment and as a result, an 
increasing number of inflammatory scores have been proposed for predicting survival in several 
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Abstract
Introduction: Systemic inflammation plays an essential role in cancer promotion, progression, and 
metastasis. The scope of this review is to establish the role of various inflammation-based markers 
as prognostic tools in Colorectal Cancer (CRC).

Methods: A literature search was performed for articles that reported on the prognostic and 
predictive value of the Neutrophil-Lymphocyte Ratio (NLR), Platelet-Lymphocyte Ratio (PLR), 
Lymphocyte-Monocyte Ratio (LMR), and Glasgow Prognostic Score as well as the modified Glasgow 
Prognostic Score (GPS/mGPS) in relation to CRC.

Conclusion: Further prospective studies may result in better risk stratification in patients eligible 
for curative surgery, limiting the administration of neo-adjuvant and adjuvant therapy to high-risk 
candidates. In patients with unresectable metastatic disease, inflammation markers can be used as a 
tool for predicting chemotherapeutic outcomes and monitoring tumor progression.
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tumor types. Several of these inflammatory biomarkers have been 
included in colorectal prognostication models such as Glasgow 
Prognostic Score (GPS) and modified Glasgow Prognostic Score 
(mGPS), others biomarkers such as Neutrophil-to-Lymphocyte 
Ratio (NLR), Platelet-to-Lymphocyte Ratio (PLR) and Lymphocyte-
to-Monocyte Ratio (LMR) have been extensively researched as 
independent prognostic factors for survival in patients with colorectal 
cancer [15-17].

The aim of the current review is to provide an overview of the role 
of inflammatory biomarkers in colorectal cancer prognosis.

Methods
A literature search evaluating the prognostic role of Glasgow 

Prognosis Score (GPS), modified GPS (mGPS), Neutrophil-
Lymphocyte Ratio (NLR), Platelet-Lymphocyte Ratio (PLR), and 
Lymphocyte-Monocyte Ratio (LMR) was conducted in the National 
Library of Medicine (MEDLINE), the Excerpta Medica database 
(EMBASE), and the Cochrane Database of Systematic Reviews 
(CDSR). The inclusion criteria consisted of only English-language 
research articles that reported on the prognostic value of the 
aforementioned biomarkers. We examined the title and abstract of 
each identified study, and the full text of the study was obtained for 
relevant studies.

Glasgow Prognostic Score (GPS) and 
modified Glasgow Prognostic Score (mGPS)

The Glasgow Prognosis Score (GPS), an inflammation-based 
cancer-prognostic marker constituted of serum CRP elevation and 
albumin concentration decrease, is considered to reflect the host 
systemic inflammatory response as well as his metabolic stress, and has 
been demonstrated to be a helpful prognostic factor in the survival of 
patients with colorectal cancer [18]. According to the GPS individuals 
with both increased CRP (>10 mg/l) and hypoalbuminemia (3.5 g/dL 
receive a score of 2; individuals with just one parameter or none of 
these biochemical abnormalities receive a score of 1 or 0, respectively. 
Since hypoalbuminemia alone does not have prognostic value the 
GPS has been modified as follows: The mGPS score can have a value 
of 0 for patients with low CRP ≤ 10 mg/L and any value of albumin, 
1 for patients with CRP>10 mg/L and albumin ≥ 3.5 g/dL, and 2 for 
patients with CRP>10 mg/L and albumin <3.5 g/dL [19,20].

Numerous studies have suggested that GPS/mGPS is an 
important prognostic factor for survival in patients diagnosed with 
CRC. A retrospective study that included 105 patients diagnosed with 
stage I-IV CRC showed that patients with elevated GPS/mGPS had a 
lower rate of survival independently from other common factors that 
influence survival such as TNM stage and tumor differentiation [18]. 
Another similar retrospective study which included 271 patients with 
stage I-IV CRC showed that an elevated mGPS had a lower 5-year 
survival rate (mGPS 2 vs. mGPS 1 vs. mGPS 0; 35.2% vs. 74.9% vs. 
92.6%, p=0.0001) [21].

A high GPS score has been shown to reflect metabolic stress, 
more precisely malnutrition in patients with CRC [22]. Richards et 
al. assessed 174 patients with CRC from stage I to III and discovered 
a tight connection between high mGPS and sarcopenia (p=0.001). 
However, there was no link between CRP and the total fat index, 
subcutaneous fat index, or visceral fat index. Albumin had no 
relationship with the total fat index or the subcutaneous fat index, 
but it did have a significant positive link with the visceral fat index 

(p=0.02) and the skeletal muscle index (p=0.001) [23]. Mauricio et 
al. reported in a prospective study that all patients with a GPS 2 were 
malnourished according to the Subjective Global Assessment (SGA), 
while 80.9% of patients with GPS 0 had no signs of malnutrition. 
There was a significant correlation between the three SGA categories 
(A-well nourished, B-moderately malnourished, C-severely 
malnourished) and GPS/mGPS score, suggesting inflammation’s role 
in cancer-induced cachexia [22].

Several studies have shown that GPS/mGPS is a useful prognostic 
model in resectable early-stage CRC, in terms of both postoperative 
complications as well as survival [23-26]. Moyes et al. reported an 
association between postoperative complications such as infectious 
complications, pulmonary embolism, cardiac complications, and a 
higher GPS [27]. Similarly, Park et al. conducted a comprehensive 
retrospective analysis to assess the predictive impact of mGPS and 
its association with other prognostic markers in 1,000 patients with 
early-stage CRC (stage I to III) undergoing possibly curative surgery. 
A high mGPS level was linked with aging and emergency presentation 
(both p<0.001), primary site, increasing T and TNM stage, poor 
tumor differentiation, surgical margin involvement, peritoneal 
involvement, and tumor perforation (all p=0.001). Cancer-Specific 
Survival (CSS) ranged from 80% in patients with mGPS=0 to 61% in 
people with mGPS =2. Overall Survival (OS) was also reduced with a 
5-year OS of 70% for patients with a mGPS=0 to 46% in patients with 
mGPS=2 [28].

The role of adjuvant chemotherapy is uncertain in stage II CRC, 
so newly validated prognostic models can be useful for better patient 
selection. A retrospective study done on 99 patients with stage II 
CRC who underwent curative surgery has shown that patients with 
a mGPS of 0 had a 5-year OS of 83.6%, while patients with a mGPS 
of 1 and 2 had a 5-year OS of 75.9% and 33.3%, respectively [29]. A 
retrospective study by Sugimoto et al. reported that after multivariate 
analysis mGPS was the strongest prognostic factor for CSS in 
patients with stage II CRC, in stage III CRC therre was no significant 
correlation between CSS and mGPS [30]. Some studies have reported 
that a higher GPS score is associated with a higher risk of distant 
metastasis [31].

Palliative surgical resections are advised in some patients 
with metastatic CRC (mCRC) to ease symptoms such as blockage, 
perforation, or bleeding. Kishiki et al. investigated the predictive 
value of mGPS in 79 mCRC patients who underwent palliative 
surgical procedures (resection of a main lesion alone, bypass surgery, 
or colostomy). The presence of lung metastases, peritoneal spread, 
distant metastases, low hemoglobin, elevated CRP levels, decreased 
albumin, and prior chemotherapy were all associated with lower 
overall survival. Tumor excision, adjuvant chemotherapy, and mGPS 
were all used. When the population was separated into three groups 
based on mGPS score, significant differences in mean survival time 
were found: with mGPS=0/1/2, CSS was 24, 18, and 8 months, 
respectively (95% CI of 19 to 37 months, 7 to 41 months, and 1 to 9 
months, respectively) [32].

A retrospective study by Adachi et al. with a cohort of 65 
patients with mCRC who received surgical intervention and systemic 
chemotherapy showed that mGPS is an independent predictor of 
fatality rate. A greater 3-month death rate was associated with a higher 
mGPS score (p=0.00001) and multivariate analysis demonstrated 
that mGPS (0/1, 2) was an independent risk factor [33]. Furukawa 
et al. investigated the role of GPS in 40 patients with unresectable 
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synchronous and metachronous liver metastases from CRC [34]. 
The absence of initial tumor resection and systemic treatment, blood 
CEA>100 ng/ml, serum CA19-9 100 U/ml, and GPS=2 (p=0.0362) 
were significant predictors of inferior outcome. Recent research 
has revealed that mGPS can predict outcomes in mCRC patients 
who have undergone chemotherapy. Ishizuka et al. conducted a 
retrospective study of a cohort of 112 patients who were taking 
chemotherapy for advanced or recurrent CRC with regimens such as 
FOLFIRI (5-Fluorouracil/Leucovorin/Irinotecan hydrochloride) or 
FOLFOX (5-Fluorouracil/l-Leucovorin/Oxaliplatin) and found that 
a mGPS=2 predicted a greater risk of mortality than mGPS=0 or 1 
(p<0.001). Only mGPS was found to be an independent risk factor of 
death in multivariate analyses that included neutrophil ratio, CA 19-
9, CRP, albumin, and mGPS.

Dréanic et al. investigated the predictive effect of GPS in 
49 patients with mCRC who were receiving 5-fluorouracil with 
cetuximab and oxaliplatin (60%) or irinotecan (30%) [35]. 55%, 29%, 
and 16% of patients had GPS values of 0, 1, and 2, respectively, at 
the time of diagnosis. In the first group, median Progression-Free 
Survival (PFS) and median Overall Survival (OS) were considerably 
longer (p=0.0084 and 0.0093, respectively). GPS was also tested in 
a group of 80 patients with mCRC who were taking bevacizumab 
and 5-fluorouracil plus oxaliplatin (51%) or irinotecan (34%). At 
diagnosis, 56%, 31%, and 13% of patients had GPS values of 0, 1, and 
2, respectively. The median PFS in these groups was 10.1, 6.5, and 
5.6 months, respectively (p=0.16). The median OS was 20.1, 11.4, 
and 6.5 months (p=0.004), respectively. Sharma et al. investigated 55 
patients with mCRC undertaking first-line oral capecitabine mono 
chemotherapy. GPS (p=0.016), colonic primary (p=0.022), high 
CEA (p=0.027), and hypoalbuminemia (p=0.008) were significant 
predictors of CSS on univariate analysis; patients with GPS scores 
equal to 2 had a lower OS compared to those with GPS scores of 0 
or 1 [36].

Neutrophil-to-Lymphocyte Ratio as a 
Prognostic Factor in CRC

The antitumoral inflammatory response is distinguished by an 
increase in circulating neutrophil levels and a decrease in circulating 
lymphocyte levels. Because a high concentration of neutrophils is 
known to promote tumor progression and to suppress the antitumor 
effect of lymphocytes, the Neutrophil-Lymphocyte Ratio (NLR) may 
be regarded as the balance between pro-tumor inflammatory status 
and antitumor immune status. NLR is calculated by dividing the 
absolute neutrophil count by the absolute lymphocyte count. Several 
studies suggested that an imbalance of neutrophils and lymphocytes 
in peripheral blood is correlated with the imbalance of the same 
cells in the tumor microenvironment and that this imbalance can 
be associated with tumor development [37-39]. Although the NLR 
is associated with survival, the GPS/mGPS appears to be a better 
predictor of survival. In a large cohort study (Glasgow Inflammation 
Outcome Study), mGPS outperformed the NLR. Although an 
advantage of NLR is that it can distinguish between good and bad 
prognostic groups in a range of tumor types, including CRC [40]. A 
retrospective study by Inamoto et al. showed that the combination 
of the NLR and GPS/mGPS into a novel prognostic model for 
CRC survival was superior to the NLR and GPS/mGPS alone [41]. 
Because of its ease of calculation, the preoperative NLR is gaining 
popularity as a prognostic marker; its relevance in predicting disease 
recurrence and postoperative problems has been explored at length 

in the literature. Interestingly, several studies have revealed that 
assessing local lymphocyte response, which is defined as a prominent 
lymphocytic reaction near the invasive boundary, is related to a lower 
NLR and thus a better prognosis [39]. Cook et al. discovered that a 
high NLR value on the first postoperative day is a good predictor of 
postoperative complications. In this study, the NLR cut-off was high 
with a cut-off value of 9.3, one argument for this high cut-off value is 
its proximity to the surgery [42].

In a retrospective investigation of 524 patients with stage II-
III CRC who underwent curative laparotomic resection, Kubo 
et al. developed a novel NLR score based on both preoperative 
and postoperative neutrophil and lymphocyte counts. Adjuvant 
chemotherapy was administered according to their risk class, 
156 individuals with stage III CRC and 38 patients with stage II 
received the treatment. Patients with R1 and R2 resections and 
those undergoing emergency intervention, laparoscopic surgery, 
multiple carcinomas, inflammatory bowel disease, preoperative 
clinical evidence of infection, or other inflammatory conditions 
were excluded. Neutrophil and lymphocyte counts were performed 
as follows: Before surgery, on the first postoperative day, and on the 
third or fourth postoperative day. Patients were categorized into two 
groups: Those with a low perioperative NLR (score of 0 or 1) and 
those with a high perioperative NLR (score of 2 or 3). NLR score was 
found to be an independent risk factor for both DFS (HR=1.53, 95% 
CI 1.01-2.37; p=0.02) and CSS (HR=1.71, 95% CI 1.03-2.88; p=0.04) 
in multivariate analyses [43].

In a retrospective study performed by Yasui et al. on 568 stage 
I-III CRC patients, patients were stratified by inflammation status: 
Preoperative low NLR (normal group), preoperatively high NLR but 
normalized after surgery (normalized group), and persistently high 
NLR (elevated group). They reported an OS time superior for the 
normal and normalized group compared to the elevated group [44].

The function of NLR in resectable CRC liver metastases was 
explored in a retrospective study of 169 patients who had liver 
resection after neoadjuvant chemotherapy. The previously established 
NLR cut-off number was 2.5. Higher NLR was linked with both lower 
OS (HR=1.17; 95% CI, 1.03-132; p=0.011) and increased probability 
of extrahepatic/multifocal recurrence (p=0.007), implying a decreased 
post-recurrence survival (HR=1.24, 95% CI, 1.02-1.52; p=0.032) 
[45]. Similarly in another retrospective study of 289 patients with 
resectable liver metastases, patients with high NLR had significantly 
lower 5-year survival than patients with lower NLR (22% vs. 43%, 
p<0.001). On both univariate and multivariate analysis, high NLR 
was associated with a poorer survival outcome (p <0.001) [46].

Ganhim et al. conducted a prospective study on 52 patients who 
were candidates for the first excision of CRC pulmonary metastases. 
Neutrophil and lymphocyte counts were measured upon admission 
to the hospital, prior to surgery or any other procedure. The NLR 
cut-off value was determined to be 4. Patients were divided into two 
groups, an inflammatory phenotype group (high NLR and mGPS 
value), and a non-inflammatory phenotype group (no signs of 
systemic inflammation). The inflammatory phenotype group had a 
shorter median OS time as well as a shorter time to recurrence [47].

A series of retrospective studies reported that NLR could 
have predictive value for liver recurrence after metastasectomy. 
Giakoustidis et al. reported that patients with an elevated NLR had a 
higher risk of hepatic recurrence [45]. Verter et al. showed that a high 
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NLR value after metastasectomy was associated with a higher rate of 
extrahepatic recurrence [48].

Elevated NLR appears to be a strong predictor of poor response 
to palliative chemotherapy in individuals with unresectable mCRC, 
regardless of treatment. A retrospective by Chua et al. evaluated the 
prognostic role of NLR in a study that included 349 patients with 
unresectable mCRC who were receiving first-line palliative care 
chemotherapy [49].

Another retrospective study performed by Kaneko et al. included 
50 patients with metastatic CRC treated with oxaliplatin-based 
chemotherapy. After ROC curve analysis the NLR cut-off value was 
set to 4. In univariate analysis, a higher NLR value, hypoalbuminemia, 
and worse performance status was correlated with a shorter OS 
and PFS. In multivariate analysis, NLR (HR=4.39, 95% CI 1.82-
10.7, p=0.0013) and thrombocytosis (HR=5.02, 95% CI 1.69-13.4; 
p=0.0066) were the only variables that were significantly associated 
with OS [50].

A retrospective analysis of 104 patients with CRC with unresectable 
liver metastases who were treated with liver radioembolization after 
failing first and second-line chemotherapy found that NLR could be a 
valuable biomarker for predicting outcome in these patients. A cutoff 
value of 5 was determined using ROC analysis. The median survival 
time for patients with elevated NLR was 5.6 vs. 10.6 months. A high 
NLR value, a lack of radiographic response after radioembolization, 
and the presence of extrahepatic illness were all independently 
correlated with an increased risk of death in a multivariate analysis 
[51].

Platelet-to-Lymphocyte Ratio (PLR)
Similar to neutrophils platelets are a common blood component 

with a significant role in the antitumoral inflammatory response. 
Thrombocytosis is frequently detected in solid tumor patients with 
persistent inflammation [52,53]. Platelets can stimulate tumor 
growth by secreting a variety of cytokines and growth factors in 
the tumor microenvironment that are conducive to tumor growth 
and invasion. The main cytokines are proangiogenic factors such 
as Vascular Epidermal Growth Factor (VEGF) and Transforming 
Growth Factor-Beta (TGF-β). PLR is a well-known prognostic factor 
for CRC, an increase in platelet count is usually associated with a 
decrease in lymphocyte count.

Most studies assessed or compared the Platelet-Lymphocyte 
Ratio (PLR) to the NLR. In a retrospective study conducted by Emir 
et al., PLR was assessed in three groups of patients: The first with only 
colorectal polyps (n=100; Group A), the second with CRC (n=113; 
Group B), and the third with solely healthy people (n=124; Group 
C). Patients in group B had a higher median NLR and PLR value 
compared to patients in groups A and C. There was no significant 
difference between groups A and C regarding NLR and PLR [54].

Ishizuka et al. assessed the predictive value of an inflammation-
based prognostic score which includes platelet count and the NLR in 
retrospective research on 490 patients with resectable CRC. The COP-
NLR (Combination of Platelet count and Neutrophil to Lymphocyte 
Ratio), was calculated as follows: Patients with elevated NLR (>3) 
and elevated platelet count (>30 × 104 mm-3) were allocated 2 points, 
and patients with only one parameter elevated parameter had a score 
of 1. Patients with no elevated parameters had a score of 0. In both 
univariate and multivariate analyses, the COP-NLR score showed a 

significant correlation with CSS [55].

Patients with stage II CRC and low preoperative PLR who have 
undergone curative surgery had no high risk of recurrence and did 
not benefit from adjuvant chemotherapy exhibited significantly better 
CSS and PFS compared to patients with high preoperative PLR [56].

He et al. looked at the prognostic and predictive value of NLR 
and PLR in 243 patients with newly diagnosed mCRC, excluding 
those with infection, hematological illness, hyperpyrexia, or intestinal 
obstruction. While only the NLR was verified as an independent 
predictive factor for OS in multivariate analysis, elevated levels of 
both the NLR and PLR were related to a shorter OS time in univariate 
analysis, showing that the NLR is preferable to the PLR as a prognostic 
factor for survival in CRC patients [57].

In a retrospective study by Erstad et al., 151 patients with 
Colorectal Liver Metastases (CRLM) who underwent liver resection 
a PLR>220 and an NLR>5 were independent variables that decreased 
OS in both univariate as well as multivariate analysis [58].

The role of PLR as a predictive factor for patients with resected 
CRLM was evaluated in a retrospective study by Neofytou et al.; 
preoperative NLR was high (>2.4) in 53 patients while preoperative 
PLR was high (>150) in 58 patients. Elevated NLR and PLR were 
associated with decreased OS and PFS in univariate analysis, while 
only PLR remained significantly associated with PFS and OS in 
multivariate analysis [59].

Lymphocyte-to-Monocyte Ratio (LMR)
Monocytes play a vital role in tumor growth in the tumor 

microenvironment. Tumor-Associated Macrophages (TAMs) are 
formed when monocytes differentiate into protumoral macrophages 
as a result of the tumor microenvironment. TAMs can contribute to 
tumor infiltration and metastasis. Circulating lymphocytes, on the 
other hand, can transform into Tumor-Infiltrating Lymphocytes 
(TILs) by migrating into the tumor microenvironment; it has been 
established that stage III CRC patients with a high number of TILs 
had a better prognosis [60,61].

Zhang et al. reported in a study done on 270 patients with 
resected T3N0M0 CRC that an elevated monocyte count (>595/mm3) 
was correlated with poor OS and DFS [62]. Similarly, Sasaki et al. 
reported that an elevated monocyte count (>300/mm3) was associated 
with poor CSS in CRC patients with liver metastases who underwent 
metastasectomy [63].

A study of 372 patients with stage II and III colon cancer found 
that patients with preoperative LMR>2.83 had significantly better 
time-to-recurrence and OS than patients with LMR ≤ 2.83 and that the 
benefit of adjuvant 5-FU-based chemotherapy was limited to patients 
with LMR>2.83. Increased preoperative LMR was associated with 
longer time-to-recurrence (HR=0.47, 95% CI: 0.29-0.76, p=0.002) 
and OS (HR=0.48, 95% CI: 0.29-0.78, p=0.003) in univariate analysis 
and remained significant in multivariate analysis for both time-to-
recurrence and OS [64].

Chang et al. were the first to use SIS as a predictive factor in 
patients with renal cell carcinoma. SIS is a novel prognostic model that 
uses the serum albumin level and LMR. Patients with albumin >4.0 g/
dL and LMR>4.44 were assigned a score of 0, patients with albumin 
>4.0 g/dL and LMR>4.44 were assigned a score of 2, and everyone 
else was assigned a score of 1 [65]. Suzuki et al. examined 727 stages 
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I-IV CRC patients who underwent curative resection and found that 
higher SIS and higher mGPS scores were both independently related 
to a worse prognosis [66]. By using a time-dependent ROC curve to 
assess the prediction abilities of SIS and mGPS, they discovered that 
SIS was a better prognostic model for OS than mGPS.

CRP-Related Markers
CRP is an excellent biomarker to evaluate the inflammation 

status of cancer patients. As a prognostic factor in CRC Koike et al. 
evaluated 300 patients with CRC and showed that a high preoperative 
value of CRP (>0.5 mg/dL) was an independent predictor of prognosis 
[67]. Another CRP-related prognostic marker is the Lymphocyte-C-
Reactive protein ratio (LCR). In a large retrospective study by Suzuki 
et al., they evaluated the prognostic value of 16 inflammation-related 
markers such as NLR, LMR, PLR, Neutrophil-to-Albumin Ratio 
(NAR), Monocyte–Albumin (MAR), Platelet–Albumin Ratio (PAR) 
and LCR in 1303 patients with stage II-III CRC. The study reported 
that a low LCR value (≤ 12,980) was associated with a lower OS and 
DFS median time [68].

A similar prognostic marker to LCR for CRC survival is CAR 
(C-reactive protein-to-albumin ratio). Several studies have evaluated 
the role of CAR in postoperative CRC survival, the main consensus 
is that a higher value is significantly correlated to a shorter OS and 
CSS [69-71].

Discussion
One of the most important indications of tumor development 

is the cancer-associated systemic inflammatory response. The 
relationship between hematological indicators of the systemic 
inflammatory response and survival outcomes in cancer patients 
has been an intensely studied subject. One of the most important 
indications of tumor development is the cancer-associated systemic 
inflammatory response. Numerous previous studies have identified 
serum systemic inflammatory markers that can be used to predict 
prognoses, such as the Glasgow Prognostic Score and the modified 
Glasgow Prognostic (GPS/mGPS), Neutrophil-Lymphocyte Ratio 
(NLR), Lymphocyte-Monocyte Ratio (LMR), Platelet-Lymphocyte 
Ratio (PLR), LCR (Lymphocyte-C-Reactive protein ratio), SIS 
(Systemic Inflammation Score). One of the biggest advantages of these 
markers is their availability by use of routine blood examinations.

Despite these advantages, the majority of studies that evaluated 
potential inflammatory prognostic markers are retrospective in 
nature and do not have a shared platform of exclusion criteria 
regarding patient pathologies or treatments that could skew the blood 
cell count. Also, the best cut-off value can vary between patient groups 
and cancer types, which makes any conclusion regarding the clinical 
utility of these scores difficult. However, the results of the studies 
presented in this review suggest that inflammatory biomarkers of 
prognosis have value in patients treated with curative intent, in 
patients with advanced CRC that receive palliative chemotherapy 
where inflammation scores have been associated with PFS, and in 
patients with resectable liver or lung metastases where inflammation 
scores seem to be associated with a poor DFS.

In this review, we have analyzed the main inflammatory 
biomarkers that have been developed and validated, and accumulating 
evidence suggests that inflammation-based biomarkers appear to 
be independent powerful prognostic indicators; thus, combining 
these criteria with traditional clinicopathological markers may be 
beneficial. Further prospective research is needed to find the optimal 

cut-off values.
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