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Abstract

Background Serum prealbumin (PALB) can predict the prognosis of patients with gastric cancer (GC). However, the prog-
nostic value of combination of C-reactive protein and PALB (CRP/PALB) remains unclear.

Methods A total of 419 gastric cancer patients included in a clinical trial (NCT02327481) were analyzed. The present study
is a substudy of the trial. Receiver operating characteristic (ROC) curves were generated, and by calculating the areas under
the curve (AUC) and the C-index, the discriminative ability of each inflammatory index was compared, including CRP/
PALB, C-reactive protein/albumin, Glasgow prognostic score (GPS), modified GPS, systemic immune-inflammation index,
neutrophil-lymphocyte ratio, and platelet-lymphocyte ratio.

Results Ultimately, 401 patients were included in this study. The optimal cutoff value of CRP/PALB was 17.7. According
to this cutoff point, the entire sample was divided into a CRP/PALB < 17.7 (LCP) group and a CRP/PALB >17.7 (HCP)
group, comprising 245 and 156 patients, respectively. There were 54 and 22 patients experienced recurrence in the HCP
and LCP group, respectively, p <0.001. Compared with traditional inflammatory indices, CRP/PALB had the highest AUC
(0.707) and C-index (0.716), all p <0.05. The post-recurrence survival (PRS) of patients in the HCP group was significantly
shorter than that in the LCP group (p =0.010), especially for pathological stage III patients (p =0.015) or patients with distant
(»p=0.018) or local (p=0.023) recurrences.

Conclusions The predictive value of preoperative CRP/PALB for the recurrence of GC is significantly better than traditional
inflammatory indices. HCP significantly reduces the PRS, especially for pathological stage III patients or patients with
distant or local recurrences.
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Introduction

Gastric cancer (GC) is the fifth-most common malignancy
in humans and ranks third in tumor-related mortality [1].
Although scholars have worked hard to improve the diag-
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optimistic. It is imperative to explore new promising prog-
nostic indicators.

In 1863, Virchow first discovered the relationship
between inflammation and cancer [2]. Subsequently, more
and more scholars carried out related research. Many stud-
ies have shown that inflammatory indices, such as the neu-
trophil-lymphocyte ratio (NLR) and the systemic immune-
inflammation index (SII), are independent prognostic factors
for GC, and platelet-lymphocyte ratio (PLR) is closely
related to postoperative peritoneal metastasis [3-5]. It is
expected that the combination of TNM stage and inflam-
matory index could better predict the prognosis of patients
with GC. Liu found that C-Reactive protein/Albumin (CRP/
ALB) was superior to traditional inflammatory indices in
predicting long-term survival of GC [6]. Studies have shown
that prealbumin can be used as a parameter of nutritional
status evaluation [7] and is superior to albumin (ALB) [8].
What’s more, prealbumin is also associated with postopera-
tive recovery [9, 10] and is an independent predictor of prog-
nosis in patients with malignancies [11-14]. However, the
sample size of the previous studies was small, and they did
not explore whether prealbumin was associated with post-
operative recurrence after radical gastrectomy. Therefore,
according to the above theoretical basis, we hypothesized
that PALB could substitute for ALB to combine with CRP to
construct a new inflammatory index: CRP/prealbumin ratio
(CRP/PALB). In addition, the present study used prospec-
tive clinical trial data to investigate whether CRR/PALB
could effectively predict postoperative recurrence of GC
and compared the predictive value with traditional inflam-
matory indices.

Materials and methods
Patients

Between January 1, 2015 and April 1, 2016, a total of
438 patients admitted to Fujian Medical University Union
Hospital were recruited to the trial, and 419 patients were
included in the final analysis. (ClinicalTrials.gov number
NCT02327481) [15]. The details about inclusion, exclu-
sion, quality control and randomization have been previously
reported [15, 16]. The prospective, phase 3 randomized con-
trolled trial (RCT) was conducted to determine whether the
use of 3D laparoscopic gastrectomy would shorten the oper-
ation time compared with the use of the traditional 2D pro-
cedure. This RCT was conducted in accordance with the
protocol that was approved by the institutional review boards
of our hospital. All candidates were well informed and gave
their full consent after they had received a verbal explana-
tion of the study and an informational document [15, 16].

The present study is a sub-study of the RCT. After exclud-
ing ten patients with neuroendocrine carcinoma, six patients
with palliative surgery and two patients without evidence
for GC, the present analysis was restricted to 401 patients
for whom curative gastrectomies were performed and for
whom postoperative pathology confirmed stage I, II, or III
gastric adenocarcinoma (pT;_4,N,_3M,) according to the 7th
American Joint Committee on Cancer staging [17].

Definitions

Preoperative measurements of complete blood counts
(CBC), CRP, ALB and PALB were derived within the 7
days prior to surgery. All the blood were recorded from the
same sample.

Glasgow prognostic score (GPS): 0: CRP <10 mg/L
and ALB>35 g/L; 1: CRP> 10 mg/L or ALB <35 g/L; 2:
CRP> 10 mg/L and ALB <35 g/L [18].

Modified Glasgow prognostic score (mGPS): 0:
CRP <10 mg/L and any levels of ALB concentration; 1:
CRP> 10 mg/L and normal levels of ALB (>35 g/L); 2:
CRP> 10 mg/L and ALB <35 g/L [19].

NLR the ratio of the number of neutrophils to the number
of lymphocytes.

PLR the ratio of the number of platelets to the number of
lymphocytes.

SII SII =platelets*NLR [4].

CRP/ALB The CRP level divided by the ALB level.

CRP/PALB The CRP level divided by the PALB level.

Recurrence Recurrence was diagnosed with radiologic
findings or biopsies of suspicious lesions. The recurrence-
free survival period (RFS) was defined as the period from
the date of surgery to the date of recurrence or last follow-
up without recurrence. For RFS, patients who died without
known tumor recurrence were censored at the last docu-
mented evaluation. Recurrence patterns were classified as
local recurrence (LR) (anastomotic or gastric remnant),
lymph node (LN) and distant metastasis (DM) (peritoneal,
hepatic, pulmonary, or other sites of metastatic disease)
[20, 21]. Post-recurrence survival (PRS) was defined as
the period from first recurrence to either death or the last
follow-up.

Follow-up

The cutoff date for this analysis was April 2018, at which time
all patients had reached a minimum of 24 months of follow-up,
with a median follow-up of 24 (range 3—-35) months since ran-
domization. Postoperative follow-ups were performed every
3 months for 2 years, and then every 6 months from years 3
to 5. Most routine patient follow-up appointments included
a physical examination, laboratory tests, chest radiography,

@ Springer



538

J.Luetal.

abdominal ultrasonography or CT and an annual endoscopic
examination.

Statistical analysis

Continuous variables are reported as means + SD. Categori-
cal and continuous variables were compared using a y” test
or Fisher’s exact test and a t test, respectively. Receiver oper-
ating characteristic (ROC) curves and time-dependent ROC
curves were generated, and the C-index was calculated to
evaluate the discriminative ability of the inflammatory indi-
ces. The optimal cut-off values of CRP/PALB and traditional
inflammatory indices were obtained through ROC curve.
By calculating the Youden index corresponding to different
cut-off values of each inflammatory index in the ROC curve,
and the corresponding cut-off values of the maximum value
of Youden index were used to divide the patients into two
groups [22]. The time-dependent ROC curve analysis is an
extension of the ROC curve, which assesses the discrimi-
natory power of continuous variables for time-dependent
disease outcomes [23]. Differences between the C-index
and areas under the curve (AUC) were compared. RFS was
assessed using the Kaplan—-Meier method. Cox proportional
hazards regression model was used to identify the independ-
ent predictors associated with RFS. Variables with a value
of p<0.05 in the univariate analysis were subsequently
included in a multivariate analysis. Statistical analyses were
performed using SPSS v.18.0 for Windows (SPSS Inc., Chi-
cago, IL, USA) and R (https://www.r-project.org/). p values
less than 0.05 were considered statistically significant.

Results
Clinicopathological characteristics

The characteristics of the patients (n=401) are listed in
Table 1. The optimal cut-off point for preoperative CRP/
PALB for postoperative recurrence was obtained by ROC
curve, which was 17.7, and the entire sample was divided
into a low CRP/PALB (LCP) group (CRP/PALB < 17.7) and
a high CRP/PALB (HCP) group (CRP/PALB > 17.7) based
on this cutoff point, including 245 and 156 patients, respec-
tively. Compared with the LCP group, patients in the HCP
group were older (60.4 vs 57.4, p=0.006) and were closely
associated with poor clinical characteristics, including tumor
size, T stage, N stage, TNM stage, and other inflammatory
indices, all p <0.05.

Comparing the recurrence prediction value of CRP/
PALB with traditional inflammatory indices

To compare the predictive power of CRP/PALB with other
inflammatory indices for postoperative recurrence, we
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Table 1 Clinicopathological characteristics

CRP/ CRP/ p value
PALB<17.7 PALB>17.7
(n=245) (n=156)
Age (years) 574+10.2 60.4+10.1 0.006
Sex n (%) 1.000
Male 166 (67.8%) 105 (67.3%)
Female 79 (32.2%) 51 (32.7%)
ASA n (%) 1.000
<3 240 (98.0%) 153 (98.0%)
>3 5(2.0%) 3(2.0%)
Tumor diameter (mm) 36.3+21.1 49.5+23.8 <0.001
Tumor location n (%) 0.019
Upper 61 (24.9%) 56 (35.9%)
Middle 50 (20.4%) 19 (12.2%)
Lower 121 (49.4%) 70 (44.9%)
Mix 10 (4.1%) 14 (9.0%)
Gastrectomy extent n (%) 0.010
Distal 115 (46.9%) 53 (34.0%)
Total 130 (53.1%) 103 (66.0%)
Reconstruction 0.014
B-I 62 (25.3%) 22 (14.1%)
B-1I 53 (21.6%) 31 (19.9%)
Roux-en-Y 130 (53.1%) 103 (66.0%)
Pathological type n (%) 0.941
Differentiated 103 (42.0%) 65 (41.7%)
Undifferentiated 142 (58.0%) 91 (58.3%)
Lymphovascular invasion 0.001
n (%)
No 156 (63.7%) 72 (46.2%)
Yes 89 (36.3%) 84 (53.8%)
GPS <0.001
0 225(91.8%) 98 (62.8%)
1 20 (8.2%) 48 (30.8%)
2 0 (0.0%) 10 (6.4%)
mGPS <0.001
0 245 (100.0%) 114 (73.1%)
1 0 (0.0%) 32 (20.5%)
2 0 (0.0%) 10 (6.4%)
NI <0.001
< 784.7 199 (81.2%) 85 (54.5%)
>784.7 46 (18.8%) 71 (45.5%)
NLR <0.001
<3.1 204 (83.3%) 97 (62.2%)
>3.1 41 (16.7%) 59 (37.8%)
PLR <0.001
<1332 125 (51.0%) 50 (32.1%)
>133.2 120 (49.0%) 72 (67.9%)
CRP/ALB <0.001
<0.143 245 (100.0%) 69 (44.2%)
>0.143 0 (0.0%) 87 (55.8%)
pT stage n (%) <0.001
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Table 1 (continued)

CRP/ CRP/ p value
PALB<17.7 PALB>17.7
(n=245) (n=156)
T1 98 (40.0%) 27 (17.3%)
T2 31 (12.7%) 12 (7.7%)
T3 72 (29.4%) 55 (35.3%)
T4 44 (18.0%) 62 (39.7%)
pN stage 1 (%) <0.001
NO 117 (47.8%) 41 (26.3%)
N1 42 (17.1%) 19 (12.2%)
N2 38 (15.5%) 28 (17.9%)
N3 48 (19.6%) 68 (43.6%)
pTNM n (%) <0.001
I 103 (42.0%) 32 (20.5%)
1T 60 (24.5%) 24 (15.4%)
I 82 (33.5%) 100 (64.1%)
Recurrence n (%) <0.001
No 223 (91.0%) 102 (65.4%)
Yes 22 (9.0%) 54 (34.6%)
Death n (%) <0.001
No 232 (94.7%) 110 (70.5%)
Yes 13 (5.3%) 46 (29.5%)

established ROC curves for all inflammatory indices (Sup-
plemental Fig. 1). By comparing the AUC and C-index
of each inflammatory index, it was confirmed that CRP/
PALB had the highest AUC (0.707) and C-index (0.716),
all p <0.05. In addition, we constructed the time-dependent
ROC curves for both CRP/PALB and CRP/ALB and found
that the AUC of CRP/PALB was persistently superior to
CRP/ALB throughout the observation period (Table 2;
Fig. 1).

Comparison of recurrence patterns between 2
groups

Figure 2 shows a comparison of postoperative recurrence
patterns between the HCP and LCP groups. A total of 54
patients (34.6%) and 22 patients (9.0%) had postoperative
recurrences in the HCP group and LCP group, respectively,
p<0.001. Stratified analysis found that the incidence of DM,
LN, and LR was significantly higher in the HCP group than
those in the LCP group (26.3% vs 6.5%, 15.4% vs 2.4%,
6.4% vs 1.6%, respectively), all p <0.05.

Comparison of recurrence time between 2 groups

The average recurrence time was 10.1 months in the HCP
group and 17.7 months in the LCP group, p <0.001. Strati-
fied analysis found that the average recurrence time of DM
and LR were significantly earlier in the HCP group than in
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Fig.1 Time-dependent receiver operating characteristic (ROC)
curves for CRP/PALB and CRP/ALB

the LCP group (9.5 vs 17.2 months, p <0.001; 11.3 vs 23.0
months, p=0.006, respectively) (Supplementary Table 1).

Univariate and multivariate analyses of factors
associated with recurrence-free survival

Univariate analysis of RFS in the whole sample revealed
that tumor size, pTNM stage, differentiation type, lympho-
vascular invasion, reconstruction methods, GPS, mGPS, SII,
NLR, CRP/ALB, CRP/PALB were related to RFS. Further
multivariate analyses revealed that NLR, CRP/PALB, pTNM
stage, and lymphovascular invasion were independent risk
factors for postoperative recurrence (Table 3).

Incorporation of preoperative CRP/prealbumin
levels into conventional model

According to the results of multivariate analysis, a new
prognostic prediction system (model A) was established
by combining preoperative CRP/PALB, NLR, pTNM stage
and lymphovascular invasion. The results showed that the
C-index of model A was significantly higher than that of
the prognostic prediction system without CRP/PALB (model
B). The C index was 0.846 (95% CI 0.810-0.882) and 0.795
(95% CI 0.756-0.833), respectively, p <0.001.

Stratified analysis of recurrence-free survival
and overall survival

As Fig. 3a shows, the RFS of the HCP group was signifi-

cantly lower than that of the LCP group (65.4% vs 87.3%,
p<0.001). According to the 7th AJCC-TNM staging system,
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Table 2 Con}parison of the Inflammatory indices AUC 95% CI p value* C-index 95% C1 p value**

AUC and C-index between the

inflammatory indices GPS 0562  0512-0.611 <0001 057 0516-0.623  <0.001
mGPS 0.558 0.508-0.608 <0.001 0.561 0.515-0.608 <0.001
NI 0.619 0.570-0.667 0.032 0.645 0.581-0.708 0.03
NLR 0.592 0.543-0.641 0.007 0.604 0.539-0.670 0.001
PLR 0.584 0.534-0.633 0.004 0.596 0.532-0.660 <0.001
CRP/ALB 0.662 0.597-0.727 <0.001 0.672 0.615-0.728 0.002
CRP/PALB 0.707 0.660-0.752 - 0.716 0.664-0.767 -

*Comparison of AUC values between the CRP/PALB and other inflammatory indices

**Comparison of C-index between the CRP/PALB and other inflammatory indices

40
—_ *
X Il Low CRP/PA group
° High CRP/PA group
o
& w0
t *
=
o
I}
1S
&
o 20
I> *
~
N
o
5
2 10 l
b=
o
: l
o
o
0 | —
Overall Distant LN LR

Fig.2 Recurrence patterns according to histologic subtype between
LCP and HCP groups. LN lymph node; LR locoregional, *p <0.05

the two groups of patients were stratified into pathologi-
cal (p) stages I, I and III, as shown in Fig. 3b—d. Stratified
analysis showed that there was no statistically significant
difference in RFS between the two groups in patients with p
stage I and II, with p values of 0.734 and 0.308, respectively.
In p stage III patients, the RFS of the HCP group was signifi-
cantly lower than that of the LCP group (49.0% vs 71.8%,
p <0.001). In addition, we compared the overall survival
(OS) of the two groups. We found that OS was significantly
lower in HCP group when compared with LCP group (69.6%
vs 94.7%, p<0.001). Stratified analysis showed that there
was no statistically significant difference in OS between the
two groups in patients with p stage I and II, with p values
of 0.701 and 0.315, respectively. In p stage III patients, the
OS of the HCP group was significantly lower than that of
the LCP group (55.6% vs 89.0%, p <0.001)(Supplemental
Fig. 2A-D).

Post-recurrence survival

Among the 76 patients diagnosed with recurrence, the mean
PRS was 7 months. Figure 4a shows that the PRS of patients
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in the HCP group was significantly shorter than that of the
LCP group, p=0.010. Since the number of recurrences in
the patients with p I and II stages were small, with only
3 and 4 cases, respectively, patients with recurrence were
divided into p I-II and p III stages. Survival curve analysis
in p I-II patients revealed a similar PRS between the HCP
group and the LCP group (Fig. 4b), p=0.304. In the p III
stage, PRS was significantly shorter in the HCP group than
the LCP group (Fig. 4c), p=0.015. In addition, patients
with recurrence were further stratified into three groups:
DM, LN and LR. Stratified analysis showed that in the HCP
group with DM or LR, the PRS was significantly shorter
than the LCP group, and p values were 0.018 and 0.023,
respectively. For patients with LN, no significant difference
was observed in PRS between the HCP group and the LCP
group, p=0.329. (Fig. 4d-f).

Discussion

Since Virchow first discovered the relationship between
inflammation and cancer [2], more and more evidence
showed that tumor progression was not only related to
the intrinsic properties of tumor cells but also inseparable
from the body’s inflammatory immune response [24]. The
characteristics of cancer-associated inflammation include
the infiltration of inflammatory cells and the production of
inflammatory factors in tumor tissues, tissue remodeling,
tissue repair, and angiogenesis [25]. Inflammatory indices
derived from the CBC, such as NLR, PLR, and SII, were
considered to be associated with a tumor-promoting role
(neutrophil, platelet) or an anti-tumor system (lymphocyte)
[26, 27]. These theories led to an in-depth study of these
inflammatory indices recently, confirming that inflammatory
index was closely related to the prognosis of many tumors
[26, 28-31].

CRP is mainly produced by liver cells. Its rapid increase
in serum concentration is related to tumor necrosis factor o
(TNF-a), interleukin 6 (IL-6) and other proinflammatory
cytokines [32]. These proinflammatory cytokines accelerate
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Tablg 3 Univariate and Univariate analysis Multivariate analysis
multivariate analyses of factors
associated with recurrence-free HR 95%CI p value HR 95%CI p value
survival
Sex
Female 1.000
Male 1.080  0.646-1.803 0.770
Age (years)
<65 1.000
>65 0975  0.584-1.629 0.923
ASA
<3 1.000
>3 0.774  0.107-5.578 0.799
Tumor diameter (mm)
<50 1.000 1.000
>50 3.572  2.213-5.765 <0.001 1.320  0.829-2.102 0.242
Tumor location
Upper 1.000
Middle 0.515  0.243-1.092 0.084
Lower 0.602  0.358-1.012 0.055
Mix 1.105  0.537-2.275 0.786
Gastrectomy extent
Distal 1.000
Total 1.506  0.913-2.485 0.109
Reconstruction
B-1 1.000 1.000
B-1I 3.375 1.339-8.506 0.010 1.522  0.441-5.263 0.507
Roux-en-Y 3.554 1.526-8.277 0.003  1.101 0.204-5.951 0911
Pathological type
Differentiated 1.000 1.000
Undifferentiated 2427 1.430-4.118 0.001 1.621 0.972-2.703 0.064
Lymphovascular invasion
No 1.000 1.000
Yes 7433  4.089-13.512 <0.001  2.906 1.499-5.633 0.002
GPS
0 1.000 1.000
1 1.660  0.962-2.864 0.068 1.163  0.719-1.881 0.538
2 4.246 1.696-10.633 0.002  2.174  0.528-8.947 0.282
mGPS
0 1.000 1.000
1 2.008 1.029-3.920 0.041 1.113  0.909-1.362 0.299
2 4.132 1.658-10.302 0.002  2.174  0.528-8.947 0.282
SII
<7847 1.000 1.000
>784.7 2.844 1.813-4.460 <0.001 1.303  0.731-2.324 0.370
NLR
<3.1 1.000 1.000
>3.1 2.404 1.516-3.814 <0.001 1.853 1.162-2.956 0.010
PLR
<1332 1.000
>133.2 1.558  0.969-2.504 0.067
CRP/ALB
<0.143 1.000 1.000
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Table 3 (continued)

Univariate analysis

Multivariate analysis

HR 95%CI p value HR 95%CI p value
>0.143 2.601 1.6374..134 <0.001 1.495 0.440-5.075 0.519
CRP/PALB
<17.7 1.000 1.000
>17.7 4.673 2.844-7.678 <0.001 2.760 1.667-4.569 <0.001
pTNM
I 1.000 1.000
1I 2.226 0.498-9.949 0.295 1.136 0.240-5.371 0.872
I 20.751 6.530-65.944 <0.001 7.136 1.989-25.597 0.003
% b
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Fig. 3 Comparison of recurrence-free survival between the HCP and LCP groups according to pathological (p) stage. a All patients. b p stage (I)
¢ p stage (II) d p stage 11T

angiogenesis, which in turn enhances the progression and
metastasis of malignant tumors [33, 34]. ALB is closely
related to nutritional status, which is a good indicator of
immune status. In addition, malnutrition is closely related to
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the decrease of immune function, which weakens the body’s
anti-tumor immunity. Based on the above theory, a series of
studies have confirmed that CRP and ALB are significantly
associated with the prognosis of various tumors [35-37],
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Fig.4 Comparison of post-recurrence survival in patients with recur-
rence between the HCP and LCP groups according to pathological
(p) stage and recurrences patterns. a All patients with recurrence. b p

including GC [33, 38]. CRP/ALB, the combination of CRP
and ALB, is closely related to the prognosis of many tumors
[6, 28, 39, 40] and is superior to other traditional inflamma-
tory indices.

Previous studies showed that in response to the inflam-
mation, the body responds by synthesizing a large number
of cytokines. These include interleukins and tumor necrosis
factors that down-regulate, decrease, plasma concentrations
of albumin and prealbumin [41]. In addition, prealbumin
are also associated with nutritional condition [42]. There-
fore, assay of serum TTR concentration is recommended by
some investigators as a screening marker for inflammation,
malnutrition, or both [43]. Many scholars have found that
PALB is related to the prognosis of tumors. Kawai analyzed
preoperative PALB levels in 44 non-small cell lung cancer
(NSCLC) patients and found that low PALB was signifi-
cantly associated with early postoperative recurrence, even
in patients with early-stage tumors [13]. HongFei and Hua-
bang found that preoperative PALB levels could effectively
predict the long-term prognosis of patients with intrahepatic
cholangiocarcinoma [12, 44]. In addition, PALB is superior
to ALB in nutritional assessment [8]; therefore, based on this
theoretical advantage, CRP/PALB may be superior to CRP/
ALB for tumor prognosis.

At present, the correlation between inflammatory indices
and tumor recurrence has attracted more and more atten-
tion from scholars. Gennaro used propensity score matching

Time after recurrence (months)

T T T T T T T T
150 200 0 20 40 80 80 100

Time after recurrence (months)

stage [-1I. ¢ p stage III. d Patients with distant metastasis. e Patients
with lymph nodes metastasis. f Patients with local recurrence

to analyze patients with early colon cancer and found that
NLR is closely related to postoperative recurrence [45]. A
retrospective study conducted by Mohammad found that STI
is an independent risk factor for postoperative recurrence
in patients with pancreatic cancer [46]. Kentaro reported
that preoperative ALB is closely associated with postopera-
tive recurrence of NSCLC [37]. In GC, Powell and mohri
respectively confirmed that mGPS and GPS were related to
recurrence [47, 48]. This study, for the first time, innova-
tively used PALB in place of ALB, combined with CRP, to
construct a new inflammatory index: CRP/PALB. We also
aimed to explore if preoperative elevated CRP/PALB was
related to postoperative recurrence in GC patients. Our cur-
rent study found a strong correlation between HCP and many
poor clinical features. In addition, multivariate analysis
showed that CRP/PALB, not CRP/ALB, was associated with
RFS. CRP/PALB also had the highest AUC and C-index
when compared with the other inflammatory indices, includ-
ing CRP/ALB. What’s more, model including CRP/PALB
is superior than that constructed without CRP/PALB in pre-
dicting recurrence after radical gastrectomy.

For patients with recurrence after radical gastrectomy,
long-term survival is not optimistic. However, few studies
related to PRS have been reported. Lee conducted a follow-
up of 386 patients with postoperative recurrence of GC,
revealing a median survival of 8.4 months after recurrence
and a close correlation between the Lauren classification
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and PRS [49]. The current study demonstrated that preop-
erative HCP is associated with DM, LN and LR. Moreover,
preoperative HCP significantly reduced the PRS, especially
in p stage III patients and in patients with DM and LR.
Therefore, based on the findings of this study, we believe
that patients with preoperative CRP/PALB > 17.7 should
be followed-up closely, especially in p stage III patients.
Additionally, patients with HCP should be given aggressive
treatment after recurrence to improve PRS, especially in p
stage III patients and in patients with DM or LR.

Several limitations remain in our present study. First, this
is a single-center study with a small sample size. Second, it
lacks basic research to explore the detailed mechanism for
how CRP/PALB is involved in the recurrence of GC. Third,
we did not analyze the impact of chemotherapy on recur-
rence patterns. Forth, this is an exploratory analysis and a
multicenter validation study is warranted. Nevertheless, the
current study found that preoperative CRP/PALB is supe-
rior to the other inflammatory indices and closely related
to RFS. Though the follow-up time is short for our cohort,
most of the patients with GC will occur recurrence within
2 years after radical gastrectomy, which makes our research
still have certain clinical significance.

Conclusion

The prediction value of preoperative CRP/PALB for the
recurrence of GC after radical resection is significantly bet-
ter than other traditional inflammatory indices. Patients with
HCP are more likely to have DM, LN and LR than patients
with LCP. HCP significantly reduces the PRS of patients
with p stage III or patients with DM or LR. These patients
are more likely to benefit from a rigorous follow-up strategy.
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