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Background. Systemic inflammation and immune response may be asso-
ciated with the conventional high-risk features of stage II colon cancer
and are crucial in cancer treatment. High preoperative neutrophil-lympho-
cyte ratio (NLR), carcinoembryonic antigen (CEA) level, and preopera-
tive hypoalbuminemia may facilitate the objective assessment of stage II
colon cancer prognosis.
Methods. In this observational study, we analyzed 1180 patients with stage
II colon cancer who had undergone curative colon cancer surgery between
January 1995 and December 2005 at a single institution. All the patients
were followed up until December 2009.

Results. The patients with high preoperative NLR (� 3.5) had a higher ten-
dency to develop T4-stage cancer; higher probability of exhibiting preop-

erative anemia, hypoalbuminemia (< 3.5 g/dL), and high CEA level (� 5
ng/mL); and a higher possibility of requiring emergency surgery with a
higher postoperative morbidity rate than the other patients. Multivariate
analysis revealed that postoperative morbidity and preoperative charac-

teristics � high NLR, high CEA level, and hypoalbuminemia � were inde-
pendent risk factors for low 5-year overall survival in all patients with co-
lon cancer and in patients who had undergone elective colon cancer sur-
gery. We stratified the patients into subgroups according to the presence or
absence of independent factors such as postoperative morbidity and pre-
operative characteristics (high NLR, high CEA level, and hypoalbumin-
emia). Among the patients who exhibited independent adverse factors, those
who had received adjuvant chemotherapy showed significantly higher
overall survival than did those who had not received adjuvant therapy (p =
.024). Among the patients who did not exhibit the adverse factors, the
overall survival did not differ significantly between those who had and
had not received adjuvant chemotherapy (p = .654).
Conclusion. High NLR, high CEA level, and hypoalbuminemia are cost-
effective objective data that can efficiently predict the overall survival of
patients with stage II colon cancer. The adverse effects of these factors
may be normalized after adjuvant chemotherapy.
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Colorectal cancer is a growing health problem

worldwide. The oncological outcomes of patients

with stage III colon cancer have improved consider-

ably owing to the introduction of an advancements in

adjuvant chemotherapy.1,2 However, patients with stage

II colon cancer appear to be unsatisfied with the bene-

fits or outcomes of adjuvant chemotherapy. In a previ-

ous study, survival outcomes improved by approxi-

mately 3% to 5% after the administration of a 5-fluo-

rouracil (5-FU)-based regimen to patients with stage

II colon cancer.3-5 The determination of objective and

reliable markers for identifying patients with stage II

colon cancer at high risk of cancer relapse may facili-

tate early initiation of adjuvant chemotherapy in these

patients. Currently, in clinical practice, lymphovas-

cular invasion, poor tumor differentiation, cancer-re-

lated obstruction or perforation, TNM-T4 stage or the

presence of < 12 nodes, and positive resection margin

are the risk factors for stage II colon cancer, which

were identified in the latest edition of the National

Comprehensive Cancer Network guideline. Adjuvant

chemotherapy is generally recommended for patients

with adverse clinical features.6 Nevertheless, this rec-

ommendation has been challenged because in a retro-

spective cohort study, adjuvant chemotherapy did not

significantly improve overall survival in patients with

stage II colon cancer with the aforementioned adverse

features.7 Therefore, other reliable markers may be re-

quired to facilitate patient selection regarding the ad-

ministration of adjuvant chemotherapy.

Increasing evidence demonstrates that the onco-

logical outcome of patients with cancer is affected by

tumor characteristics as well as the host immune envi-

ronment and inflammatory responses.8 In the human

immune system, neutrophils and lymphocytes control

systemic inflammation and cell-mediated immunity,

respectively. An increase in the levels of C-reactive

protein or cytokine as well as hypoalbuminemia may

indicate systemic inflammation; these characteristics

thus may be used as biomarkers for colon cancer.9-11

The neutrophil-lymphocyte ratio (NLR), which is a

combined indicator of the inflammatory response as

well as of cell-mediated immune activity, has been re-

cently reported to be a prognostic predictor of survival

in patients with colon and rectal cancer.12-15 The NLR

can predict the oncological outcomes of patients with

stage II-IV colon cancer; therefore, it may be a sensi-

tive biomarker in many situations encountered in pa-

tients at various stages of colon cancer.

We hypothesized that a high NLR is correlated

with colon-cancer-related obstruction or perforation.

This ratio may substitute for some previously identi-

fied risk factors including T4-stage and colon-can-

cer-related obstruction or perforation. To examine whe-

ther objective laboratory data are possible prognostic

factors for predicting the overall survival of patients

with stage II colon cancer, we analyzed oncological

outcomes in relation to the following preoperative

conditions: high NLR, high carcinoembryonic (CEA)

level, and low serum albumin level.

Patients and Methods

Information on patients who had undergone sur-

gery at Chang Gung Memorial Hospital between Jan-

uary 1995 and December 2005, including their tumor

characteristics and clinical follow-ups, was obtained

from the hospital’s registry. The necessary approval

for this observational study was obtained from the In-

stitutional Review Board of Chang Gung Memorial

Hospital. We enrolled 1180 patients with sufficiently

detailed data for analyzing the NLR and other objec-

tive laboratory factors after curative surgery for stage

II colon cancer. All included patients had accepted

regular postoperative surveillance until December 2009.

The following patient characteristics were analyzed:

sex; age; preoperative data such as CEA level, serum

albumin level, and NLR; surgical timing; postoperative

morbidity; colon cancer location; examined lymph

nodes; histology; and tumor grade. Laboratory data

recorded within 1 week before surgery were used in

our study. The NLR was calculated using the differen-

tial count derived from routine blood analysis by di-

viding the neutrophil count by the lymphocyte count.

An NLR of 3-5 can predict the oncological outcomes

in patients with colon cancer.12-18 A high NLR cutoff

may be associated with emergency surgery require-

ment for colon cancer, and it may not reflect the prog-

nostic value of elective colon cancer surgery. Based
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on a literature review, we used an NLR cutoff of 3.5 �

which is generally accepted in clinical practice � to

distinguish between patients who required elective

and those who required emergency surgery for colon

cancer.

We also included patients who had received 5-

FU-based adjuvant chemotherapy (n = 256) to ana-

lyze the survival benefit of adjuvant chemotherapy

among subsets of patients with or without risk factors

such as high preoperative CEA level, hypoalbumin-

emia, high NLR, and presence of postoperative mor-

bidity. Postoperative morbidity was defined using the

Clavien-Dindo classification of surgical complica-

tions.19 In our data, morbidity included wounds (in-

fection or dehiscence), respiratory complications (ate-

lectasis or pneumonia), cardiovascular system com-

plications (embolism, myocardial infarction, or cere-

brovascular accident), anastomosis (leakage), abdom-

inal complications (peritonitis or intra-abdomen in-

fection), bowel dysfunction (ileus or bleeding), and

bladder dysfunction with or without infection. We

simplified the postoperative morbidity data as “yes”

or “no” morbidity because our focus was the NLR and

other laboratory data. Nevertheless, patients with co-

existing hematological disorders, double primary can-

cer, familial adenomatous polyposis, or hereditary

nonpolyposis colorectal cancer were excluded from

our analysis. The median follow-up duration for this

cohort was 60 (range, 1-139) months.

The patients were followed up every 3 months for

the first 5 years and then every 6 months. The patients

underwent a physical examination and assessment of

serum CEA level at each follow-up in the outpatient

department of the hospital. Complete colonoscopy

was performed 1 year after surgery and then every 2 to

3 years, depending on the previous colonoscopy find-

ings. Abdominal computed tomography (CT) along

with chest radiography or chest CT was performed

once yearly if no abnormal findings were noted during

physical examination or CEA follow-up. Local or dis-

tant cancer relapse was defined using a combination

of clinical, radiological, and laboratory data as well as

chemotherapy administration.

All statistical analyses were performed using SPSS

(version 17). Pearson’s chi-squared test was used to

analyze differences among the groups of patients with

high and normal NLR. The 5-year overall survival

was calculated as the number of months from primary

cancer resection to death. The univariate analysis of

the overall survival was estimated using the Kaplan-

Meier method. A stepwise Cox proportional hazards

regression model was used for multivariate analysis to

identify the independent prognostic factors of overall

survival. Statistical significance was defined at p <

.05.

Results

Table 1 presents the baseline characteristics of the

1180 enrolled patients. The median age of the patients

was 65 (range, 22-93) years, and 624 (52.9%) patients

were men. Based on the World Health Organization

criteria, we defined anemia as follows: hemoglobin

level < 12 g/dL in premenopausal women and < 13

g/dL in men and postmenopausal women. The median

values (range) of preoperative serum albumin level,

CEA level, hemoglobin level, and NLR were 3.9 (1.5-

5.9) g/dL, 3.4 (0.5-590) ng/mL, 11.4 (4.3-17.9) g/dL,

and 2.87 (0.12-89), respectively. The patients in the

high-NLR group had higher likelihood of an abnor-

mal CEA (� 5 ng/mL) level, hypoalbuminemia, ane-

mia, stage IIb cancer, emergency surgery requirement,

and postoperative morbidity; they were also likely to

be aged � 65 years with poor tissue grade and histol-

ogy (Table 2).

The patients with objective laboratory data such

as abnormal CEA level (� 5 ng/mL), hypoalbumin-

emia (< 3.5 g/dL), anemia, and high NLR (� 3.5) had

significantly poor 5-year overall survival in the uni-

variate analysis. Other clinical features such as emer-

gency surgery requirement, surgical morbidity, age of

� 65 years, and non-receipt of postoperative adjuvant

chemotherapy could also predict poor 5-year overall

survival in these patients (Table 1). All factors signifi-

cant to overall survival in the univariate analysis were

included in multivariate analysis. The multivariate

analysis, conducted using Cox regression, revealed

that age of � 65 years, high CEA level (� 5 ng/mL),

hypoalbuminemia (< 3.5 g/dL), high NLR (� 3.5),
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presence of postoperative morbidity, and non-receipt

of adjuvant chemotherapy administration were inde-

pendent predictors of the 5-year overall survival (Ta-

ble 3). In the present study, the NLR remained an in-

dependent predictor of overall survival in the patients

with stage II colon cancer when the patients who had

undergone elective colon cancer surgery were isolated

from the entire patient population (Table 4). However,

the cutoff of the NLR in this study was not an inde-

pendent factor in the patients who had undergone em-

ergency surgery; in that group, the patients who had

received adjuvant chemotherapy exhibited signifi-
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Table 1. Patient characteristics and univariate analysis of the prognostic factors for 5-year overall survival in stage II colon cancer

(univariate analysis: Kaplan-Meier method)

Number, (%) 5-year OS rate (%) p value

Sex

Male/female 624/556, (52.9/47.1) 80.0/84.2 0.104

Age

� 65/< 65 year-old 600/580, (50.8/49.2) 75.8/88.5 < 0.001 <

Pretreatment CEA

� 5/< 5 ng/ml 405/734, (34.3/62.2) 75.7/85.8 < 0.001 <

Loss data 41, (3.5)

Pretreatment serum ALB

� 3.5/< 3.5 g/dl 89/250, (75.7/21.2) 85.8/68.3 < 0.001 <

Loss data 37, (3.1)

Pretreatment NLR

High (� 3.5)/low (< 3.5) 455/725, (38.6/61.4) 75.9/85.9 < 0.001 <

Pretreatment anemia

Presence/absence 779/401, (66/34) 79.4/87.2 0.001

Tumor location

Proximal/distal colon 519/661, (44/56) 83.9/80.4 0.215

Operative timing

Elective/emergent 1065/115, (90.3/9.7) 83.4/68.4 < 0.001 <

Operative method

Right hemicolectomy 455, (37.7) -- --

Left hemicolectomy 97, (8.2) -- --

Anterior resection 525, (44.5) -- --

Segmental colectomy 17, (1.4) -- --

Total or subtotal colectomy 79, (6.7) -- --

Hartmann resection 17, (1.4) -- --

Postoperative morbidity

Presence/absence 135/1045, (11.4/88.6) 64.4/84.2 < 0.001 <

TNM stage

IIA/IIB 632/548, (53.6/46.4) 86.2/78.1 0.035

Histology type

Adenocarcinoma 1068, (90.5) 82.1 0.972

Mucinous and signet ring cell 112, (9.5) 81.4

Histology grade

G1 and G2 1100 (93.2) 82.5 0.234

G3 80, (6.8) 75.1

Number of ELN

� 12/< 12 nodes 1005/175, (85.2/14.8) 82.4/79.3 0.261

5-FU based adjuvant therapy

Yes/no 256/924, (21.7/78.3) 85.6/81 0.016

CEA: carcinoembryonic antigen; ALB: albumin; NLR: neutrophil-lymphocyte ratio; TNM: TNM classification of malignant tumors;

G1: well differentiated; G2: moderately differentiated; G3: poorly differentiated; ELN: examined lymph nodes; 5-FU: fluorouracil.



cantly lower survival risk than those who had not.

Independent prognostic factors � namely age, ab-

normal CEA level, hypoalbuminemia, high NLR, and

presence of postoperative morbidity � were analyzed

separately to evaluate the difference in survival bene-

fit after adjuvant chemotherapy administration. The

CEA cutoff of 5 ng/mL remained a significant prog-

nostic factor for overall survival after adjuvant che-

motherapy administration. However, the other factors

did not differ significantly in their effect on survival

after adjuvant chemotherapy administration (Fig. 1).

The relative benefit of adjuvant chemotherapy might

be visible when patients preoperatively exhibit high

CEA level, hypoalbuminemia, and a high NLR as well

as exhibit postoperative morbidity. In patients with

high NLRs, a significant difference in overall survival
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Table 2. Association between neutrophil-lymphocyte ratio and other variables (Pearson’s chi-squared test)

Variable category
NLR (� 3.5), n = 455

No (%)

NLR (< 3.5), n = 725

No (%)
p value

Age

� 65 years 241 (53) 359 (49.5) .249

< 65 years 214 (47) 366 (50.5)

Sex

Male 256 (56.3) 368 (50.8) .065

Female 199 (43.7) 357 (49.2)

Pretreatment CEA

� 5 ng/mL 178 (41.2) 227 (32.1) .002

< 5 ng/mL 254 (58.8) 480 (67.9)

Pretreatment serum ALB

� 3.5 g/dL 265 (61.2) 628 (88.5) < .001 <

< 3.5 g/dL 168 (38.8) 082 (11.5)

Pretreatment anemia

Presence 335 (73.6) 444 (61.2) < .001 <

Absence 120 (26.4) 281 (38.8)

Operative timing

Elective 352 (77.4) 713 (98.3) < .001 <

Emergent 103 (22.6) 12 (1.7)

Postoperative morbidity

Presence 071 (15.6) 64 (8.8) < .001 <

Absence 384 (84.4) 661 (91.2)

Histology type

Adenocarcinoma 397 (87.3) 671 (92.6) .003

Mucinous and signet ring cell 058 (12.7) 54 (7.4)

Histology grade

G1 060 (13.2) 112 (15.4) .012

G2 352 (77.4) 576 (79.4)

G3 43 (9.4) 37 (5.2)

TNM stage

IIA 206 (45.3) 426 (58.8) < .001 <

IIB 249 (54.7) 299 (41.2)

Number of ELN

� 12nodes 391 (85.9) 614 (84.7) .558

< 12 nodes 064 (14.1) 111 (15.3)

5-FU based adjuvant therapy

Yes 117 (25.7) 139 (19.2) .008

No 338 (74.3) 586 (80.8)

CEA: carcinoembryonic antigen; ALB: albumin; TNM: TNM classification of malignant tumors; NLR: neutrophil-lymphocyte ratio;

G1: well differentiated; G2: moderately differentiated; G3: poorly differentiated; ELN: examined lymph nodes; 5-FU: fluorouracil.
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Table 3. Multivariate analysis of the prognostic factors for 5-year overall survival in patients with stage II colon cancer (stepwise
Cox proportional hazards regression model)

Variable category HR 95% CI p value

Sex, female vs. male 0.8 0.608-1.053 0.111
Age, � 65 vs. < 65 year-old 1.885 1.407-2.526 < 0.001 <
Pretreatment CEA, < 5 vs. � 5 ng/ml 0.665 0.507-0.871 0.003
Pretreatment serum ALB, � 3.5 vs. < 3.5 g/dl 0.533 0.392-0.725 < 0.001 <
Pretreatment NLR, low (< 3.5) vs. high (� 3.5) 0.706 0.530-0.939 0.017
Pretreatment anemia, presence vs. absence 1.339 0.959-1.869 0.086
Operative timing, elective vs. emergent 0.785 0.520-1.185 0.249
Postoperative morbidity, absence vs. presence 0.508 0.363-0.710 < 0.001 <
TNM stage, IIA vs. IIB 0.816 0.615-1.083 0.158
Histology type

Adenocarcinoma vs. mucinous and signet ring cell 0.974 0.605-1.569 0.915
Histology grade

G1 vs. G3 0.799 0.439-1.454 0.463
G2 vs. G3 0.744 0.444-1.246 0.261

Number of ELN, � 12 vs. < 12 nodes 0.854 0.613-1.190 0.352
5-FU based adjuvant therapy, yes vs. no 0.591 0.402-0.867 0.007

HR: hazard ratio; CI: confidence interval; CEA: carcinoembryonic antigen; ALB: albumin; NLR: neutrophil-lymphocyte ratio; TNM:
The TNM classification of malignant tumors; G1: well differentiated; G2: moderate differentiated; G3: poorly differentiated; ELN:
examined lymph nodes; 5-FU: fluorouracil.

Table 4. Multivariate analysis of the prognostic factors for 5-year overall survival in 1065 patients with stage II colon cancer who
had received elective colon cancer surgery and 115 patients who had undergone emergency surgery (stepwise Cox
proportional hazards regression model)

Variable category HR 95% CI p value

Patients with elective surgery (n = 1065)
Sex, female vs. male 0.781 0.579-1.053 0.105
Age, � 65 vs. < 65 year-old 2.005 1.456-2.759 < 0.001 <
Pretreatment CEA, < 5 vs. � 5 ng/ml 0.646 0.483-0.865 0.003
Pretreatment serum ALB, � 3.5 vs. < 3.5 g/dl 0.542 0.388-0.756 < 0.001 <
Pretreatment NLR, low (< 3.5) vs. high (� 3.5) 0.673 0.501-0.904 0.008
Pretreatment anemia, presence vs. absence 1.332 0.942-1.882 0.104
Postoperative morbidity, absence vs. presence 0.531 0.365-0.773 0.001
TNM stage, IIA vs. IIB 0.838 0.619-1.135 0.255
Histology type

Adenocarcinoma vs. mucinous and signet ring cell 1.185 0.682-2.057 0.547
Histology grade

G1 vs. G3 0.837 0.431-1.628 0.601
G2 vs. G3 0.786 0.434-1.422 0.425

Number of ELN, � 12 vs. < 12 nodes 0.815 0.571-1.164 0.261
5-FU based adjuvant therapy, yes vs. no 0.853 0.567-1.283 0.445

Patients with emergency surgery (n = 115)
Sex, female vs. male 1.075 0.458-2.522 0.867
Age, � 65 vs. < 65 year-old 0.988 0.423-2.310 0.978
Pretreatment CEA, < 5 vs. � 5 ng/ml 0.757 0.346-1.657 0.486
Pretreatment serum ALB, � 3.5 vs. < 3.5 g/dl 0.360 0.138-0.937 0.036
Pretreatment NLR, low (< 3.5) vs. high (� 3.5) 0.634 0.208-1.934 0.423
Pretreatment anemia, presence vs. absence 2.187 0.475-10.064 0.315
Postoperative morbidity, absence vs. presence 0.578 0.234-1.425 0.233
TNM stage, IIA vs. IIB 0.661 0.257-1.697 0.389
Histology type

Adenocarcinoma vs. mucinous and signet ring cell 0.432 0.138-1.350 0.149
Histology grade

G1 vs. G3 0.704 0.096-5.170 0.730
G2 vs. G3 1.104 0.284-4.288 0.886

Number of ELN, � 12 vs. < 12 nodes 0.795 0.289-2.190 0.658
5-FU based adjuvant therapy, yes vs. no 0.122 0.039-0.376 < 0.001 <

HR: hazard ratio; CI: confidence interval; CEA: carcinoembryonic antigen; ALB: albumin; NLR: neutrophil-lymphocyte ratio; TNM:
TNM classification of malignant tumors; G1: well differentiated; G2: moderately differentiated; G3: poorly differentiated; ELN:
examined lymph nodes; 5-FU: fluorouracil.



was observed between the adjuvant chemotherapy

and observation subgroups (Fig. 2). However, the

overall survival did not differ between the 2 sub-

groups in patients with low NLRs (Fig. 3).

Therefore, we analyzed the effect of adjuvant che-

motherapy on the 5-year overall survival of 4 sub-

groups of our patients, who were stratified by consid-

ering the aforementioned independent factors: group

A did not exhibit the independent risk factors and had

received adjuvant chemotherapy; group B exhibited at

least one independent risk factor and had received

adjuvant chemotherapy; group C exhibited at least

one independent risk factor and had not received

adjuvant chemotherapy; and group D did not exhibit

independent risk factors and had not received adju-

vant chemotherapy. The 5-year overall survival did

not differ between groups A and D (p = .654); never-
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Fig. 1. Independent factors were analyzed using the Kaplan-Meier method for overall survival in patients with stage II co-
lon cancer who received (A) and did not receive (B) adjuvant chemotherapy.

Fig. 2. Effect of adjuvant chemotherapy on the overall sur-
vival of patients with high NLRs (� 3.5).

Fig. 3. Effect of adjuvant chemotherapy on the overall sur-
vival of patients with low NLRs (< 3.5).



theless, the 5-year overall survival differed signifi-

cantly between groups B and C (p = .024; Fig. 4).

Discussion

The NLR is part of the routine workup before can-

cer surgery; it is easily available almost worldwide

and entails no additional expense. The results of this

study revealed a significant correlation between high

NLR and stage II colon cancer characteristics. A high

NLR (� 3.5) in the preoperative blood routine analysis

objectively predicted several clinical stage II colon

cancer situations, including advanced T stage cancer,

high CEA level, hypoalbuminemia, anemia, poor pa-

thology grade, emergency surgery requirement, and

high postoperative morbidity rate. Similar results were

reported in a systemic review, which indicated that a

high NLR was associated with advanced tumor stage

and aggressive tumor behavior, such as increased tu-

mor size, lymphovascular invasion, lymph node me-

tastasis, and high CEA level.20 Studies have reported

poor survival in patients with colon cancer and high

CEA level (� 5 ng/mL),21,22 poor nutrition index or

hypoalbuminemia,23-25 advanced T stage cancer,21,26,27

and anemia.28 Our study obtained similar results re-

lated to overall survival in multivariate analysis. Pre-

treatment hypoalbuminemia, high NLR (� 3.5), high

CEA level (� 5 ng/mL), and postoperative morbidity

were independent predictors of poor overall survival

in patients with stage II colon cancer. High postopera-

tive morbidity and mortality rates have been noted af-

ter emergency colon cancer resection. Emergency sur-

gery requirement for colon cancer is independently

associated with poor overall survival.29,30

The NLR is typically associated with emergency

surgery for cancer-related obstruction or perforation.

Patients develop leukocytosis and high NLRs in cases

of acute abdominal conditions or other gastrointesti-

nal conditions caused by colon cancer; these associa-

tions can be extremely significant when a high NLR

cutoff is used in evaluations. Although the NLR cutoff

is critical in clinical practice, its reported values have

been inconsistent, and this wide variation remains an

obstacle in clinical application. In studies on colorec-

tal cancer, an NLR cutoff of 3 to 5 has been commonly

reported.16-18,31 In our study population, when we used

NLR cutoffs of 3.5 and 5, the percentage of patients

who had undergone emergency surgery for colon can-

cer increased from 22.6% to 32.4% (data not shown).

In our results, the NLR cutoff of 3.5 might predict the

actual survival outcome of stage II colon cancer in

elective colon cancer surgery; however, the NLR cut-

off of 5 is probably more suitable for patients who re-

quire emergency surgery because leukocytosis with a

high percentage of neutrophils is common before em-

ergency surgery.

The NLR represents not only tumor behavior but

possibly also the host immune response. Human lym-

phocytes represent cell-mediated immunity and are

regulatory factors in a cancer environment. T-cell type

(including CD3+ and CD8+) and location or density

exhibit prognostic correlations in colorectal cancer.32-34

A high level of infiltration of T cells, comprising large

numbers of cytotoxic and helper T cells at the tumor

site, is associated with favorable survival in certain

cancers, including colon cancer.35 Cytotoxic T cells
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Fig. 4. Overall survival of the 4 subgroups compared using
the Kaplan-Meier method. Adjuvant chemotherapy
significantly affected the overall survival of patients
with adverse factors, such as high preoperative CEA
level, preoperative hypoalbuminemia, and high pre-
operative NLR (� 3.5). Nevertheless, a negative ef-
fect was observed in patients without the risk fac-
tors (p = .110).



produce cancer-specific antigens and IFN-�, which

may induce cancer cell cycle arrest, apoptosis, angio-

stasis, and tumor-associated macrophage activity. Ne-

utrophilia typically accompanies acute inflammation

or infection, and neutrophils can promote tumor growth

by increasing the production of inflammatory cyto-

kines, proteases, or growth factors.8 A high NLR indi-

cates neutrophilia and lymphocytopenia, which repre-

sent a reduction in cell-mediated immune activity and

an increase in the levels of tumor-promoting agents.

The tumor microenvironment might clarify the prog-

nostic effect of the circulating NLR in our retrospec-

tive observation.

In the present study, adjuvant chemotherapy was

an independent prognostic factor. Kishi et al.36 dem-

onstrated that the effect on survival of adverse fac-

tors, such as a high NLR, can be normalized after pa-

tients receive chemotherapy for their metastatic co-

lorectal cancer. The authors suggested that a high

NLR indicates chemotherapy and predicts response.

In addition, if a high NLR is normalized after the

first cycle of first-line chemotherapy for nonresect-

able metastatic colorectal cancer, a considerably im-

proved outcome is expected. To our knowledge, most

studies on the association between the NLR and che-

motherapy have focused on patients with advanced

colorectal cancer,36,37 and patients who have received

adjuvant chemotherapy have been excluded from most

of the other colon cancer studies.38-40 In a small co-

hort study, patients who had and had not received

adjuvant chemotherapy were enrolled, and the ef-

fects of the NLR and local inflammatory cells on sur-

vival were analyzed. The results of the study demon-

strated that the patients with poor clinicopathologi-

cal features and high NLRs (� 5) exhibited the poor-

est outcome, and adjuvant chemotherapy was con-

clusively recommended for these patients.41 In the

present study, the findings were similar. The patients

who had received adjuvant chemotherapy after emer-

gent colectomy for stage II colon cancer had a lower

mortality risk. The patients with risk factors who had

not received adjuvant chemotherapy exhibited lower

survival than the patients with independent adverse

factors who had received adjuvant chemotherapy. The

patients with independent risk factors who had not

received adjuvant chemotherapy exhibited poorest

outcomes. Therefore, relatively high preoperative NLR

(� 3.5), preoperative hypoalbuminemia (< 3.5 g/dL),

and postoperative morbidity might facilitate the iden-

tification of patients who should receive adjuvant che-

motherapy.

In our approach, high CEA level was a strong prog-

nostic factor for poor overall survival, even in patients

who had received adjuvant chemotherapy. High pre-

operative CEA level can predict patient prognosis in

colon cancer.21 The results of the present study sug-

gest that patients with stage II colon cancer and inde-

pendent risk factors � such as high NLR, high CEA

level, postoperative morbidity, and hypoalbuminemia

� may benefit from adjuvant chemotherapy; however,

studies supporting this opinion are scant. A prospec-

tive clinical trial is thus warranted for examining the

effects of adjuvant chemotherapy on the survival of

patients with stage II colon cancer with the aforemen-

tioned independent risk factors.

Conclusion

In this study, we identified postoperative mor-

bidity and preoperative objective serum data, in-

cluding a high NLR (� 3.5), hypoalbuminemia, or

high CEA level, as independent prognostic factors

for the overall survival of patients with stage II co-

lon cancer; we also revealed their prognostic role in

the survival of patients, which possibly could be

normalized after adjuvant chemotherapy. Prospec-

tive clinical trials are warranted to verify our small-

scale observation.
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原    著

術前檢驗資料，包括中性粒細胞-淋巴細胞比值、
血清癌胚抗原和血清白蛋白預測 II. 期結腸癌

患者術後整體生存率

何寬助 1  黃政義 1  陳志榕 1  郭益宏 1,3  游正府 2  靳志堅 1,3  黃文詩 1,3

1長庚醫院嘉義分院  外科部  大腸直腸外科

2長庚醫院  外科部  大腸直腸外科

3長庚大學  臨床醫學研究所

背景  全身炎症和免疫反應與第二期結腸癌的常見的風險因子可能存在相關性，對癌症
治療至關重要。術前嗜中性粒細胞-淋巴細胞比值 (NLR)、低血漿白蛋白和癌胚抗原增
高對第二期結腸癌預後可能可以提供客觀的評估。

方法  在這個觀察性研究中，我們分析了 1180位第二期結腸癌患者,他們在 1995年 1月到
2005年 12月間於單一醫學中心進行結腸癌手術。所有患者持續追蹤直到 2009年 12月。

結果  高術前嗜中性粒細胞-淋巴細胞比值的患者 (≥ 3.5) 有在結腸癌 TNM 分期中較容
易有更深的侵犯深度 (T4)、術前貧血、低血漿白蛋白 (3.5 g/dl) 和 超出標準值的癌胚
抗原 (≥ 5 ng/ml)。與其他術前嗜中性粒細胞-淋巴細胞比值 < 3.5的患者相比，這一類病
患也有較高的可能性面臨術後發病率較高的急診手術。多因素分析顯示，高術前嗜中性

粒細胞-淋巴細胞比值，高於標準的癌胚抗原，以及存在低血漿白蛋白是所有本研究納
入患者和其中接受選擇性結腸癌手術的患者 5 年存活率的獨立風險因素。我們根據獨立
風險因素存在與否 (如高術前嗜中性粒細胞-淋巴細胞比值、超標的癌胚抗原水準和存在
低血漿白蛋白) 來進一步分層研究的患者。當患者有任一獨立的不利因素時, 接受輔助
化療的人的總體生存率明顯高於未進行輔助治療的人 (p = 0.024)。當患者沒有這些因素
時，接受與未接受輔助化療的組別之間沒有顯著差異 (p = 0.654)。

結論  高於 3.5 的術前嗜中性粒細胞-淋巴細胞比值、癌胚抗原水準和存在低血漿白蛋白
是成本效益高的客觀資料，可用於預測第二期結腸癌患者的整體生存。這些因素的不良

影響在施行輔助化療後可產生顯著的改善。

關鍵詞  第二期結腸癌、嗜中性粒細胞-淋巴細胞比值、癌胚抗原、低血漿白蛋白、總
體生存。


