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Aim: The Gustave Roussy Immune Score (GRIm-Score) was originally designed to select
cancer patients for immunotherapy, and later was reported to be a novel prognostic
scoring system in lung cancer and esophageal cancer. This study was aimed to determine
the prognostic role and predictive performance of GRIm-Score in colorectal cancer (CRC)
CRC patients.

Methods: We conducted a single-institution study of 1,579 adult CRC patients receiving
surgical removal, and those patients were divided into low GRIm-Score group (scores 0,
1) and high GRIm-Score group (scores 2, 3). Propensity score matching (PSM) was
executed to balance the potential confounding factors between the two groups. Survival
and time-dependent receiver operating characteristic (Td-ROC) analyses were applied to
depict the prognostic role and predictive significance of GRIm-Score in CRC patients.

Results: There were 200 cases CRC patients in high GRIm-Score group and 1,379 cases in
low GRIm-Score group. CRC patients with high GRIm-Score correspond with higher level of
CEA, CA125, and inflammatory indexes, such as NLR, PLR, SII, PNI, and ALRI. Correlation
analysis exhibited that GRIm-Score correlated well with the established inflammatory indexes.
Survival analysis revealed that CRC patients in high GRIm-Score group showed worse overall
survival (OS, P <0.0001) and disease-free survival (DFS, P <0.0001) compared with those in
low GRIm-Score group. Results from multivariate Cox regression implicated that high GRIm-
Scorewas not only a potent prognostic index for unfavorable OS (HR = 1.622, 95%CI: 1.118–
2.355, P = 0.0109), but also a potent risk factor for worse DFS (HR = 1.743, 95%CI: 1.188–
2.558, P = 0.0045). Td-ROC analysis demonstrated that GRIm-Score exhibited the superior
discriminatory power in the prediction of OS and DFS when compared to SII, PNI, and ALRI.
Such strong associations between high levels of preoperative GRIm-Score and unfavorable
survival outcomes remained robust after PSM analysis.
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Conclusion: GRIm-Score, a novel inflammatory and nutritional risk scoring system, is a
potent prognostic index in CRC patients receiving surgical removal. GRIm-Score can be
used as an effective and simplified risk stratification tool for postoperative survival
prediction of CRC patients.
Keywords: colorectal cancer, Gustave Roussy Immune Score, survival analysis, predictive value, propensity
score matching
INTRODUCTION

Colorectal cancer (CRC) is still one of the most common
malignant neoplasms of the digestive tract (1). CRC is second
in terms of mortality (9.2%), and it is estimated that the total
number of deaths from colon cancer and rectal cancer will
increase by 71.5 and 60%, by the year 2035, respectively (2).
Surgical resection is still viewed as the most preferred option for
the treatment of CRC. In spite of great advances in surgical
techniques and medical care strategies, the long-term prognosis
of CRC individuals still remains an area of improvement (3).
Gaining deep insights into the prognostic biomarkers will be very
useful for oncologists and surgeons to precisely identify the
potential patients with higher probability of unfavorable
outcomes, and thus settle a personalized treatment plan.

CRC is a kind of heterogeneous disease occurred in the intestinal
epithelium, and is characterized by the dysregulated immune
response (4). Emerging evidences demonstrate that cancer-
associated inflammation is a main mechanism to promote the
progression and deterioration of CRC. Inflammatory response in
tumormicroenvironments also could exert great impacts on tumor
metastasis and immunity, representing a key direction with regard
to anti-tumor treatment (5). Systemic inflammatory indexes based
on leukocytes, such as lymphocyte to monocyte ratio (LMR),
platelet to lymphocyte ratio (PLR) (6), and neutrophil to
lymphocyte ratio (NLR) have been reported in several malignant
cancers as prognostic markers. Moreover, high systemic
inflammatory response assessed by other scoring systems, such as
systemic immune-inflammation index (SII) (7), prognostic
nutritional index (PNI) (7), and aspartate aminotransferase–
lymphocyte ratio index (ALRI) (8) have also been proven to be
associated with unfavorable survival in patients with CRC. These
findings attract attention to create a novel risk scoring system that
provides clinicians with objective information for the prognostic
prediction and risk stratification.

The Gustave Roussy Immune Score (GRIm-Score) was
originally proposed by Bigot and corworkers (9) in 2017 as an
objective risk score to optimize the selection of eligible
participants testing new immune-checkpoint therapies (ICTs)
in phase I clinical trials. GRIm-Score is based on serum lactate
dehydrogenase, NLR and serum albumin, and proven to be a
potent prognostic index associated with the overall survival (OS)
of cancer patients. The prognostic significance of preoperative
GRIm-Score also has been validated in early-stage non-small-cell
lung cancer (10–12), small cell lung cancer (13), and esophageal
squamous cell carcinoma (14). However, little is known whether
the high GRIm-Score is remarkably associated with less favorable
2

outcomes in patients with CRC. Hence, this retrospective study
was designed to depict the clinical significance and prognostic
value of GRIm-Score in individuals with CRC, and to determine
the predictive performance of GRIm-Score for survival rate.
Moreover, we also exploited the propensity score matching
(PSM) to reduce potential confounding factors in our analysis.
METHODS

Study Population
This retrospective clinical study was conducted on the single
medical center from the Wuhan Union hospital. All relevant
procedures were prospectively reviewed and approved by the
Clinical Research Ethics Committee of Wuhan Union hospital
(No. 2018-S377), and this investigation was conducted in line
with the Helsinki Declaration. The inclusion criteria were listed as
follows: (1) CRC patients experiencing surgical removal in our
institution; (2) The diagnosis of CRC was confirmed by
histopathology; and (3) CRC individuals were with complete
follow-up data. Whereas, the exclusion criteria were also listed as
follows: (1) CRC individuals with unknown clinical group stage; (2)
Those patients who received intestinal resection outside of our
institution; (3) Those patients who received systemic
chemoradiotherapy prior to surgical resection; and (4) CRC
patients were concomitant with acute infectious diseases during
this hospitalization. A total of 3,500CRCpatients fromourmedical
center were initially screened, and 1,579 cases of CRC patients
underwent surgical removal were finally included in this clinical
analysis based on the above criteria. Among them, 1,399 patients
received radical excision and 180 cases received palliative surgery.

Data Collection
The demographical indexes (age, sex, family history of cancer, body
mass index, and smoke), tumor features (tumor site, tumor size,
tumor differentiation, T stage, N stage, TNM stage, chemotherapy,
and radiotherapy), and laboratory markers were retrospectively
collected from our medical records. Blood sampling was collected
within three days before surgical removal. The following serum
indexes were collected for this analysis: carcinoembryonic antigen
(CEA), CA724, CA199, CA125, AST, ALT, albumin (ALB),
prealbumin (PAB), total protein (TP), direct bilirubin (DBIL),
total bilirubin (TBIL), GGT, alkaline phosphatase (ALP), serum
lactate dehydrogenase (LDH), total bile acid (TBA), uric acid (UA),
serum creatinine, and blood urea nitrogen (BUN). SerumALB, TP,
andPABwere converted intodichotomous basedon the lower limit
of normal, while other serums markers were changed into binary
November 2021 | Volume 11 | Article 737283
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variables based on the upper of normal. Moreover, we also assessed
several frequently-used inflammatory variables, such as neutrophil
to lymphocyte ratio (NLR), platelet to lymphocyte ratio (PLR),
systemic immune-inflammation index (SII), aspartate
aminotransferase to lymphocyte ratio (ALRI), and prognostic
nutritional index (PNI). These combined indexes were also
converted into dichotomous variables based on the median value.
Themost important index (GRIm-Score)was formulated by serum
LDH,NLR, and serumalbumin.We divided the 1,579 cases ofCRC
patients into high GRIm-Score group (scores 2, 3) and low GRIm-
Score group (scores 0, 1) (10). The detailed definition and grouping
criteria ofGRIm-Scorewas vividly shown inFigure 1.We obtained
the survival information through telephone or outpatient follow-
up. The last follow-up time was Dec. 31, 2019. We defined the
period from surgery to death or last follow-up time as OS, and the
interval from surgery to recurrence as disease-free survival (DFS).

PSM Analysis
Given that the classification of two groups (high GRIm-scroe
group vs. low GRIm-Score group) was really not randomized,
unbalanced variables might lead to selection bias. Therefore,
PSM analysis was applied to reduce the potential selection bias.
We initiated a 1:3 (high GRIm-Score group vs. low GRIm-Score
group) matched analysis by PSM with a nearest-neighbor
matching algorithm to adjust the baseline characteristic
differences between the two groups. The PSM analysis lead to a
balanced cohort including high GRIm-Score group (N = 198)
and low GRIm-Score group (N = 557). Significantly, all potential
confounders must not be affected by any component of GRIm-
Score in the PSM model (10), indicating that any peripheral
indexes obtained from biochemistry tests or blood routine would
Frontiers in Oncology | www.frontiersin.org 3
not be suitable for PSM balance. After PSM, baseline clinic-
pathologic features were well-balanced between high and low
GRIm-Score groups.

Statistical Analysis
As we converted most continuous variables into categorical
variables, so these data were presented with number and
percentage, and analyzed with Chi-square or Fisher exact test.
Spearman correlation analysis was conducted to rate the
potential relationship between GRIm-Score and several
combined inflammatory indexes (NLR, PLR, SII, PNI, and
ALRI) as well as tumor markers (CEA, CA-125). The areas
under the curve (AUC) for GRIm-Score, SII, PNI, and ALRI
were measured and compared with the time dependent receiver
operating characteristic (Td-ROC) curves. The median survival
time was assessed by the Kaplan–Meier method, and survival
distributions between two groups were compared with the log-
rank test. Univariate and multivariate Cox regression models
were exploited to depict the association between high levels of
GRIm-Score and risk of death or recurrence among CRC
patients. Statistical analyses were completed with MedCal
(version 19.1.3) and STATA (version 16.0); the significance
level of statistical analysis was set at 0.05.
RESULTS

Basic Clinical Information
Based on related inclusion/exclusion criteria, 1,579 cases of CRC
patients who received surgical removal were finally included in
this analysis. There were 941 (59.6%) male patients and 638
FIGURE 1 | The detailed definition and grouping items of GRIm-Score.
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(40.4%) female. The mean age of included CRC individuals was
58.11 years old with the range of 21 to 85. After operation, 842
individuals were treated with chemotherapy, and only 86 cases
received radiotherapy. According to GRIm-Score system, there
were 961 patients (60.86%) reached a score of 0, 418 patients
(26.47%) reached a score of 1,176 patients (11.15%) reached a
score of 2, and 24 patients (1.52%) reached a score of 3,
respectively. We initially divided GRIm score into four groups
(scores 0, 1, 2, and 3), and we analyzed the correlation of GRIm
score with clinical features (Table S1). We also performed the
Cox regression (Tables S2, S3) to explore the prognostic role of
four-category GRIm-Score (Figure S1). However, we found that
the survival outcomes of CRC patients with score 1 were not
significantly different from CRC patients with score 2 (Figure S2),
indicating that worse prognosis of CRC patients did not increase
gradually with GRIm score, especially in scores 1 and 2. So, we still
divided patients into a high GRIm score group (scores 2 and 3) and
low GRIm score (scores 0 and 1), which was commonly used in
another two clinical research studies (9, 14). In total, 200 individuals
(12.67%) with CRC were divided into the high GRIm-Score group,
1,379 individuals (87.33%) were divided into the low GRIm-Score
group. As listed in Table S4, CRC patients with high GRIm-Score
corresponds with higher level of CEA, CA125, and inflammatory
indexes, such as NLR, PLR, SII, PNI, and ALRI.

Correlation Analysis
As a novel inflammatory score, it is necessary to assess the
correlation of GRIm-Score with other well-established
inflammatory indexes, such as SII, PNI, ALRI, NLR, and PLR.
Therefore, Spearman correlation analysis was executed to rate the
relationship GRIm-Score showed strong association with the well-
established inflammatory indexes. As shown in Figure 2, GRIm-
Score correlated well with PLR (r = 0.60, P <0.0001), NLR (r = 0.45,
P <0.0001), SII (r = 0.57, P <0.0001), ALRI (r = 0.30, P <0.0001) and
PNI (r = 0.27, P <0.0001). Moreover, as the chi-square analysis
revealed that CRC patients with high GRIm-Score correspond with
higher level of CEA, CA125, so we also measured the association
between GRIm-Score and tumor markers. We also noticed the
positive correlation of GRIm-Score with CEA (r = 0.12, P <0.0001)
and CA125 (r = 0.27, P <0.0001).

Survival Outcomes
Kaplan–Meier survival analysis revealed that CRC patients in high
GRIm-Score group showed worse OS (P <0.0001) compared with
those in low GRIm-Score group (Figure 3A). Similarly, survival
analysis also indicated that CRC patients in high GRIm-Score
group experienced shorter DFS time (P <0.0001) compared with
those in low GRIm-Score group (Figure 3B). In addition, the
proportion of chemotherapy was significantly different between
low GRIm-Score group and high GRIm-Score group (P = 0.0047),
and we conducted the subgroup analysis based on the presence of
chemotherapy. Subgroup analysis exhibited that GRIm-Score was
a potent prognostic index, not only in CRC patients receiving
postoperative chemotherapy, but also in patients without
chemotherapy (Figure S3). We further employed univariate Cox
regression along with multivariate regression to determine the
independent risk variables of CRC patients. As displayed in
Frontiers in Oncology | www.frontiersin.org 4
Table 1, high GRIm-Score was not only a potent prognostic
index for unfavorable OS (HR = 1.622, 95%CI: 1.118–2.355, P =
0.0109), but also a potent risk factor for worse DFS (HR = 1.743,
95%CI: 1.188–2.558, P = 0.0045).

Predictive Performance of GRIm-Score
We utilized td-ROC analysis to assess the predictive capability of
GRIm-Score for survival rate of CRC patients. As shown in
Figure 4A, the overall performance of GRIm-Score for the
prediction of 1-year, 3-year, and 5-year OS rate was 0.606,
0.559, and 0.496, respectively. Then, we also compared the
predictive performance of GRIm-Score with other combined
indexes, such as SII, PNI, and ALRI. Encouragingly, GRIm-
Score held superior predictive accuracy for OS rate in CRC
patients to the above combined inflammatory indexes
(Figures 4B–D). Additionally, the overall performance of
GRIm-Score, as measured by AUC, for the prediction of 1-
year, 3-year, and 5-year DFS rate was 0.597, 0.536, and 0.527,
respectively (Figure 4E). GRIm-Score also held higher AUC for
the prediction of OS rate in CRC patients than any single
combined inflammatory indexes (Figures 4F–H).

Survival Outcomes After PSM
We noticed that there existed significant difference of family
history of cancer, BMI, tumor site, T stage, TNM stage, and
tumor site between high and low GRIm-Score groups.
Accordingly, we exploited 1:3 PSM analysis to balance those
confounding bias between high GRIm-Score group (N = 198)
and low GRIm-Score group (N = 557). Approximately 369
patients (48.87%) scored 0, 188 patients (24.90%) score 1
point, 174 patients (23.05%) scored 2 points, and 24 patients
(3.18%) score 3 points, respectively. As exhibited in Table S5, all
of the estimated indexes were adequately balanced between high
and low GRIm-Score groups after PSM.

In the PSM cohort, Kaplan–Meier survival analysis indicated
that CRC patients in high GRIm-Score group possessed more
unfavorable OS (P <0.0001) than CRC patients in low GRIm-
Score group (Figure 5A). Similarly, survival analysis in the PSM
cohort also demonstrated that CRC patients in high GRIm-Score
group experienced shorter DFS time (P = 0.0002) compared with
those in low GRIm-Score group (Figure 5B). Univariate Cox
regression along with multivariate regression was further applied
to identify the independent risk variables of CRC patients. As
displayed in Table 2, high GRIm-Score was not only a strong
prognostic index for unfavorable OS (HR = 1.811, 95%CI: 1.218–
2.691, P = 0.0033), but also a strong risk factor for worse DFS
(HR = 2.121, 95%CI: 1.417–3.174, P = 0.0003) after adjustment
for several potential covariates.

Predictive Performance of GRIm-Score
After PSM
Td-ROC analysis was also performed to evaluate the predictive
ability of GRIm-Score for OS rate among CRC patients from the
PSM cohort. As shown in Figure 6A, the overall predictive
performance of GRIm-Score for predicting 1-year, 3-year, and 5-
year OS rate was 0.562, 0.558, and 0.450, respectively. Then, we
also compared the predictive performance of GRIm-Score with
November 2021 | Volume 11 | Article 737283
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other commonly-used combined indexes, such as SII, PNI, and
ALRI, in the PSM cohort. Encouragingly, GRIm-Score held
superior predictive accuracy for DFS rate in CRC patients to
the above combined inflammatory indexes (Figures 6B–D).
Moreover, the overall performance of GRIm-Score, as assessed
by AUC, for predicting 1-year, 3-year, and 5-year DFS rate was
0.575, 0.554, and 0.571, respectively (Figure 6E). GRIm-Score
also held better performance for the prediction of DFS rate in
CRC patients than any single combined inflammatory indexes
(Figures 6F–H).
DISCUSSION

Inflammation is an acquainted hallmark of malignancies that
greatly contributes to the occurrence and progression of most
cancers. In CRC, there is an increasing evidence for the role that
Frontiers in Oncology | www.frontiersin.org 5
systemic inflammation plays in deterioration and progression of
cancer, and undesirable survival (5, 8). Recently, with rapid
technological advances in molecular biology and biochemistry,
several risk scoring systems based on inflammatory and
nutritional indexes have been developed for the prediction of
prognosis in CRC patients (7, 15). Among these risk scoring
systems, GRIm-Score is a novel predictive model which has
never been studied in CRC individuals. This present study was
the first literature to systematically report the prognostic
significance of the GRIm-Score, which covered combined
effects of LDH, ALB, and NLR, for precisely predicting both
OS and DFS of postoperative CRC patients. Based on 1,579 CRC
individuals, we could conclude that CRC patients in high GRIm-
Score group exhibited shorter OS and DFS time compared with
those in low GRIm-Score group. Such strong associations
between preoperative GRIm-Score and survival outcomes were
still remained when validated by PSM analysis.
FIGURE 2 | Correlation analysis of GRIm-Score with inflammatory scores and tumor markers. * stands for P<0.05, ** stands for P<0.01, ** *stands for P<0.001.
November 2021 | Volume 11 | Article 737283

https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Tian et al. Role of GRIm-Score in CRC
GRIm-Score is composed of both inflammatory and nutritional
conditions by effectively incorporating LDH, ALB, and NLR, all of
which have been widely explored to reflect systemic inflammation
and malnutrition of CRC patients (16–22). Feng et al. (18)
conducted a meta-analysis included 1,219 CRC patients and
found that high levels of serum LDH were significantly correlated
with undesirable OS and PFS. A recentmeta-analysis performed by
Li et al. (23) revealed that preoperative NLR was a very effective
biomarker for the prediction of outcomes (OS and recurrent-free
survival and DFS) in patients with CRC. A recent clinical trial
demonstrated that reduced serum ALB was an independent risk
index for unfavorableOS in patients withmetastatic CRC (24).Due
Frontiers in Oncology | www.frontiersin.org 6
to the strong correlation with clinical outcomes, the combined
index (GRIm-Score) was surely more powerful than any single
index (LDH,ALBorNLR).Moreover, as the three indexes are easily
accessible with low cost in the clinical practice, we proposed that
GRIm-Score should be utilized for survival prediction.

GRIm-Score is a relatively new scoring system put forward by
Bigot et al. (9), and validated only in the following three clinical
trials. Feng et al. (14) conducted a retrospective study including
372 ESCC patients receiving surgical resection. They found that
ESCC patients in high GRIm-Score group experienced more
inferior cancer-specific survival than those in low GRIm-Score
group. The GRIm-Score, instead of single NLR, LDH or ALB,
A B

FIGURE 3 | Survival analysis of CRC patients stratified based on GRIm-Score before propensity score matching. (A) Overall survival; (B) Disease-free survival.
TABLE 1 | Multivariate cox analysis of CRC patients in the whole cohort.

Clinical feature OS HR&95%CI P value DFS HR&95%CI P value

Smoke No Reference Reference
Yes 0.563 (0.358–0.885) 0.0127 0.613 (0.381–0.984) 0.0428

Chemotherapy No Reference
Yes 0.575 (0.416–0.795) 0.0008

CEA Normal Reference
High 1.652 (1.180–2.314) 0.0034

AST Normal Reference
High 2.154 (1.205–3.850) 0.0096

PAB Normal Reference Reference
High 1.651 (1.170–2.330) 0.0043 1.528 (1.094–2.135) 0.013

TNM stage I Reference
II 0.784 (0.257–2.397) 0.67
III 1.534 (0.504–4.672) 0.4514
IV 5.722 (1.908–17.162) 0.0019

T stage I Reference Reference
II 0.730 (0.243–2.195) 0.575 1.021 (0.303–3.438) 0.9731
III 2.478 (0.917–6.697) 0.0737 3.176 (1.112–9.068) 0.0309
IV 3.930 (1.427–10.822) 0.0081 3.478 (1.191–10.152) 0.0226

N stage 0 Reference Reference
1 1.871 (1.060–3.304) 0.0307 1.246 (0.749–2.071) 0.397
2 2.834 (1.626–4.941) 0.0002 1.866 (1.159–3.004) 0.0102

GRIm-Score Score 0–1 Reference Reference
Score 2–3 1.622 (1.118–2.355) 0.0109 1.743 (1.188–2.558) 0.0045
N
ovember 2021 | Volume 11 | Article
CEA, carcinoembryonic antigen; AST, aspartate aminotransferase; PAB, prealbumin; GRIm-Score, Gustave Roussy Immune Score; OS, overall survival; DFS, disease-free survival.
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A B C

D E

G H

F

FIGURE 4 | Time-dependent receiver operating curves of GRIm-Score, SII, PNI and ALRI for the prediction of postoperative survival rate in the whole cohort.
(A) GRIm-Score (Overall survival); (B) SII (Overall survival); (C) PNI (Overall survival); (D) ALRI (Overall survival); (E) GRIm-Score (Disease-free survival); (F) SII
(Disease-free survival); (G) PNI (Disease-free survival); (H) ALRI (Disease-free survival). SII, systemic immune-inflammation index; PNI, prognostic nutritional index;
ALRI, aspartate aminotransferase to lymphocyte ratio.
A B

FIGURE 5 | Kaplan–Meier curves for overall survival and disease-free survival between high GRIm-Score group and low GRIm-Score group in propensity-matched
cohorts. (A) Overall survival; (B) Disease-free survival.
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TABLE 2 | Multivariate cox analysis of CRC patients in propensity-matched cohort.

Clinical feature OS HR&95%CI P value DFS HR&95%CI P value

Smoke No Reference – –

Yes 0.502 (0.277–0.907) 0.0224 – –

T stage T1 Reference – –

T2 0.274 (0.078–0.961) 0.0432 – –

T3 0.802 (0.286–2.254) 0.6762 – –

T4 1.519 (0.537–4.294) 0.4308 – –

TNM stage I – – Reference
II – – 6.480 (0.871–48.200) 0.068
III – – 12.387 (1.699–90.29) 0.013
IV – – 50.10 (6.817–368.206 0.0001

Chemotherapy No Reference – –

Yes 0.625 (0.418–0.935) 0.0222 – –

CEA (ug/L) Normal – – Reference
High – – 1.600 (1.063–2.407) 0.0243

DBIL(umol/L) Normal – – Reference
High – – 1.894 (1.045–3.436) 0.0354

GGT(U/L) Normal Reference – –

High 2.084 (1.306–3.325) 0.0021 – –

GRIm-Score Low (score 0,1) Reference Reference
High (score 2,3) 1.811 (1.218–2.691) 0.0033 2.121(1.417~3.174) 0.0003
Frontiers in Oncology | www.fro
ntiersin.org
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CEA, carcinoembryonic antigen; DBIL, direct bilirubin; GGT, glutamyl transpeptidase; GRIm-Score, Gustave Roussy Immune Score; OS, overall survival; DFS, disease-free survival.
A B C

D E

G H

F

FIGURE 6 | Time-dependent receiver operating curves of GRIm-Score, SII, PNI, and ALRI for the prediction of postoperative survival rate in propensity-matched
cohort. (A) GRIm-Score (Overall survival); (B) SII (Overall survival); (C) PNI (Overall survival); (D) ALRI (Overall survival); (E) GRIm-Score (Disease-free survival); (F) SII
(Disease-free survival); (G) PNI (Disease-free survival); (H) ALRI (Disease-free survival). SII, systemic immune-inflammation index; PNI, prognostic nutritional index;
ALRI, aspartate aminotransferase to lymphocyte ratio.
737283
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was proven to be an independent risk factor for CSS via
multivariate Cox regression. In addition, a recent study also
investigated the prognostic role of GRIm-Score in patients with
small cell lung cancer. The results indicated that OS time was
significantly shorter in high GRIm-Score group than in low
GRIm-Score group, but no significant difference was noticed
for PFS. Moreover, Li et al. (10) assessed the potential prognostic
role of GRIm-Score in 405 NSCLC patients with stages I–II
receiving video-assisted thoracoscopic surgery lobectomy by
PSM analysis. They reported that strong correlations between
high levels of GRIm-Score assessed by 3-category risk scale and
unfavorable survival outcomes still existed after PSM analysis.
They also discovered that GRIm-Score exhibited the superior
discriminatory power to other peripheral blood biomarkers for
predicting survival rates of NSCLC patients with stages I–II.
Similar to their analysis, the potent prognostic significance of
GRIm-Score for survival existed not only in the entire cohort but
also in the PSM cohort.

Inflammation-based indexes are easily obtained from the
routinely detected laboratory results and could be conveniently
used to reflect the systemic inflammatory status. PNI,
determined by the albumin level and lymphocyte count, is
regarded as the reflection of the immuno-nutritious status. PNI
was reported to be equally as important as rating TNM stage in
the management of CRC patients (25). SII was investigated as a
potent prognostic index in several types of malignant tumors,
including CRC (26, 27). Increased levels of SII indicates high
platelets, neutrophils but low lymphocytes (28). A clinical study
with 355 CRC patients evaluated the correlation between PNI
and SII (29), and levels of PNI were positively associated with SII.
Consistent with their findings, we analysis also confirmed the
strong relationship between PNI and SII (r = 0.21, P <0.001).
Compared with these well-established inflammatory scores,
GRIm-Score is an emerging grouping score, and also exhibited
well predictive performance of survival outcomes among CRC
patients. Encouragingly, td-ROC analyses also implicated that
GRIm-Score exhibited the superior discriminatory power to
other peripheral blood biomarkers, such as SII, PNI, and ALRI,
for predicting survival rates of CRC patients. More importantly,
spearman correlation analysis revealed that GRIm-Score showed
strong association with the well-established inflammatory
indexes (SII, PNI, and ALRI). In brief, GRIm-Score correlated
well with the established inflammatory scores, and exhibited
superior predictive performance of prognosis in CRC patients
compared with well-established inflammatory indexes.

PSM offers obvious advantages over traditional regression
models to control for confounding factors in retrospective
observational studies (30). Recently, PSM analysis is a very
popular method to minimize the confounding effect due to
measured covariates, as included subjects frequently differ from
control individuals (31). In our study, given that the two groups
(high GRIm-Score group vs. Low GRIm-Score group)
dichotomized above were really not randomized, unbalanced
variables might lead to selection bias. Hence, we utilized a 1:3
PSM method to complete the non-random assignment of CRC
patients. The prognostic significance and predictive performance
Frontiers in Oncology | www.frontiersin.org 9
of GRIm-Score was more significant in the PSM cohort than that
in the entire cohort. So, our conclusion based on PSM analysis
was more rigorous and robust. Our results held great clinical
significance in the risk stratification of postoperative patients
with CRC. As CRC patients with high levels of preoperative
GRIm-Score usually signify more unfavorable survival outcomes,
so these patients may require more frequent follow-up and need
more adjuvant chemotherapy or radiotherapy.

Several potential limitations in this study should not be
ignored. Firstly, the clinical information was from a single-
center retrospective cohort, and no external validation was
further performed to verify our conclusions. Second, due to the
nature of retrospective study, the value of GRIm-Score was
preoperatively measured at a single time point rather than
multiple time points. So, the dynamic prognostic significance
of GRIm-Score was still unknown. Then, the predictive
performance of GRIm-Score for the prediction of 1-year, 3-
year, and 5-year OS and DFS was acceptable rather than good
level. Going forward, prospective clinical studies regarding
GRIm-Score and CRC patients will require larger external
study populations to verify our conclusions.
CONCLUSION

GRIm-Score, a novel inflammatory and nutritional risk scoring
system, is a potent prognostic factor in CRC patients receiving
surgical resection. The GRIm-Score can be used as an effective
and simplified risk stratification tool for survival prediction of
postoperative CRC patients.
DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/Supplementary Material. Further inquiries can be
directed to the corresponding authors.
ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Clinical Research Ethics Committee of Wuhan
Union Hospital (No. 2018-S377). The patients/participants
provided their written informed consent to participate in
this study.
AUTHOR CONTRIBUTIONS

PP and QL designed the research. ST and YC collected the
clinical data. YD analyzed the data. ST wrote the manuscript. YC
revised the manuscript. All authors contributed to the article and
approved the submitted version.
November 2021 | Volume 11 | Article 737283

https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Tian et al. Role of GRIm-Score in CRC
FUNDING

This study was supported by the National Natural Science
Foundation of China (Nos.82060541, 82060111) and the Hubei
Health Committee (No. WJ2019M102).
Frontiers in Oncology | www.frontiersin.org 10
SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fonc.2021.737283/
full#supplementary-material
REFERENCES

1. The LGH. Colorectal Cancer Screening: Is Earlier Better? Lancet Gastroenterol
Hepatol (2018) 3(8):519. doi: 10.1016/S2468-1253(18)30205-X

2. Douaiher J, Ravipati A, Grams B, Chowdhury S, Alatise O, Are C. Colorectal
Cancer-Global Burden, Trends, and Geographical Variations. J Surg Oncol
(2017) 115(5):619–30. doi: 10.1002/jso.24578

3. Dekker E, Tanis PJ, Vleugels J, Kasi PM, Wallace MB. Colorectal Cancer.
Lancet (2019) 394(10207):1467–80. doi: 10.1016/S0140-6736(19)32319-0

4. Janney A, Powrie F, Mann EH. Host-Microbiota Maladaptation in Colorectal
Cancer. Nature (2020) 585(7826):509–17. doi: 10.1038/s41586-020-2729-3

5. Ahechu P, Zozaya G, Marti P, Hernandez-Lizoain JL, Baixauli J, Unamuno X,
et al. NLRP3 Inflammasome: A Possible Link Between Obesity-Associated
Low-Grade Chronic Inflammation and Colorectal Cancer Development.
Front Immunol (2018) 9:2918. doi: 10.3389/fimmu.2018.02918

6. Gui W, Wang X, Luo Y, Wang J. Platelet to Lymphocyte Ratio as a Prognostic
Factor in Patients With Advanced Colorectal Cancer Undergoing Palliative
Treatment. Ann Palliat Med (2020) 9(5):3271–7. doi: 10.21037/apm-20-1389

7. Bai X, Feng L. Correlation Between Prognostic Nutritional Index, Glasgow
Prognostic Score, Systemic Inflammatory Response, and TNM Staging in
Colorectal Cancer Patients. Nutr Cancer (2020) 72(7):1170–7. doi: 10.1080/
01635581.2019.1675725

8. Huang Q, Cao Y, Wang S, Zhu R. Creation of a Novel Inflammation-Based
Score for Operable Colorectal Cancer Patients. J Inflammation Res (2020)
13:659–71. doi: 10.2147/JIR.S271541

9. Bigot F, Castanon E, Baldini C, Hollebecque A, Carmona A, Postel-Vinay S,
et al. Prospective Validation of a Prognostic Score for Patients in
Immunotherapy Phase I Trials: The Gustave Roussy Immune Score
(GRIm-Score). Eur J Cancer (2017) 84:212–8. doi: 10.1016/j.ejca.
2017.07.027

10. Li SJ, Zhao L, Wang HY, Zhou HN, Ju J, Du H, et al. Gustave Roussy Immune
Score Based on a Three-Category Risk Assessment Scale Serves as a Novel and
Effective Prognostic Indicator for Surgically Resectable Early-Stage Non-
Small-Cell Lung Cancer: A Propensity Score Matching Retrospective
Cohort Study. Int J Surg (2020) 84:25–40. doi: 10.1016/j.ijsu.2020.10.015

11. Minami S, Ihara S, Ikuta S, Komuta K. Gustave Roussy Immune Score and
Royal Marsden Hospital Prognostic Score Are Biomarkers of Immune-
Checkpoint Inhibitor for Non-Small Cell Lung Cancer. World J Oncol
(2019) 10(2):90–100. doi: 10.14740/wjon1193

12. Lenci E, Cantini L, Pecci F, Cognigni V, Agostinelli V, Mentrasti G, et al. The
Gustave Roussy Immune (GRIm)-Score Variation Is an Early-on-Treatment
Biomarker of Outcome in Advanced Non-Small Cell Lung Cancer (NSCLC)
Patients Treated With First-Line Pembrolizumab. J Clin Med (2021) 10
(5):1005. doi: 10.3390/jcm10051005

13. Minami S, Ihara S, Komuta K. Gustave Roussy Immune Score and Royal
Marsden Hospital Prognostic Score Are Prognostic Markers for Extensive
Disease of Small Cell Lung Cancer. World J Oncol (2020) 11(3):98–105.
doi: 10.14740/wjon1275

14. Feng JF,Wang L, Yang X, Chen S. Gustave Roussy Immune Score (GRIm-Score)
is a Prognostic Marker in Patients With Resectable Esophageal Squamous Cell
Carcinoma. J Cancer (2020) 11(6):1334–40. doi: 10.7150/jca.37898

15. Petrelli F, Barni S, Coinu A, Bertocchi P, Borgonovo K, Cabiddu M, et al. The
Modified Glasgow Prognostic Score and Survival in Colorectal Cancer: A
Pooled Analysis of the Literature. Rev Recent Clin Trials (2015) 10(2):135–41.
doi: 10.2174/1574887110666150317121413

16. Basile D, Garattini SK, Corvaja C, Montico M, Cortiula F, Pelizzari G, et al.
The MIMIC Study: Prognostic Role and Cutoff Definition of Monocyte-To-
Lymphocyte Ratio and Lactate Dehydrogenase Levels in Metastatic
Colorectal Cancer. Oncologist (2020) 25(8):661–8. doi: 10.1634/
theoncologist.2019-0780
17. Casadei-Gardini A, Scarpi E, Ulivi P, Palladino MA, Accettura C, Bernardini I,
et al. Prognostic Role of a New Inflammatory Index With Neutrophil-to-
Lymphocyte Ratio and Lactate Dehydrogenase (CII: Colon Inflammatory
Index) in Patients With Metastatic Colorectal Cancer: Results From the
Randomized Italian Trial in Advanced Colorectal Cancer (ITACa) Study.
Cancer Manag Res (2019) 11:4357–69. doi: 10.2147/CMAR.S198651

18. Feng W, Wang Y, Zhu X. Baseline Serum Lactate Dehydrogenase Level
Predicts Survival Benefit in Patients With Metastatic Colorectal Cancer
Receiving Bevacizumab as First-Line Chemotherapy: A Systematic Review
and Meta-Analysis of 7 Studies and 1,219 Patients. Ann Transl Med (2019) 7
(7):133. doi: 10.21037/atm.2019.02.45

19. Knekt P, Hakulinen T, Leino A, Heliovaara M, Reunanen A, Stevens R. Serum
Albumin and Colorectal Cancer Risk. Eur J Clin Nutr (2000) 54(6):460–2.
doi: 10.1038/sj.ejcn.1600997

20. Kuhn T, Sookthai D, Graf ME, Schubel R, Freisling H, Johnson T, et al.
Albumin, Bilirubin, Uric Acid and Cancer Risk: Results From a Prospective
Population-Based Study. Br J Cancer (2017) 117(10):1572–9. doi: 10.1038/
bjc.2017.313

21. Dimitriou N, Felekouras E, Karavokyros I, Alexandrou A, Pikoulis E,
Griniatsos J. Neutrophils to Lymphocytes Ratio as a Useful Prognosticator
for Stage II Colorectal Cancer Patients. BMC Cancer (2018) 18(1):1202.
doi: 10.1186/s12885-018-5042-x

22. Stojkovic LM, Pavlovic MA, Stankovic S, Stojkovic M, Dimitrijevic I,
Radoman VI, et al. Combined Diagnostic Efficacy of Neutrophil-to-
Lymphocyte Ratio (NLR), Platelet-to-Lymphocyte Ratio (PLR), and Mean
Platelet Volume (MPV) as Biomarkers of Systemic Inflammation in the
Diagnosis of Colorectal Cancer. Dis Markers (2019) 2019:6036979.
doi: 10.1155/2019/6036979

23. Li H, Zhao Y, Zheng F. Prognostic Significance of Elevated Preoperative
Neutrophil-to-Lymphocyte Ratio for Patients With Colorectal Cancer
Undergoing Curative Surgery: A Meta-Analysis. Med (Baltimore) (2019) 98
(3):e14126. doi: 10.1097/MD.0000000000014126

24. Wei Y, Xu H, Dai J, Peng J, Wang W, Xia L, et al. Prognostic Significance of
Serum Lactic Acid, Lactate Dehydrogenase, and Albumin Levels in Patients
With Metastatic Colorectal Cancer. BioMed Res Int (2018) 2018:1804086.
doi: 10.1155/2018/1804086

25. Sato R, Oikawa M, Kakita T, Okada T, Abe T, Yazawa T, et al. The Prognostic
Value of the Prognostic Nutritional Index and Inflammation-Based Markers
in Obstructive Colorectal Cancer. Surg Today (2020) 50(10):1272–81.
doi: 10.1007/s00595-020-02007-5

26. Yang J, Xu H, Guo X, Zhang J, Ye X, Yang Y, et al. Pretreatment Inflammatory
Indexes as Prognostic Predictors for Survival in Colorectal Cancer Patients
Receiving Neoadjuvant Chemoradiotherapy. Sci Rep (2018) 8(1):3044.
doi: 10.1038/s41598-018-21093-7

27. Fuca G, Guarini V, Antoniotti C, Morano F, Moretto R, Corallo S, et al. The
Pan-Immune-Inflammation Value Is a New Prognostic Biomarker in
Metastatic Colorectal Cancer: Results From a Pooled-Analysis of the
Valentino and TRIBE First-Line Trials. Br J Cancer (2020) 123(3):403–9.
doi: 10.1038/s41416-020-0894-7

28. Lu Y, Xin D, Wang F. Predictive Significance of Preoperative Systemic
Immune-Inflammation Index Determination in Postoperative Liver
Metastasis Of Colorectal Cancer. Onco Targets Ther (2019) 12:7791–9.
doi: 10.2147/OTT.S223419

29. Bai X, Feng L. Correlation Between Prognostic Nutritional Index, Glasgow
Prognostic Score, Systemic Inflammatory Response, and TNM Staging in
Colorectal Cancer Patients. Nutr Cancer (2020) 72(7):1170–7. doi: 10.1080/
01635581.2019.1675725

30. Benedetto U, Head SJ, Angelini GD, Blackstone EH. Statistical Primer:
Propensity Score Matching and Its Alternatives. Eur J Cardiothorac Surg
(2018) 53(6):1112–7. doi: 10.1093/ejcts/ezy167
November 2021 | Volume 11 | Article 737283

https://www.frontiersin.org/articles/10.3389/fonc.2021.737283/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2021.737283/full#supplementary-material
https://doi.org/10.1016/S2468-1253(18)30205-X
https://doi.org/10.1002/jso.24578
https://doi.org/10.1016/S0140-6736(19)32319-0
https://doi.org/10.1038/s41586-020-2729-3
https://doi.org/10.3389/fimmu.2018.02918
https://doi.org/10.21037/apm-20-1389
https://doi.org/10.1080/01635581.2019.1675725
https://doi.org/10.1080/01635581.2019.1675725
https://doi.org/10.2147/JIR.S271541
https://doi.org/10.1016/j.ejca.2017.07.027
https://doi.org/10.1016/j.ejca.2017.07.027
https://doi.org/10.1016/j.ijsu.2020.10.015
https://doi.org/10.14740/wjon1193
https://doi.org/10.3390/jcm10051005
https://doi.org/10.14740/wjon1275
https://doi.org/10.7150/jca.37898
https://doi.org/10.2174/1574887110666150317121413
https://doi.org/10.1634/theoncologist.2019-0780
https://doi.org/10.1634/theoncologist.2019-0780
https://doi.org/10.2147/CMAR.S198651
https://doi.org/10.21037/atm.2019.02.45
https://doi.org/10.1038/sj.ejcn.1600997
https://doi.org/10.1038/bjc.2017.313
https://doi.org/10.1038/bjc.2017.313
https://doi.org/10.1186/s12885-018-5042-x
https://doi.org/10.1155/2019/6036979
https://doi.org/10.1097/MD.0000000000014126
https://doi.org/10.1155/2018/1804086
https://doi.org/10.1007/s00595-020-02007-5
https://doi.org/10.1038/s41598-018-21093-7
https://doi.org/10.1038/s41416-020-0894-7
https://doi.org/10.2147/OTT.S223419
https://doi.org/10.1080/01635581.2019.1675725
https://doi.org/10.1080/01635581.2019.1675725
https://doi.org/10.1093/ejcts/ezy167
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Tian et al. Role of GRIm-Score in CRC
31. AustinPC, JembereN,ChiuM.PropensityScoreMatchingandComplex Surveys.
Stat Methods Med Res (2018) 27(4):1240–57. doi: 10.1177/0962280216658920

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
Frontiers in Oncology | www.frontiersin.org 11
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2021 Tian, Cao, Duan, Liu and Peng. This is an open-access article
distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that
the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does
not comply with these terms.
November 2021 | Volume 11 | Article 737283

https://doi.org/10.1177/0962280216658920
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Gustave Roussy Immune Score as a Novel Prognostic Scoring System for Colorectal Cancer Patients: A Propensity Score Matching Analysis
	Introduction
	Methods
	Study Population
	Data Collection
	PSM Analysis
	Statistical Analysis

	Results
	Basic Clinical Information
	Correlation Analysis
	Survival Outcomes
	Predictive Performance of GRIm-Score
	Survival Outcomes After PSM
	Predictive Performance of GRIm-Score After PSM

	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


