
Abstract. Background/Aim: The prognosis of colorectal
cancer is reported to differ depending on the tumor site, and
clinical differences depending on the site of occurrence have
gained attention. The aim was to compare nutrition index
and inflammatory markers according to the site of colon
cancer. Patients and Methods: We retrospectively analyzed
272 cases of stage I-III colon cancer (55% males, 45%
females). The clinical characteristics, nutrition index and
inflammatory markers were compared between patients with
right colon cancer (RCC, n=119) and those with left colon
cancer (LCC, n=153), and the relapse-free survival was then
compared. Results: RCC was associated with older age
(p=0.03), female gender (p=0.003), higher T stage (p=0.01),
elevated platelet/lymphocyte ratio (PLR) (p=0.009), and
elevated CONUT score (p=0.028). The prognostic values
differed between RCC and LCC (RCC: CONUT score,
p=0.04, LCC: PLR, p=0.02). Conclusion: RCC was
associated with an elevated CONUT score and PLR. In RCC,
the CONUT score was an independent recurrence factor, and
in LCC, the PLR was an independent recurrence factor.

There are several reports of a relationship between the
laterality of the primary site of colon cancer (right side;
splenic flexure/left side: including descending colon, sigmoid
colon, rectal sigmoid part) and the prognosis and therapeutic
effect (1). It is reported that the prognosis of RCC (right
colon cancer) is significantly worse than that of LCC (left

colon cancer), and that the therapeutic effect of the anti-
epidermal growth factor receptor (EGFR) antibody drug
cetuximab is significantly better in LCC compared to RCC
(2). In addition to the location of colon cancer, due to
differences in biological characteristics, mismatch repair
gene defect on the right side, KRAS/BRAF mutation,
microRNA-31, left is associated with CIN, p53, NRAS,
microRNA-146a, microRNA-147b, microRNA-1288 (3).
The clinical symptoms are also different in right- and left-
side colon cancer, with iron deficiency anemia due to
subclinical bleeding on the right side and bloody stools and
defecation disorder on the left side (4). 

Clinicians need a simple prognostic tool for colorectal
cancer (CRC). Simple prognostic tools have been developed
using inflammatory markers and nutrition indices. The
CONtrolling NUTritional status [CONUT, which consists of
the albumin (ALB) level, the total lymphocyte count (TLC),
and serum total cholesterol level], the modified Glasgow
prognosis score (mGPS), and the Prognostic Nutritional
Index (PNI) are widely established predictors used for cancer
patients) (5-7). However, to the best of our knowledge, there
are no reports of differences in a nutrition index or
inflammatory markers between RCC and LCC in CRC
patients after curative surgery. We conducted the present
study to determine the usefulness of predictive indicators,
and we investigated whether there are differences in the
nutritional index and inflammatory markers in CRC patients
after curative surgery depending on the location of the CRC.

Patients and Methods
Patient selection. We retrospectively analyzed the cases of patients
with stage I-III CRC diagnosed based on the 8th edition (8) of the
U.S. Joint Commission on Cancer (AJCC) staging system who
underwent a radical resection at Teikyo University Hospital in Japan
between 2012 and 2017. We enrolled 272 consecutive patients. The
surgery for all patients was elective. This retrospective study was
approved by Teikyo University Ethics (Registration no. 16-032) and
complies with the STROBE guidelines (9).
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The variables evaluated included patient age, gender, tumor
location, histological grade, TNM (tumor, lymph node, metastasis)
stage, individual medical history, preoperative test data, and follow-
up. The CONUT scores, mGPS, neutrophil/lymphocyte ratio (NLR),
platelet/lymphocyte ratio (PLR), and C-reactive protein/albumin
ratio (CAR) were calculated based on preoperative laboratory data.
Patients were excluded if they had received adjuvant chemotherapy,
had multiple primary malignancies, or had familial adenomatous
polyposis or Lynch syndrome. The histopathological, clinical, and
laboratory data were obtained from the patients, and blood sampling
was conducted within 1-2 weeks prior to the surgery.

CONUT score. The CONUT score for each patient was calculated
using the data on serum ALB, TLC, and total cholesterol levels,
based on a prior study that used preoperative serum samples (10).
The patients’ ALB concentrations were scored as follows: ≥3.5
g/dl=0 points; <3.5 and >3.0 g/dl=2 points; ≤2.99 and ≥2.5 g/dl=4
points; and <2.5 g/dl=6 points. The TLC was scored as follows:
≥1,600/mm3=0 points; 1,599-1,200/mm3=1 point; 1,199-
800/mm3=2 points; <800/mm3=3 points. The total cholesterol
concentrations were scored as: ≥180 mg/dl=0 points; 140-179
mg/dl=1 point; 100-139 mg/dl=2 points; <100 mg/dl=3 points. The
CONUT score is defined as the sum of items (1), (2), and (3). The
CONUT score thus ranges from 0 to 12, with lower scores
indicating a good nutritional status.

mGPS score. The GPS score is as follows: a score of 2 is given for
both hypoalbuminemia (<3.5 g/dl) and elevated C-reactive protein
(CRP) (>1.0 mg/dl). Hypoalbuminemia (<3.5 g/dl) or CRP >1.0
mg/dl is given the score of 1. The both ALB ≥3.5g/dl and CRP ≤1.0
mg/dl is given the score of 0 (11). However, hypoalbuminemia
alone was not associated with reduced survival, and thus the
modified (m)GPS was created. The mGPS score 2 is given for
hypoalbuminemia (<3.5 g/dl) plus elevated CRP (>1.0 mg/dl), score
1 is for elevated CRP (>10 mg/l), and score 0 is given for
hypoalbuminemia (<3.5 g/dl) or a serum ALB level >3.5 g/dl and a
serum CRP level <1.0 mg/dl (12).

Indices of patients’ general conditions: The NLR, PLR, and CAR
values. The patients’ NLR, PLR and CAR values as indicators of
their general condition were obtained by taking blood within 1-2
weeks preoperatively.

Follow-up. Surgical resection was defined as curative when there was
no evidence of tumor recurrence and the distant metastases were
histologically and macroscopically complete. The patients were
followed up every 3 months for the first 3 years, every 6 months for
the next 2 years, and once a year thereafter. At each follow-up, all
patients underwent a physical examination and measurements of serum
carcinoembryonic antigen (CEA) and CA19-9 (carbohydrate antigen
19-9). They also underwent a colonoscopy examination 1-2 years after
their surgery (for patients with rectal cancer, the examination was
conducted every year after surgery). Thoracoabdominal computed
tomography (CT) scans were usually taken every 6 months.
Recurrence was defined as the appearance of a radiological, clinical,
and/or pathological diagnosis of cancer cells that were local or distant
from their original location.

Statistical analysis. Relapse-free survival (RFS) was calculated from
the date that the patient underwent surgery to that of recurrence or

death, using the Kaplan-Meier method. A Cox regression analysis
was performed to identify factors that are significantly associated
with RFS. Probability (p)-values ≤0.05 were considered significant.
The Pearson product-moment correlation coefficient was used for
the bivariate correlation. All statistical analyses were performed
using JMP 15 software (SAS, Cary, NC, USA).

We conducted a receiver operating characteristic (ROC) curve
analysis to determine the cutoff values for the CONUT score, NLR,
PLR, and CAR. For each value, an ROC curve was created by plotting
the sensitivity and specificity of each result under investigation. The
score closest to the point with both maximum sensitivity and
specificity was selected as the cutoff value, and the largest number of
tumors were correctly classified for clinical outcome.

The clinicopathological factors examined were as follows: sex,
age, cancer location site (right side vs. left side), histology [tub 1
and tub 2 vs. others (por and pap, etc.)], preoperative CONUT score,
mGPS score, presence/absence of vascular invasion,
presence/absence of lymph invasion pT category (T1,T2 vs. ≥T3),
N category, tumor size, preoperative CEA level, preoperative CA19-
9 level, NLR, PLR, and CAR.

Compliance with ethical standards. The present study was
conducted in accord with the Declarations of Helsinki and was
approved by the Ethics Committee of the Teikyo University
(approval date, 23 August 2016, registration no. 16-032).

Results

Patient characteristics. The study included a total of 272
patients. There were 119 patients diagnosed with RCC and
153 patients diagnosed with LCC. The median age was 68.9
(range=31-90 years); 150 (55.1%) patients were males and
122 (44.9%) were females. The depth of tumor invasion was
89 (32.7%) for T1 and T2, 183 (67.3%) for T3 and T4.

There were 177 (65.1%) patients with lymph node
metastases and 95 (34.9%) patients without lymph node
metastasis, 89 (32.8%) patients with high preoperative CEA
levels, and 44 (16.2%) patients with high preoperative
CA19-9 levels. The median NLR was 3.302 (range=0.247-
30); the PLR was 202.3 (range=26.09-1,422.2), and the CAR
was 0.203 (range=0.002-5.38) (Table I).

Comparison of clinicopathological features in the RCC and
LCC groups. The gender distribution, PLR, and CONUT
score were significantly different between the RCC and LCC
groups. RCC was more common in women, and it exhibited
less invasion. The PLR, which is an index of the immune
system, was high and the CONUT score was high in the
RCC patients (Table II). This indicates that there is a
possibility of poor immunonutrition. Table I summarizes
these and other clinical features of the cohort classified
according to the primary site of the tumor.

Determination of cut-off values. The ROC curve analysis
results indicated that the most appropriate cutoff value for the
NLR was 3.51. We categorized the patients into the high NLR
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group (NLR ≥3.51; n=67, 24.8%) and low NLR group (NLR
<3.51; n=203, 75.1%), the high PLR group (PLR ≥194.6;
n=94, 34.8%) and low PLR group (PLR <194.6; n=176,
65.1%), and the high CAR group (CAR ≥0.023; n=129,
47.4%) and low CAR group (CAR <0.023; n=143, 52.6%).

The CONUT score cutoff was 3. All patients were
categorized into the high CONUT score group (score ≥3;
n=85, 32.3%) or low CONUT score group (score=0, 1, or 2;
n=178, 67.6%). The mGPS score cutoff was 2. The patients
were categorized into the high CONUT score group (score
2; n=86, 31.7%) or low CONUT score group (score=0 or 1;
n=185, 68.2%) (Table II).

Prognostic factors in the RCC patients. We used a
univariate analysis and the Cox regression model to identify
risk factors for recurrence after surgery in the RCC group.

We examined each nutritional index and clinicopathological
factor and found that lymph invasion, vascular invasion, pT
category, N category, preoperative CA19-9 level, NLR,
PLR, and CONUT score were significantly associated with
poor RFS in the univariate survival analyses (Table Ⅱ).
Other factors (including gender, age, preoperative CEA
level, histology, CAR, and mGPS) were not significantly
associated with RFS.

Since the values of the inflammatory markers NLR,
PLR, and CAR were all significantly different between the
RCC group and LCC group we performed a multivariate
analysis using the PLR, which is the lowest value, by
measuring the Akaike’s information criterion (AIC) value.
The multivariate analysis identified lymph invasion and the
CONUT score as independent prognostic factors associated
with RFS in the patients with RCC (Table Ⅲ). In the RCC
group, the CONUT score was an independent predictor of
recurrence, but inflammatory markers were not recurrence
factors.
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Table I. Clinicopathological features of the stage I-III colorectal cancer
patients who underwent curative tumor resection.

Clinicopathological feature                                  Colon cancer (n=272)

Age (median, range)                                                   68.90 (31-90)
Gender
   Male                                                                            150 (55.2)
   Female                                                                         122 (44.9)
T stage
   T1 or T2                                                                       89 (32.7)
   T3 or T4                                                                      183 (67.3)
N stage 
   N0                                                                                 95 (34.9)
   N1 or N2 or N3                                                          177 (65.1)
Histology  
   Well or Moderate                                                        247 (90.8)
   Others                                                                            25 (9.2)
Tumour location   
   Right side                                                                    119 (34.5)
   Left side                                                                      226 (65.5)
CEA      
   High                                                                              89 (32.8)
   Low                                                                             182 (67.1)
CA19-9   
   High                                                                              44 (16.2)
   Low                                                                             227 (83.8)
NLR (median, range)                                               3.302 (0.247-30)
PLR (median, range)                                            202.3 (26.09-1,422.2)
CAR (median, range)                                             0.203 (0.002-5.38)
CONUT  
   Low                                                                             178 (67.6)
   High                                                                              85 (32.3)
mGPS    
   Low                                                                             185 (68.2)
   High                                                                              86 (31.7)

CEA: Carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9;
NLR: neutrophil/lymphocyte ratio; PLR: platelet/lymphocyte ratio;
CAR: C-reactive protein/albumin ratio; CONUT: CONtrolling
NUTritional status; mGPS: modified Glasgow prognosis score.

Table II. Clinicopathologic features of the right side colon cancer
(RCC) and left side colon cancer (LCC) groups.

Clinicopathological feature     RCC (n=119)     LCC (n=153)     p-Value

Age (median, range)                70.50 (31-89)     67.6 (32-90)        0.034
Gender                                                                                              0.003
  Male                                           51 (42.9)            99 (64.7)
  Female                                       68 (57.1)            54 (35.3)
T stage                                                                                              0.010
  T1 or T2                                    29 (24.4)            60 (39.2)
  T3 or T4                                    90 (75.6)            93 (60.8)
N stage                                                                                              0.689
  N0                                              79 (66.4)            98 (64.1)
  N1 or N2 or N3                        40 (33.6)            55 (35.9)
Histology                                                                                          0.425
  Well or Moderate                     247 (90.8)           64 (87.7)
  Others                                         25 (9.2)              9 (12.3)
CEA                                                                                                 0.983
  High                                           39 (32.8)            50 (32.9)
  Low                                           80 (67.1)           102 (67.1)
CA19-9                                                                                            0.221
  High                                           23 (19.3)            21 (13.8)
  Low                                           96 (80.7)           131 (86.2)
NLR (median, range)                     3.573                 3.091            0.1764
                                                   (0.247-30.0)       (0.912-18.4)
PLR (median, range)                     230.95               179.95            0.009
                                                (26.69-1,422.2)   (59.52-1,133.2)
CAR (median, range)                     0.214                 0.195             0.759
                                                  (0.0020-3.16)    (0.00020-5.38)
CONUT                                      2.534 (0-9)        1.967 (0-11)        0.028
mGPS                                         0.525 (0-2)         0.412 (0-2)         0.206

CEA: Carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9;
NLR: neutrophil/lymphocyte ratio; PLR: platelet/lymphocyte ratio;
CAR: C-reactive protein/albumin ratio; CONUT: CONtrolling
NUTritional status; mGPS: modified Glasgow prognosis score.



Prognostic factors in the LCC patients. We also examined
the presence/absence of recurrence in terms of nutritional
factors and clinical factors for the LCC group, and we
observed that lymph invasion, vascular invasion, the pT
category, the N category, the preoperative CA19-9 level, and
the PLR were significantly associated with poor RFS in the
univariate survival analyses (Table IV). Since the
inflammatory markers PLR and CAR were both significantly
different in the RCC group and the LCC group, the
multivariate analysis was performed using the PLR, which

is the lowest value, by measuring the AIC value. The
multivariate analysis identified vascular invasion, lymph
invasion, the preoperative CA19-9 level, and the PLR as
independent prognostic factors associated with RFS in the
patients with LCC (Table IV).

RFS and nutrition factors examined with Kaplan-Meier
survival curves. We used the nutritional indicators mGPS
and CONUT score as recurrence predictors in this study, and
our analyses revealed that these nutritional indicators were
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Table III. Univariate and multivariate analysis results for the recurrence-free survival (RFS) of the patients with right side colon cancer (RCC).

                                                                                                 Univariate                                                                             Multivariate

                                                                       HR                      95%CI                     p-Value                    HR                         95%CI                      p-Value

Male: Female                                                1.179                0.633-2.196                  0.603                                                                                            
Histology (tub1, tub2: others)                     1.526                0.523-4.450                  0.439                                                                                            
Vascular invasion                                        2.188                1.010-4.741                  0.047                    1.003                    0.313-3.215                   0.996
Lymph invasion                                            4.183                2.048-8.542                  0.001                    3.352                    1.121-10.02                   0.030
pT category (T1,T2 vs. ≥T3)                       6.454                1.991-20.92                  0.019                    5.028                    0.628-40.26                   0.128
N category                                                    2.604                1.405-4.828                  0.002                    1.814                    0.771-4.268                   0.065
Preoperative CEA level                               1.511                 0.679-3.367                  0.320                                                                                            
Preoperative CA19-9 level                          2.580                 1.110-6.000                   0.040                    1.594                    0.628-4.046                   0.326
NLR                                                              2.703                1.225-5.965                  0.001                                                                                            
PLR                                                               2.957                1.305-6.702                  0.007                   1.3518                   0.492-3.713                   0.559
CAR                                                              3.288                1.502-7.206                  0.007                                                                                            
CONUT                                                        2.272                1.031-5.008                  0.012                    2.405                    1.023-3.785                   0.041
mGPS                                                            1.987                0.906-4.356                  0.087                                                                                            

CEA: Carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; NLR: neutrophil/lymphocyte ratio; PLR: platelet/lymphocyte ratio; CAR: C-
reactive protein/albumin ratio; CONUT: CONtrolling NUTritional status; mGPS: modified Glasgow prognosis score.

Table IV. Univariate and multivariate analysis results for the recurrence-free survival (RFS) of the patients with left side colon cancer (LCC).

                                                                                                 Univariate                                                                             Multivariate

                                                                       HR                      95%CI                     p-Value                    HR                         95%CI                      p-Value

Male: Female                                                1.510                0.685-3.328                  0.3065                                                                                           
Histology (tub1, tub2: others)                     2.444                0.386-8.610                  0.288                                                                                             
Vascular invasion                                        5.200                1.225-22.06                  0.025                    5.757                    1.018-6.490                   0.046
Lymph invasion                                            3.946                1.647-9.455                  0.002                    2.570                    1.320-25.10                   0.020
pT category (T1,T2 vs. ≥T3)                       5.476                1.638-18.30                  0.006                    2.314                    0.637-8.410                   0.205
N category                                                    2.965                1.331-6.603                  0.008                    2.350                    0.984-5.609                   0.054
Preoperative CEA level                               1.928                0.874-4.251                  0.104                                                                                             
Preoperative CA19-9 level                          3.287                1.417-7.627                  0.006                    2.897                    1.183-7.094                   0.020
NLR                                                              1.170                0.467-2.931                  0.737                                                                                             
PLR                                                               2.861                1.234-6.632                  0.014                    2.704                    1.158-6.312                   0.022
CAR                                                              2.315                1.294-6.314                  0.01                                                                                               
CONUT                                                        1.706                0.754-3.861                  0.2001                                                                                           
mGPS                                                            1.572                0.706-3.500                  0.2679                                                         

CEA: Carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; NLR: neutrophil/lymphocyte ratio; PLR: platelet/lymphocyte ratio; CAR: C-
reactive protein/albumin ratio; CONUT: CONtrolling NUTritional status; mGPS: modified Glasgow prognosis score.



not significant recurrence predictors in the RCC or LCC
patients. The patients with high nutrition scores in the RCC
group were more likely to experience recurrence (Figure 1).

As shown in Figure 1A, the 3-year RFS rate of the RCC
group was 83.2% in the low-mGPS group and 78.1% in the
high-mGPS group, with no significant between-group
difference [hazard ratio (HR)=1.93, 95% confidence interval
(CI)=0.83-4.46, p=0.09]. Similarly, in the LCC group, the 3-
year RFS rate of the low-mGPS group was 85.3% and that of
the high-mGPS group was 79.5%, with no significant
difference (HR=1.57, 95%CI=0.66-3.70, p=0.26) (Figure 1C).

As shown in Figure 1B, the 3-year RFS rate of the RCC
group was 84.5% in the low-CONUT score group, which
was a significantly higher rate than the 75.3% in the high-
CONUT score group (HR=1.93, 95%CI=1.05-4.46, p=0.04).
Similarly, in the LCC group, the 3-year RFS rate of the low-
CONUT score group was 85.5% and that of the high-
CONUT score group was 76.2%, with no significant
between-group difference (HR=1.49, 95%CI=0.62-3.60,
p=0.23) (Figure 1D).

RFS and inflammatory markers. We used the NLR, PLR, and
CAR, which can be easily obtained as inflammatory markers.
As shown in Figure 2, among the patients with RCC, the 3-
year RFS rate was significantly higher at 88.6% in the low-
NLR group compared to the 61.6% in the high-NLR group
(HR=2.56, 95%CI=1.02-6.45, p=0.02). Similar significant
differences were observed in the RCC patients: the 3-year
RFS rate of the low-PLR group was 89.1% and that of the
high-PLR group was 78.3% (HR=2.87, 95%CI=1.28-6.44,
p=0.008). The 3-year RFS rate of the low-CAR group of
RCC patients was 90.2% and that of the high-CAR group
was 73.7% (HR=3.29, 95%CI=1.50-7.20, p=0.007).

As shown in Figure 3, the 3-year RFS rate of the LCC
group was 84.1% in the low-NLR group and not
significantly different at 81.3% in the high-NLR group
(HR=1.13, 95%CI=0.44-2.93, p=0.79). In the LCC patients,
the low-PLR group’s 3-year RFS rate was 85.3%, which was
significantly higher than that of the high-PLR group at
79.5% (HR=2.25, 95%CI=1.01-5.50, p=0.039). Similarly,
the 3-year RFS rate of the low-CAR group was significantly
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Figure 1. Kaplan-Meier curves of the 3-year recurrence-free survival (RFS) rate based on the patients’ nutrition scores. (A) modified Glasgow
Prognostic Score (mGPS) in the right side colon cancer (RCC) group. (B) controlling nutritional status (CONUT) score in RCC. (C) mGPS in the
left side colon cancer (LCC) group. (D) CONUT score in LCC.



higher at 87.7% compared to the high-CAR group’s rate at
72.1% (HR=2.86, 95%CI=1.29-6.31, p=0.01).

Discussion

Clinical differences have recently been described in
colorectal cancer, suggesting that the mechanism underlying
the development of this cancer differs between RCC and
LCC. We have reported various differences depending on the
site of origin of colorectal cancer. Proximal Por/Muc/Sig
colon cancers were suggested to be a distinct subpopulation
with a favorable oncologic outcome. Using the tumor
location and the patient’s gender might be helpful in the risk
stratification after curative surgery for Por/Muc/Sig cancers
(13). Second, patients receiving angiotensin-converting-
enzyme inhibitor/angiotensin II receptor blocker treatment
for early-stage colorectal cancer and LCC have reported
lower recurrence rates (14).

Our present analyses revealed two important findings
regarding the differences between nutritional indicators and
inflammatory markers in cases of right and left CRC. First, we
observed that the RCC group had higher PLR values and
CONUT scores than the LCC group. Second, the inflammatory

markers were not independent predictors of recurrence in RCC,
but the PLR was an independent predictor of recurrence in the
LCC group. The nutrition index (i.e., the CONUT score) was
an independent predictor of recurrence in patients with RCC.

Comparing the clinical factors of RCC and LCC patients,
the RCC group included more elderly people and more
women. It was also shown that RCC tends to show deeper
cancer infiltration. There were many cases of RCC with a high
PLR and high CONUT score. Charlton et al. reported that
patients with RCC (vs. LCC) tended to be older, female, and
have mucinous adenocarcinoma (15). There are similar reports
on clinical factors, and those reports support our present
findings (13, 15). Herein, the patients with RCC tended to
have deeper cancer invasion compared to LCC patients. The
diagnosis of colon cancer suggests that the diagnosis of RCC
may be delayed compared to LCC (16). In addition, CRC
screening using the fecal occult blood test has been reported
to have lower sensitivity and specificity for the diagnosis of
RCC compared to that for LCC and rectal cancers (17).

We investigated the differences between nutritional
indicators and inflammatory markers based on the site of CRC.
There is no prior report that the PLR or the CONUT score to
be high in RCC, and this is a new finding. It may be related to
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Figure 2. Kaplan-Meier curves of the 3-year recurrence-free survival (RFS) rate based on the inflammatory makers in right side colon cancer
(RCC). (A) neutrophil/lymphocyte ratio (NLR). (B) platelet/lymphocyte ratio (PLR). (C) C-reactive protein/albumin ratio (CAR).



the fact that more RCC cancers are infiltrative compared to
LCC. The CONUT score as a nutritional index is composed of
three common factors as noted above: the serum ALB level,
the peripheral lymphocyte count, and the total cholesterol
concentration. As the tumor progresses, the intestinal tract
narrows and food intake decreases. This is likely to explain
why the CONUT score increases. We also observed that the
PLR was high in patients with RCC. Platelets are associated
with the clinical stage, with increased platelets reported in stage
III and stage IV patients. Patients with RCC tend to be more
infiltrated with cancer compared to LCC, and the stage is
advanced. As a result, platelets may be high and PLR may be
high in RCC patients (18). RCC tend to be asymptomatic
compared to LCC. As a result, RCC are found at a higher stage
than LCC. As the stage progresses, platelets increase and
nutritional status worsens. RCC has a higher PLR and a higher
CONUT score. As to patients with RCC, elevated PLR
indicated poorer survival rate as well. It has been reported that
elevated platelets may protect cancer cells from being detected
or attacked by the autoimmune system. Moreover, platelets
could promote tumor cell adhesion to the vascular endothelium,
or interact with cancer cells through its ligands (19, 20). 

We examined recurrence prediction and clinical factors,
and inflammatory and nutritional indicators. The results of
our analyses revealed that in the RCC group, lymph invasion
and the CONUT score were independent predictors of
recurrence, and the inflammatory markers was not predictors
of recurrence. Although many studies have reported that a
nutrition index such as the CONUT score and the mGPS
predict the prognosis of patients with CRC (21, 22), there
has been no report regarding the different prognostic values
of these parameters according to the tumor location in stage
I-III CRC.

The serum ALB level is one of the components of the
CONUT score. Serum ALB has been reported to correlate
with tumor necrosis because inflammatory cytokines reduce
the synthesis of ALB (12). The present RCC group had more
advanced tumors than the LCC group. It is thus
understandable that the CONUT score was a recurrence
factor only in RCC.

According to the present results, venous invasion, lymph
invasion, the CA19-9 level, and the PLR were independent
predictors of recurrence in the LCC group, and the
nutritional index was not a predictor of recurrence. It has
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Figure 3. Kaplan-Meier curves of the 3-year recurrence-free survival (RFS) rate based on the inflammatory makers in left side colon cancer (LCC).
(A) neutrophil/lymphocyte ratio (NLR). (B) platelet/lymphocyte ratio (PLR). (C) C-reactive protein/albumin ratio (CAR).



been reported that the inflammatory markers NLR, PLR, and
CAR predict the prognosis of CRC patients, but there is little
information about the different prognostic values of these
parameters according to the tumor location in stage I-III
CRC (22-24). Guo et al. analyzed the cases of R0 resected
stage I-III CRC patients and observed that the PLR was an
independent predictor in the patients with LCC (24).

Although cancer-related inflammation is known to
adversely affect survival, the mechanisms underlying the
significant differences in inflammatory markers between
RCC and LCC remain unclear. Anatomically, the right side
of the colon is connected to the ileum (which contains many
lymphoid follicles), and the right side of the colon mesentery
may contain more of a lymphatic system compared to the left
side of the colon, and this disparity may more easily cause
cancer-related inflammation in RCC. Regarding nutritional
indicators, we speculate that the cause of the difference
between the LCC and RCC patient values is that the
diagnosis of RCC is delayed compared to LCC.

Our findings demonstrate that recurrence and the values of
a nutritional index and inflammatory markers were
significantly different between patients with RCC and those
with LCC. This result indicates that the recurrence rate varies
depending on the site of cancer, and one of the potential
mechanisms involves systemic inflammation and nutrition. To
the best of our knowledge, this study is the first to investigate
the different prognostic values of a nutrition index and
inflammatory biomarkers for RCC and LCC, and our findings
suggest that exploring differences in inflammatory
mechanisms may be helpful for designing tailor-made medical
treatments for CRC according to the tumor location. Further
research on inflammatory mechanisms and trophic factors that
contribute to the prognosis of CRC is needed.

This study has limitations to address. It was retrospective
in design and included patients from a single institution. The
sample size was relatively small (n=272). In addition, there
is no consensus regarding cut-off values of the CONUT
score and inflammatory markers. We selected the CONUT
score and inflammatory marker cut-off values by performing
an ROC analysis. Our findings require further review and
validation in a greater number of CRC patients drawn from
more facilities and countries. Lastly, the results of this study
do not apply to stage IV patients, as we included only stage
I-III CRC patients who underwent curative surgery.

Conclusion

The prognostic value of inflammatory markers and a nutritional
index were significantly different between RCC and LCC.
Compared to patients with LCC, those with RCC had elevated
CONUT scores and elevated PLRs. In the RCC group, the
CONUT score was an independent recurrence factor, and in the
LCC group, the PLR was an independent recurrence factor.
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