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Abstract
Purpose Inflammation-based markers predict long-term outcomes of various malignancies. We investigated the relationship 
between these markers and the long-term survival in obstructive colorectal cancer (OCRC) patients with self-expandable 
metallic colonic stents (SEMSs) who subsequently received curative surgery.
Methods We retrospectively analyzed 72 consecutive pathological stage II and III OCRC patients between 2013 and 2019. 
The prognostic significance of the prognostic nutritional index (PNI), neutrophil–lymphocyte ratio (NLR), lymphocyte–
monocyte ratio (LMR), and platelet–lymphocyte ratio (PLR) was evaluated.
Results The overall survival (OS), cancer-specific survival, and disease-free survival (DFS) were significantly shorter in 
the PNI < 35 group than in the PNI ≥ 35 group (p = 0.006, p < 0.001, and p = 0.003, respectively), and multivariate analyses 
revealed the PNI to be the only inflammation-based marker independently associated with the survival. A PNI < 35 was 
significantly associated with an elevated CA 19–9 level (p = 0.04) and longer postoperative hospital stay (p = 0.03). Adju-
vant chemotherapy was also significantly associated with the OS (p = 0.040) and DFS (p = 0.011) in multivariate analyses.
Conclusion The results showed that the PNI was a potent prognostic indicator. For OCRC patients, both systemic inflam-
mation and the nutrition status seem to be important for predicting the prognosis, and administering adjuvant chemotherapy 
was very important.
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Introduction

Cancer is a leading cause of death worldwide, accounting for 
an estimated 9.6 million deaths in 2018, and colon cancer 
was the second-most common cause of cancer-related deaths 
according to the World Health Organization statistics [1]. 

Although recent advances in chemotherapy regimens that 
include cytotoxic drugs and biologic agents have prolonged 
the survival of patients with advanced colorectal cancer 
(CRC) [2], the results remain unsatisfactory, and further 
studies are required to understand the disease and improve 
the outcome.

Accumulating evidence suggests that progression of can-
cer is dependent not solely on the tumor features but also on 
the systemic inflammatory response and nutritious status of 
the host. Inflammation is considered one of the hallmarks of 
cancer [3], and malnutrition manifested as hypoalbuminemia 
is associated with poor long-term outcomes [4]. Inflamma-
tion-based markers are easily calculated from the routinely 
measured laboratory results and are considered to reflect the 
systemic inflammatory response and nutritious status of the 
host. Furthermore, these markers have been shown to be sig-
nificantly associated with the short- and long-term outcomes 
of various malignancies [5].
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Intestinal obstruction is a common presenting symptom 
of CRC with an incidence as high as 30% [6]. Obstructive 
CRC (OCRC) accounts for 85% of colonic emergencies 
[7], often requiring surgical intervention accompanied by 
a high morbidity and stoma rate. Intestinal decompression 
using a self-expandable metallic colonic stent (SEMS) as “a 
bridge to surgery” is now considered an attractive alterna-
tive. Decompression allows for bowel preparation, medical 
stabilization with correction of dehydration and electro-
lyte abnormalities, and optimization of comorbid illnesses, 
which theoretically improves patients’ inflammatory and 
nutritious statuses, resulting in a reduced morbidity and 
stoma rate compared to emergency surgery [8, 9].

Inflammation-based markers have been shown to be inde-
pendent prognostic factors in various groups of CRC patients 
[10–16]. However, the prognostic value of these markers in 
OCRC patients is unknown. In the present study, we inves-
tigated the prognostic value of several inflammation-based 
markers, namely the prognostic nutritional index (PNI), 
neutrophil–lymphocyte ratio (NLR), lymphocyte–mono-
cyte ratio (LMR), and platelet–lymphocyte ratio (PLR), in 
OCRC patients who had an SEMS inserted and subsequently 
received curative surgery.

Methods

We retrospectively analyzed 72 consecutive pathological 
stage II and III OCRC patients who had an SEMS inserted 
as “a bridge to surgery” at Sendai City Medical Center 
between 2013 and 2019. Eligible patients had total or sub-
total malignant colonic obstruction characterized by the fol-
lowing symptoms and findings: (1) obstructive symptoms, 
such as abdominal pain, fullness, vomiting, and constipation; 
(2) contrast-enhanced computed tomography (CT) findings 
of colorectal tumor with dilation of proximal bowel; and 
(3) severe stricture or obstruction demonstrated by contrast 
enema and colonoscopy. Patients were excluded if there 
were signs of peritonitis, perforation, or other serious com-
plications demanding urgent surgery. Patients with benign 
disease, distant metastasis, positive surgical margin, and 
invasion from a non-colonic malignancy were excluded from 
the study. There were no patients with chronic inflammation. 
None of the patients had received neoadjuvant chemoradia-
tion therapy.

Insertion of the SEMS was performed by endoscopists. 
A guidewire was introduced across the neoplastic steno-
sis under endoscopic and fluoroscopic guidance. A Niti-S 
colonic stent (TaeWoong Medical, Gimpo-si, Korea) was 
deployed over the wire and through the scope without bal-
loon dilatation. The colon proximal to the stenosis was eval-
uated by water-soluble contrast enema, and a colonoscopic 
examination was performed after the surgery.

All patients subsequently underwent curative surgi-
cal resection. Postoperative complications were classified 
according to the Clavien–Dindo classification [17]. Path-
ological tumor staging was done according to the AJCC 
cancer staging manual (7th edition) [18]. Colonic lesions 
proximal to the splenic flexture were defined as right-sided 
tumors.

The primary endpoint of the study was the long-term 
outcome, which was defined as the overall survival (OS), 
cancer-specific survival (CSS), and disease-free survival 
(DFS). The OS was measured from the date of the surgery to 
the date of death from any cause, and the CSS was measured 
until death from recurrent cancer. The DFS was measured 
from the date of surgery to the date of disease recurrence.

Laboratory tests were performed within 4 days before the 
surgery, and the PNI was calculated using the following for-
mula: 10 × serum albumin value (g/dl) + 0.005 × total lym-
phocyte count in the peripheral blood [10]. The NLR, LMR, 
and PLR were calculated by directly dividing the neutrophil 
count by the lymphocyte count, the lymphocyte count by the 
monocyte count, and the platelet count by the lymphocyte 
count, respectively [19].

Continuous variables were presented as the mean ± stand-
ard deviation (SD) and assessed using Student’s t test. Asso-
ciations between the PNI status and clinicopathological 
parameters were evaluated in a cross-table using Fisher’s 
exact test. The cut-off values for inflammation-based mark-
ers were determined using a receiver operating character-
istic (ROC) curve analysis with the OS as an end-point. 
The cut-off value was defined using the most prominent 
point on the ROC curve (Youden index = maximum [sen-
sitivity − (1 − specificity)]), and the area under the ROC 
(AUROC) curve was also calculated.

Survival curves were generated according to the 
Kaplan–Meier method and were analyzed by the log-rank 
test. A multivariate analysis was performed using the Cox 
proportional hazards backward regression model. Factors 
shown to have a p value of < 0.1 in the univariate analysis 
were included in the multivariate analysis. The T stage, N 
stage, venous invasion, and lymphatic invasion were incor-
porated into the analysis as potential confounding factors.

EZR (Saitama Medical Center, Jichi Medical University, 
Saitama, Japan), a graphical user interface for R (The R 
Foundation for Statical Computing, Vienna, Austria), was 
used for the statistical analyses, and differences with p val-
ues < 0.05 were considered significant [20].

Results

The characteristics of the 72 patients are summarized in 
Table 1. There were 41 men and 31 women. The mean age 
of the patients was 71.0 years (range 37–90), and the median 
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follow-up time was 24 months (range 1–80). The mean inter-
val between SEMS insertion and the surgery was 17.6 days 
(range 5–46), and the mean postoperative hospital stay was 
19.2 days (range 8–77).

Regarding SEMS insertion, the rates of technical success 
(defined as correct placement) and clinical success (defined 
as resolution of occlusive symptoms) were 100% and 98.6%, 
respectively. Drainage-related complications were observed 
in two cases. One patient complained of mild abdominal 
pain after SEMS insertion, and another with inadequate 
drainage required insertion of a transanal decompression 
tube for additional drainage.

Patients were administered parenteral nutrition to 
meet the nutritious requirements when needed. Forty-
eight patients (66.7%) were able to resume a normal diet 
after drainage. Non-steroidal anti-inflammatory drugs 
(NSAIDs)—including aspirin and steroids—were not used 
before the surgery. Information on other medications with 
anti-inflammatory properties, such as statins and histamine 

type 2 receptor antagonists (H2RA), during the periopera-
tive period was not available.

Sixty-four patients (88.9%) underwent curative resec-
tion with primary anastomosis. Stoma was created in eight 
patients, including three diverting stomas. Laparoscopic 
surgery was performed in 26 cases, and conversion to open 
procedure was required in 4 cases because of severe adhe-
sion in 3 and a tumor with direct invasion to the bladder 
in 1. There were five major postoperative complications of 
Clavien–Dindo grade ≥ 3, including one in-hospital death 
secondary to anastomotic leakage. Adjuvant chemotherapy 
was administered for 35 cases (49%). The reasons for not 
administering the chemotherapy were an advanced age in 
16 (46%) followed by patients’ preference in 7 (20%).

The median PNI was 39.4 (range 24.3–51.3). An ROC 
curve analysis revealed the optimal cut-off value for PNI 
to be 35, which provided a sensitivity of 83%, a specific-
ity of 56%, and an AUROC of 0.60. The optimal cut-off 

Table 1  Characteristics of the 
72 colorectal cancer cases

a Clavien-Dindo classification

Value Value

Age (years) [min–max] 71.0 ± 11.4 
[37–90]

Interval between stenting and opera-
tion (day) [min–max]

17.6 ± 8.8 [5–45]

Gender Stenting-related complications 2
 Male 41
 Female 31 Resume normal diet after drainage 48

Tumor site Type of surgery
 Left 52 Resection with primary anastomosis 64
 Right 20 Resection with diverting stoma 3

Hartmann’s procedure 5
Depth of invasion (T stage)
 T3 54 Laparoscopic resection (conversion) 26 (4)
 T4 18

Harvested lymph node
Lymph node metastasis (N stage)   < 12 5
 – 36   ≥ 12 67
  + 36

Postoperative  complicationsa

Lymphatic invasion  Grade I 12
 – 11  Grade II 10
  + 61  Grade III 3

 Grade IV 1
Venous invasion  Grade V 1
 − 24
  + 48 Postoperative hospital stay (days) 19.2 ± 11.6

[min–max] [8–77]
Histological differentiation
 Tub 70 Adjuvant chemotherapy
 Por 2  – 37

  + 35
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values for the NLR, LMR, and PLR were 2.6, 5.6, and 20, 
respectively (Online Resource 1).

Kaplan–Meier survival curves showed that the OS, 
CSS, and DFS were significantly shorter in the PNI < 35 
group than in the PNI ≥ 35 group (p = 0.006, p < 0.001, and 
p = 0.003, respectively; Fig. 1), and the PNI was the only 
inflammation-based marker associated with the survival in 
this study. Not receiving adjuvant chemotherapy was signifi-
cantly associated with a poor OS and DFS (p = 0.011 and 
p = 0.028, respectively; Fig. 2).

The relationship between the PNI status and clinico-
pathological parameters of the 72 patients is shown in 
Table 2. A PNI < 35 was significantly associated with ele-
vated CA 19–9 levels (p = 0.04) and a longer postoperative 

hospital stay (25.0 days vs. 17.6 days, p = 0.03). Other 
clinicopathological factors, postoperative complications, 
and the interval between the SEMS insertion and the sur-
gery were comparable between the groups.

Regarding the OS, univariate analyses revealed the 
PNI (p = 0.013) and adjuvant chemotherapy (p = 0.036) 
to be significant prognostic factors. An age over 70 years 
was marginally significant (p = 0.056). In a multivariate 
analysis with these three factors and potential confound-
ing factors of T stage, N stage, venous invasion, and lym-
phatic invasion, a PNI < 35 (hazard ratio [HR] = 5.72, 
95% confidence interval [CI] 1.30–25.15, p = 0.021) and 
not receiving adjuvant chemotherapy (HR = 8.97, 95% CI 

Fig. 1  Survival curves of 72 pathological stage II and III obstruc-
tive colorectal cancer patients who underwent endoscopic stenting 
as a bridge to surgery according to the preoperative PNI value. The 

overall survival (a), cancer-specific survival (b), and disease-free sur-
vival (c) were significantly shorter in the PNI < 35 group than in the 
PNI ≥ 35 group
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1.11–72.61, p = 0.040) were identified as independent poor 
prognostic factors (Table 3).

Regarding the CSS, a PNI < 35 was the only prognostic 
factor in a univariate analysis and remained so even after 
adjusting for potential confounding factors in a multivari-
ate analysis (HR = 11.06, 95% CI 2.02–60.74, p = 0.006; 
Table 4).

Regarding the DFS, a PNI < 35, not receiving adjuvant 
chemotherapy, and CA 19–9 ≥ 37 were identified as signifi-
cant prognostic factors in a univariate analysis. A multivari-
ate analysis with the potential confounding factors showed 
that a PNI < 35 (HR = 2.98, 95% CI 1.14–7.75, p = 0.026), 
not receiving adjuvant chemotherapy (HR = 3.97, 95% CI 
1.38–11.40, p = 0.011), and CA 19–9 ≥ 37 (HR = 5.60, 95% 
CI 1.63–19.26, p = 0.006) were significant poor prognostic 
factors (Table 5).

Discussion

The TNM staging system is a validated staging system that 
is used routinely in patient assessments as well as in treat-
ment decision-making. However, it is also recognized that 
the clinical course of patients varies considerably, even when 
categorized in the same stage, underscoring the need for 
another means of stratifying patients. Molecular parameters, 
such as the microsatellite instability status and BRAF/RAS 
status, have been shown to serve as both prognostic indica-
tors and surrogate markers of drug efficacy [2, 21]. Although 
these parameters have received considerable attention and 
are included in the treatment decision tree for advanced 

disease [22], the tests are expensive and not always per-
formed for every patient. Inflammation-based markers are 
calculated from standard laboratory results and have been 
shown to have prognostic value in various malignancies [5]. 
They are simple and easy to measure without extra cost, 
which facilitates their incorporation into daily practice.

Emergency surgery is usually indicated for patients with 
OCRC, which is associated with increased morbidity and 
mortality. It often results in multiple-stage surgery with 
the creation of temporary or permanent stoma. The created 
stoma has been reported to be permanent in up to 40% of 
cases and significantly diminishes the patient’s quality of life 
(QOL) [23]. Furthermore, emergency surgery might result in 
oncologically suboptimal resection [24]. Endoscopic decom-
pression can convert emergency surgery into elective single-
stage surgery. Because of concerns about short-term compli-
cations and the long-term survival, SEMSs were originally 
used with palliative intent [25], but recently, they have been 
used as a bridge to curative surgery. Recent meta-analyses 
showed that the long-term outcomes of SEMS implantation 
were comparable to those with emergency surgery when 
used as a bridge to surgery [7, 26] and as palliative therapy 
[27]. Moreover, the incidence of local and distant recurrence 
was not significantly different [7, 26]. Compared to patients 
who underwent drainage with a transanal decompression 
tube, no statistically significant differences were observed 
concerning recurrence patterns or the long-term survival 
[28].

In the present study, we investigated the relationship 
between inflammation-based markers and long-term out-
comes in OCRC patients who had an SEMS inserted and 

Fig. 2  Survival curves of 72 pathological stage II and III colorectal cancer patients who underwent endoscopic stenting as a bridge to surgery. 
Adjuvant chemotherapy significantly improved the overall survival (a) and disease-free survival (b)
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subsequently received curative surgery. Our results showed 
that the preoperative PNI was an independent prognostic fac-
tor for the OS, CSS, and DFS. The PNI, originally proposed 
by Onodera et al. [29], is determined by the serum albumin 
level and peripheral lymphocyte count and is considered to 
reflect the immuno-nutritious status of the patient. Albu-
min reflects the nutritional status and is also a non-specific 
marker of inflammation, chronic disease, and the fluid status 
[30]. Hypoalbuminemia was shown to be associated with the 
survival [4]. Lymphocytes have an antitumor effect, and a 
low lymphocyte count is reportedly associated with a preex-
isting immuno-suppressed condition as well as a poor long-
term survival [31]. The PNI was shown to correlate with 
the OS of various malignancies, such as esophagus cancer 
[32], gastric cancer [33], and pancreatic cancer [34]. Fur-
thermore, the PNI was reported to be an independent prog-
nostic factor in various groups of CRC patients, including 
those who underwent curative surgery [10–14], those who 
received liver resection for curative intent [15], and those 
with distant metastases [16]. To our knowledge, this was the 
first study to assess the PNI in OCRC patients with an SEMS 
as a bridge to curative surgery, and a multivariate analysis 
revealed the PNI to be a prognostic factor independent of 
the TNM stage. If the risk identified by the TNM stage is 
attributed to the tumor characteristics, the risk identified by 
the PNI might be attributed to the systemic environment of 
the host. Therefore, calculating the PNI might be equally 
as important as assessing TNM stage in the evaluation and 
management of patients.

The PNI is a continuous value with no standard cut-off 
value. Previous studies have used various cut-off values 
ranging from 35 to 49.6 and different statistical techniques 
to determine the values [10–16]. In the present study, an 
ROC curve analysis identified 35 as an optimal cut-off value. 
Nozoe et al. showed that the OCRC was associated with a 
low PNI among surgically treated CRC patients [11], which 
partly explained the low median PNI score as well as the 
low cut-off value used in the present study. A low PNI score 
might suggest that OCRC patients tend to have more sys-
temic inflammation and malnutrition than non-obstructive 
CRC patients.

Although optimizing the preoperative immuno-nutritious 
status to improve the long-term outcomes seems an intrigu-
ing concept, studies on this topic have been scarce due to 
the difficulty in evaluating patients and developing appro-
priate intervention strategies. The effects of preoperative 
nutritional intervention on the long-term outcomes have 
largely been unknown. Buijs et al. [35] showed that periop-
erative arginine supplementation significantly improved the 
long-term survival of malnourished head and neck cancer 
patients. Aspirin, other NSAIDs, statins, and H2RA are 
agents with anti-inflammatory properties [36]. NSAIDs have 
been shown to reduce systemic inflammation and the CRP 

Table 2  Association between the PNI and clinicopathological param-
eters in 72 colorectal cancer cases

CD Clavien-Dindo

Value PNI p value

 < 35  ≥ 35

Age (years)
  < 70 6 28 0.57
  ≥ 70 9 29

Gender
 Male 10 31 0.56
 Female 5 26

CEA
  < 5 5 31 0.25
  ≥ 5 9 26

CA 19–9
  < 37 10 53 0.04
  ≥ 37 4 4

Tumor site
 Left 11 41 1.00
 Right 4 16

Depth of invasion (T stage)
 T3 11 43 1.00
 T4 4 14

Lymphnode metastasis (N stage)
 − 10 26 0.25
  + 5 31

Lymphatic invasion
 – 2 9 1.00
  + 13 48

Venous invasion
 – 5 19 1.00
  + 10 38

Histological differentiation
 Tub 15 55 1.00
 Por 0 2

Harvested lymph node
  < 12 2 3 0.28
  ≥ 12 13 54

Adjuvant chemotherapy
 – 9 28 0.57
  + 6 29

CD Grade ≥ III complications
 – 13 54 0.28
  + 2 3

Interval between stenting and operation (days)
17.3 ± 8.99 17.6 ± 8.8 0.91

Postoperative hospital stay (days)
24.9 ± 14.8 17.7 ± 10.2 0.03
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level, and daily aspirin was shown to reduce the incidence 
as well as mortality and recurrence rates of CRC [37–39]. A 
meta-analysis revealed that statin use both before and after 
a CRC diagnosis was associated with a reduced all-cause 
mortality and cancer-specific mortality [40]. The adjuvant 
use of H2RA, especially cimetidine, resulted in a statisti-
cally significant improvement in the OS of CRC patients 
[41]. A study in cancer-associated cachexia showed that the 
combination of a progestational agent, eicosapentaenoic 
acid, L-carnitine, and thalidomide significantly improved 
the Glasgow prognostic score (GPS) [42]. These agents may 
be potential candidates for improving the immuno-nutritious 
status. We previously showed that the preoperative change in 

the modified Glasgow prognostic score (mGPS) after SEMS 
insertion was significantly associated with the OS and CSS 
[43]. Lee et al. [44] measured the PNI before and after pre-
operative chemoradiation therapy for advanced rectal cancer, 
and the difference in the PNI was found to be an independent 
prognostic factor for the DFS and CSS. These results sug-
gest that preoperative nutritional and medical interventions 
to improve the immuno-nutritious status might result in an 
improved long-term survival and that inflammation-based 
markers might serve as suitable indicators of the status.

In previous studies with cohorts of more than 500 CRC 
patients, the PNI was associated with the age, TMN stage 
(especially, the T stage), tumor size, location, histologic 

Table 3  Results of univariate 
and multivariate analyses 
of the overall survival in 72 
obstructive colorectal cancer 
patients

Variable Univariate analysis Multivariate analysis

HR 95% CI p.value HR 95% CI p.value

Gender (male) 1.77 0.44–7.10 0.421
Age (≥ 70 years old) 7.61 0.95–60.85 0.056
CEA (≥ 5) 0.66 0.18–2.46 0.531
CA 19–9 (≥ 37) 2.06 0.38–11.19 0.402
Tumor site (right) 1.64 0.46–5.92 0.447
Depth of invasion (T4) 0.87 0.18–4.20 0.866
Lymphnode metastasis (N +) 0.46 0.11–1.84 0.272
Lymphatic invasion (LY +) 1.00 0.12–8.04 0.999
Venous invasion (V +) 2.07 0.43–10.01 0.364
Harvested lymph node (< 12) 3.08 0.64–14.87 0.162
Adjuvant chemotherapy (no) 9.24 1.15–74.09 0.036 8.97 1.11–72.61 0.040
PNI (< 35) 5.83 1.43–23.73 0.014 5.72 1.30–25.15 0.021
NLR (< 2.6) 1.90 0.51–7.10 0.339
LMR (< 5.6) 1.11 0.14–8.92 0.919
PLR (< 20) 3.58 0.89–14.34 0.072

Table 4  Results of univariate 
and multivariate analyses of the 
cancer-specific survival in 72 
obstructive colorectal cancer 
patients

Variable Univariate analysis Multivariate analysis

HR 95% CI p value HR 95% CI p value

Gender (male) 4.81 0.56–41.27 0.153
Age (≥ 70 years old) 4.73 0.55–40.49 0.157
CEA (≥ 5) 0.72 0.15–3.61 0.695
CA 19–9 (≥ 37) 2.66 0.31–22.85 0.374
Tumor site (right) 1.37 0.25–7.47 0.718
Depth of invasion (T4) 0.61 0.07–5.24 0.654
Lymphnode metastasis (N +) 0.43 0.08–2.34 0.326
Lymphatic invasion (LY +) 0.57 0.07–4.94 0.613
Venous invasion (V +) 1.28 0.23–6.99 0.778
Harvested lymph node (< 12) 2.05 0.24–17.66 0.512
Adjuvant chemotherapy (no) 6.15 0.72–52.85 0.098
PNI (< 35) 11.06 2.02–60.74 0.006 11.06 2.02–60.74 0.006
NLR (< 2.6) 0.80 0.15–4.37 0.795
LMR (< 5.6) N/A N/A–N/A 0.999
PLR (< 20) 1.79 0.36–8.87 0.477
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grade, CEA, CA 19–9, postoperative complications, and 
postoperative hospital stay [10–14]. In the present study, the 
PNI was significantly associated with the CA 19–9 level and 
postoperative hospital stay but not with other clinicopatho-
logical parameters. This might be due to the small number 
of cases and the different background characteristics among 
patients in this study.

The NLR, LMR, and PLR are other inflammation-based 
markers and were associated with the long-term outcomes of 
CRC patients in previous studies, but the results were some-
what inconsistent [12, 19]. In the present study, only the 
PNI showed prognostic value. The NLR, LMR, and PLR are 
all calculated using components in peripheral white blood 
cells and are considered to reflect the systemic inflammation 
status, whereas the PNI concomitantly reflects the nutritious 
status by incorporating the albumin value. To estimate the 
prognosis of OCRC patients, both the systemic inflammation 
and nutrition status seem important. Further studies will be 
required to elucidate the underlying mechanisms.

Receiving adjuvant chemotherapy was significantly 
associated with the OS and DFS in this study. Obstruction 
was considered as one of the poor prognostic features [22] 
for which adjuvant chemotherapy was indicated. However, 
adjuvant chemotherapy was administered to only half of the 
patients in this study, mainly because of advanced age and 
the patients’ preference. Adjuvant chemotherapy was not 
strongly recommended for stage II CRC by the Japanese 
guideline until 2019 [45], which might also have affected 
the decision. In fact, adjuvant chemotherapy was adminis-
tered significantly less frequently for stage II patients in the 
present study than for stage III patients X (12 of 36 and 23 
of 36 for stage II and III patients, respectively; p = 0.02). 
The results of the present study indicated that administering 

adjuvant chemotherapy was important for improving the 
long-term outcomes of OCRC patients.

Utilizing PNI and other inflammation-based markers as 
a guide for adjuvant chemotherapy seemed an appealing 
strategy, but previous studies have shown conflicting results. 
Peng et al. [46] demonstrated that a low PNI was indepen-
dently associated with a poor prognosis in stage III colon 
cancer patients, and only patients with a low PNI showed 
an improved OS and DFS when treated with 6–8 cycles of 
XELOX adjuvant chemotherapy compared to those who 
received < 6 cycles. In the high-PNI group, the duration of 
chemotherapy was not associated with the OS. In contrast, 
in an analysis of stage III CRC patients, adjuvant chemo-
therapy for mGPS 1 and 2 patients, who exhibited a poor 
survival, did not result in an improved survival; while, the 
therapy did improve the survival in mGPS 0 patients [47]. 
Ihara et al. [48] showed that the PNI and GPS calculated 
before oxaliplatin-containing adjuvant chemotherapy were 
associated with the DFS in Stage III CRC patients. The rela-
tive dose intensity of oxaliplatin was significantly correlated 
with the PNI, which might have resulted in a low therapeu-
tic effect in patients with a low PNI. These results suggest 
that inflammation-based markers might be most effectively 
used to identify patients with a high risk of recurrence stem-
ming from a poor immuno-nutritious status, and actively 
improving their status might result in an improved long-
term survival, partly through the administration of adjuvant 
chemotherapy as planned. Further studies are warranted 
to elucidate the relationship between the risk identified by 
inflammation-based markers and the efficacy of adjuvant 
chemotherapy.

This study was limited by the small sample size and 
retrospective, non-randomized design as well as its 

Table 5  Results of the 
univariate and multivariate 
analyses of the disease-free 
survival in 72 obstructive 
colorectal cancer patients

Variable Univariate analysis Multivariate analysis

HR 95% CI p value HR 95% CI p value

Gender (male) 1.43 0.59–3.45 0.433
Age (≥ 70 years old) 2.00 0.80–4.97 0.136
CEA (≥ 5) 1.16 0.49–2.75 0.743
CA 19–9 (≥ 37) 3.75 1.37–10.31 0.010 5.60 1.63–19.26 0.006
Tumor site (right) 0.81 0.29–2.21 0.676
Depth of invasion (T4) 2.12 0.87–5.14 0.098
Lymphnode metastasis (N +) 1.40 0.59–3.34 0.442
Lymphatic invasion (LY +) 0.84 0.25–2.87 0.786
Venous invasion (V +) 1.22 0.49–3.04 0.663
Harvested lymph node (< 12) 1.50 0.35–6.45 0.587
Adjuvant chemotherapy (no) 2.66 1.07–6.62 0.035 3.97 1.38–11.40 0.011
PNI (< 35) 3.63 1.47–8.96 0.005 2.98 1.14–7.75 0.026
NLR (< 2.6) 0.58 0.22–1.49 0.257
LMR (< 5.6) 1.33 0.31–5.70 0.704
PLR (< 20) 1.48 0.62–3.51 0.379
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single-institution setting. The median follow-up time was 
too short to draw definitive conclusions. The patients were 
OCRC cases who underwent endoscopic stenting as a bridge 
to surgery, representing a unique subset of CRC patients; so, 
the results must be interpreted with caution.

In summary, the result of the present study showed that 
the preoperative value of the inflammation-based marker, 
the PNI, was an independent prognostic factor of the OS, 
CSS, and DFS in OCRC patients who had an SEMS inserted 
and subsequently received curative surgery. Furthermore, 
adjuvant chemotherapy was significantly associated with the 
OS and DFS in a multivariate analysis. For OCRC patients, 
both systemic inflammation and the nutritious status seem 
to be important for predicting the prognosis, and administer-
ing adjuvant chemotherapy was also very important. Fur-
ther studies with a large sample size and longer observation 
period are warranted.
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