88927 Auto Edited-check.docx



Name of Journal: World Journal of Gastrointestinal Oncology
Manuscript NO: 88927
Manuscript Type: ORIGINAL ARTICLE

Retrospective Cohort Study

Combining systemic inflammatory response index and albumin fibrinogen ratio to

predict early serious complications and prognosis after respectable gastric cancer

Ren JY et al. SIRT and AFR to gastric cancer

1/18




Abstract

BACKGROUND

Gastric cancer has a high incidence and fatality rate, and surgery is the preferred course
of treatment. Nonetheless, patient survival rates are still low and the incidence of major
postoperative complications cannot be disregarded. The systemic inflammatory
response, nutritional level, and coagulation status are key factors affecting the
postoperative recovery and prognosis of patients with gastric cancer. The systemic
inflammatory response index (SIRI) and the albumin fibrinogen ratio (AFR) are 2
valuable comprehensive indicators of the severity and prognosis of systemic

inflammation in various medical conditions.

AIM
To assess the clinical importance and prognostic significance of the SIRI scores and the
AFR on early postoperative outcomes in patients undergoing radical gastric cancer

surgery.

METHODS

We conducted a retrospective analysis of the clinicopathological characteristics and
relevant laboratory indices of 568 patients with gastric cancer from January 2018 to
December 2019. We calculated and compared two indicators of inflammation and then
examined the diagnostic ability combined SIRI and AFR values for early postoperative
serious complications. We scored the patients and categorized them into 3 groups based
on their SIRI and AFR levels. COX analysis was used to compare three groups of
patients the prognostic value of various preoperative SIRI-AFR scores for five-year

overall survival (OS) and disease-free survival (DFS).

RESULTS
SIRI-AFR scores were an independent risk factor for prognosis [OS: P = 0.004; hazards
ratio (HR) = 3.134; DFS: P < 0.001; HR = 3.543] and had the highest diagnostic power
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(area under the curve: 0.779; 95% confidence interval: 0.737-0.820) for early serious
complications in patients with gastric cancer. The tumor-node-metastasis stage (P =
0.001), perioperative transfusion (P = 0.044), positive carcinoembryonic antigen (P =
0.014) findings, and major postoperative complications (P = 0.011) were factors

associated with prognosis.

CONCLUSION
Preoperative SIRI and AFR values were significantly associated with early
postoperative survival and the occurrence of severe complications in patients with

gastric cancer.
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Core Tip: We conducted a retrospective analysis of the clinicopathological
characteristics and relevant laboratory indices of 568 patients with gastric cancer. The
aim of this study was to assess the clinical importance and prognostic significance of
systemic inflammatory response index (SIRI) combining the albumin fibrinogen ratio
(AFR) on early postoperative outcomes in patients with radical gastrectomy. The results
demonstrated that the preoperative SIRI and AFR were significantly associated with
five-year survival and the occurrence of major complications in gastric cancer patients.
We created novel markers in the current study to aid in the early identification and

therapy of gastric cancer.

INTRODUCTION

3/18




Gastric cancer ranks fifth for morbidity and fourth for fatality for all malignancies and is
one of the most prominent diseases worldwidel'l. Similarly, gastric cancer has made a
great contribution to the cancer burden in China. Gastric cancer is the second most
diagnosed cancer and the third leading cause of cancer-related deaths in China. As a
transitioning country, China bears a greater morbidity /mortality and 5-year prevalence
rate for gastric cancer compared to most developed countriesl?. Surgery-based
multidisciplinary comprehensive treatment remains the main approach to treating
gastric cancer®l. An essential course of treatment for non-metastatic gastric cancer is
gastroplasty with lymph node dissectionl4l.

Despite significant improvements in surgery and anesthetic procedures,
postoperative care, and interventional radiology related to stomach cancer gastrectomy
has a substantial risk of postoperative complications, such as wound infection, leakage,
bleeding, and intestinal obstructionl®. And recurrences are common. The rate of
postoperative complications following gastric surgery was reported to be 46%!6l. Thus,
these complications may reduce the quality of life, postpone the start of adjuvant
treatment, and impede recoveryl?l. Patients with complications are at greater risk of
disease recurrencelsl. Relevant evidence revealed that more than 70% of recurrences and
cancer-related mortalities develop within 2 years of surgery, and the recurrence and
metastasis of gastric cancer can significantly decrease patient survival ratesl”l.

The chronic and sustained inflammation of the gastric cancer not only promotes the
occurrence and advancement of gastric cancerl'?, but the inflammatory response
stimulates and releases systemic cytokines, which attract the growth of remaining
cancer cells and promote postoperative recurrence and metastasis/®l. Studies revealed
that several newly established inflammation-based indicators, including the neutrophil-
to-lymphocyte ratio, lymphocyte-to-monocyte ratio , lymphocyte-to-C reactive protein
ratiol'!], fibrinogen-to-albumin ratio (FAR)['2, and systemic inflammatory response
index (SIRI)[13], play an instrumental part in the diagnosis, staging, and prediction of
gastric cancer. For example, fibrinogen-neutrophil-to-lymphocyte has served as a

prognostic marker for patients with esophageal-gastric junction and superior gastric
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cancer after gastrectomy and has shown favorable predictive effectsl. Among the
above indicators, SIRI, an indicator for assessing a patient’s inflammatory status by
integrating multiple inflammatory cells into the assessment, has certain advantages and
prospects for application. A significant variety of studies have increasingly reported
that SIRI values were strongly associated with the prognosis of patients with many
different types of tumors!!>'7], Patients with nasopharyngeal cancer and higher SIRI
values had considerably shorter overall survival (OS) compared to those with lower
SIRI values!'l. SIRI values were also found to be a standalone risk prognostic factor in
postmenopausal women with breast cancer[1%l. In some solid tumors, such as pancreatic,
gastric, and oesophageal malignancies, SIRI values have demonstrated strong
predictive performancel??!l. The albumin fibrinogen ratio (AFR) is widely used due to
its simplicity of measurement, inexpensive nature, and gelatively high accuracy?2.
According to a large retrospective research study of 1196 patients with gastric cancer,
serum fibrinogen levels were positively correlated with advanced tumor stage and poor
prognosis in patients receiving gastrectomyl2l Several studies reported that the FAR or
AFR could serve as a point for the clinical prognosis of patients with gastric cancer
undergoing first-line chemotherapyl?4, elderly patients with gastric cancer/®!, and in
patients with respectable stage II or III gastric cancerl26-28],

Therefore, to further explore preoperative indicators that can easily and accurately
identify the risk of complications in the early post-operative period and prognosis for
patients undergoing radical gastrectomy, we propose using both SIRI and AFR values,
with the aim of improving the sensitivity of assessing inflammation, nutritional levels
and coagulation status and the accuracy and specificity of predicting postoperative

outcomes in the short and long-term for patients with gastric cancer.

MATERIALS AND METHODS

Patients and follow-up
This was a retrospective research study on patients at the Gansu Provincial Hospital

(Lanzhou, China) with histologically verified gastric cancer from January 2018 to
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December 2019. A total of 568 patients met the inclusion criteria. The average age of the
study cohort was 60.29 + 9.79 years and included 442 (77.8%) men and 126 (22.1%)
women. The research protocols for the current investigation, which conformed to the
principles of the Declaration of Helsinki, received approval from Gansu Provincial
Hospital Medical Ethics Committee (ethical consent: 21/10/2022-410). Information was
gathered from medical records on sex, age, tumor dimensions, tumor localization,
metastatic rate of lymph nodes rate, degree of tumor differentiation,
immunohistochemistry  results (ki67, P53, and Her2). The process of
immunohistochemistry involved staining tissue sections with an antibody specific to
the protein of interest, followed by visualization using a chromogenic or fluorescent
label?l. The p53 expression was defined as positive (Mutant) when staining more than
10% of cancer cell nucleil3l. The percentage of cells with Ki67 expression (0%-49%, 50 %-
74%, 75%-100%) was calculated from the number of malignant cells in the highest
labelled field under high magnification (400 x)I31. HER2 expression was evaluated as
membrane staining of invasive tumor cells and scored to four classes (0/1+/2+/3+), the
expression of grade 3+ or 2+ was defined as positivel®2l, Tumor-node-metastasis (TNM)
stage [referring to the American Joint Commission on Cancer (AJCC) gastric cancer
TNM staging criteria (eighth edition)], American Society of Anesthesiologists score,
surgical approach, extent of resection, duration of surgery, blood loss, periprocedural
blood transfusion, length of hospitalization, and duration of postoperative enteral
nutrition.

The inclusive criteria were patients: (1) Between 18 and 80 years of age with a clinical
diagnosis of preoperative gastric malignancy; (2) With postoperative pathological
results confirming primary gastric cancer; and (3) Undergoing D1/D1+/D2 lymph
node dissection with radical RO resection for the first time for radical gastric cancer. The
exclusion criteria were: (1) Patients with distant tumor metastasis; (2) Patients with
combined hematological diseases, autoimmune diseases, infectious diseases, chronic

inflammatory diseases, or liver dysfunction that may affect white blood cells; (3)
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Preoperative neoadjuvant therapy (radiotherapy or chemotherapy); (4) The presence of
other malignant tumors; and (5) Incomplete data.

The participants in the included studies were followed up by telephone contact,
outpatient review, hospitalization, and other methods. The patients were carefully
followed up every 3 to 6 months after surgery. Annual follow-up was implemented
after 2 years. The follow-up outcomes were OS and disease-free survival (DFS) at 5
years postoperatively. The definition of DFS is the period from diagnosis to any locally
recurring disease, distant metastasis, or the last follow-up. OS was defined as the
duration between diagnosis and disease-related mortality or the end of the study. The

last follow-up was in December 2022.

Laboratory variables and definition of AFR and SIRI index

Relevant indicator levels were assessed in blood samples drawn within a week prior to
surgery. Retrospective analysis and data collection from the electronic medical records
included additional parameters. SIRI values and AFRs were calculated as the follows:
SIRI = neutrophil count * monocyte count/lymphocyte count; AFR=
albumin/fibrinogen. Complications occurring in-hospital or within 30 d were
categorized as early postoperative complications, and all complications were graded for
severity according to the Clavien-Dindo complication grading system!*®l, with grade I or
II complications were categorized as minor complications, and grade III and higher
characterized as major complications. The general post-operative pathology specimen’s
greatest diameter was used to calculate the tumor size. The primary tumor locations
were classified as upper, middle, and lower stomach. accordingly. Differentiation levels

were categorized as badly differentiated and moderately/well differentiated.

Statistical analysis
All of the statistical analyses were completed utilizing IBM SPSS for Windows, version
26.0 (IBM Statistics for Windows, version 26, IBM Corporation, Armonk, NY, United

States). Categorized data are presented as number (1) and percentage (%). For normally
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distributed measures, the information is described as the mean + SD, and for non-
normally distributed continuous variables, it is expressed as the median (interquartile
range). Paired groups were compared using either the Mann-Whitney U test or the
Student’s t-test, depending on the normality of the data distribution. The y? test was
used to evaluate categorical group differences. Logistic regression models were
employed to identify factors affecting postoperative complications. Receiver operating
characteristic (ROC) curves with Youden indices were employed to establish the most
favorable cut-off values for each outcome. Youden’s index is a global measure of overall
diagnostic accuracy and can be used to choose the best cut-point. Its definition is the
maximum vertical distance between the ROC curve and the diagonal linel3l. The values
of the area under the curve (AUC) values are supplied with a 95% confidence interval
(CI). The hazard ratios (HRs) for disease recurrence or metastasis were calculated
applying Cox proportional hazards models. P < 0.05 was designated as statistical

significance.

RESULTS

Patient characteristics

The flowchart for patient screening is displayed in Figure 1. A total of 568 patients fit
the inclusion criteria. No chemotherapy or radiotherapy was administered to any of the
patients prior to surgery, and there was no perioperative mortality. This study included
442 men and 126 women with an average age of 60.29 + 9.79 years (25-87 years). The
average body mass index (BMI) ratio prior to surgery for all patients was 22.20 + 3.37
kg/m?2. Of the patients, 31.7% (n = 180) underwent open surgery, 40.0% (n = 227) had a
laparoscopic approach, and 28.3% (n = 161) underwent robot-assisted surgery. Based on
AJCC staging standards, 119 (21.0%) patients were categorized as stage I, 178 (31.3%)
had stage II, and 271 (47.7%) had stage III. A mean follow-up time of 45 mo was
established for all patients, ranging from 12 to 61 mo. All patients underwent a follow-

up assessment.
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Postoperative complications

Eighty-nine (15.7%). patients in our study experienced serious complications. The
occurrence of early postoperative complications in individuals experiencing radical
gastrectomy is shown in Table 1. The complications included a duration of enteral
nutrition longer than 2 wk in 26 patients, infection-related complications (incision
infection, abdominal infection, pulmonary infection) in 234 patients, an anastomotic
fistula in 6 patients, pyloric or intestinal obstruction in 14 patients, thrombosis or
embolism in 15 patients, and postoperative shock in 7 patients developed. All resolved
after treatment.

The clinical characteristics of the study population are shown in Table 2, along with a
comparison of the characteristics and clinical aspects of the 2 groups of patients who
had no complications (no) and/or experienced minor complications and those who had
major complications. Age (P = 0.046), BMI (P = 0.003), tumor size (< 3/= 3 cm) (P =
0.014), resection range (P = 0.019), perioperative transfusion (P < 0.001), and hospital
stay (P < 0.001) were significantly between the 2 groups (Table 2). For laboratory
parameters, lymphocytes (P < 0.001), neutrophils (P < 0.001), platelets (P = 0.013),
monocytes (P = 0.032), albumin (P < 0.001), fibrinogen (P < 0.001), carcinoembryonic
antigen (CEA) (P = 0.011), SIRI (P < 0.001), and AFR values (P < 0.001) also differed

significantly between groups.

Correlations between SIRI, AFR and the clinicopathological characteristics of gastric
cancer

Preoperative SIRI scores were related to sex (P = 0.002) and resection range (P = 0.008)
among patients with gastric cancer, as shown in Table 3. AFR was associated with the
degree of tumor differentiation (P = 0.002) and the duration of enteral nutrition (P =
0.01). Both preoperative conditions were related to age, tumor size (< 3/= 3 cm), TNM
stage, perioperative transfusion, carbohydrate antigen 199 (CA199), CEA, amount of
bleeding, locoregional recurrence or metastasis (P < 0.05). Upon further analysis, among

patients under 60 years of age, SIRI levels were lower and AFR levels were higher
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compared to patients older than 60 years (SIRI, P = 0.038; AFR, P < 0.001), and SIRI
levels were higher and AFR levels were lower in individuals with a maximum tumor
diameter > 3 cm compared to individuals with tumor diameter of 3 cm or less (SIRI, P <
0.001; AFR, P < 0.001). SIRI values were the highest in patients with stage III disease,
and AFRs were the lowest in patients with stage III (SIRI, P < 0.001; AFR, P < 0.001).
SIRI levels were higher and AFRs were lower in the perioperative blood transfusion
patients (SIRI, P < 0.001; AFR, P < 0.001). SIRI scores were higher and AFRs were lower
in the CA199 and CEA-positive group of patients (SIRI, P = 0.023, P < 0.001; AFR, P =
0.001, P < 0.001). The highest SIRI levels and lowest AFRs levels were observed in the
group with intraoperative blood loss > 400 mL (SIRL, P < 0.001; AFR, P < 0.001). The
SIRI levels of patients with gastric cancer with locoregional recurrence or metastasis

was noticeably increased (P < 0.001), and the AFRs were reduced (P < 0.001).

The significance of preoperative SIRI and AFR levels for early serious postoperative
complications in respectable gastric cancer

Table 4 lists the outcomes of the univariate and multivariate regression analyses that
were executed to establish the odds ratio (OR) values for the complication estimation.
The results suggested that high preoperative SIRI values were substantially related to
early serious postoperative complications (P < 0.001; OR = 1.429; 95%CI: 1.175-1.738),
and elevated preoperative AFRs levels were a protective factor against postoperative
complications (P < 0.001; OR = 0.729; 95%CI: 0.665-0.799). Additionally, the SIRI and
AFR components, such as neutrophil count, monocyte count, lymphocyte count, serum
albumin, and fibrinogen serum levels, age, BMI, tumor size (< 3/ 3 cm), resection
range, perioperative transfusion, and CEA status (< 5/2 5 ng/mL) were other variables
related to early serious postoperative complications revealed by univariate analysis (P <
0.05). Preoperative SIRI values and AFRs remained independent indicators for
postoperative complications in multivariable analysis (SIRL P = 0.018; OR = 1.221;
95%CI: 1.031-1.446; AFR: P < 0.001; OR = 0.761; 95%CI: 0.693-0.843). Perioperative
transfusion (P = 0.012; OR = 2.095; 95%CI: 1.179-3.722) was another contributing factor.
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Predictive abilities of SIRI and AFR values for postoperative complications

Previous statistical findings concluded that high levels of AFR were a protective
parameter for postoperative complications, but a high SIRI value was a risk factor.
Thus, to facilitate the calculation of the predictive power of SIRI combined with AFR,
we used the FAR in the calculation. ROC curve generation and AUC calculations were
used to determine the predictive capability of SIRI and AFR values. The AUC values for
SIRI, AFR, and SIRI combined with AFR levels are summarized in Figure 2. The AUC
value computed for SIRI was 0.765 (95%CI: 0.714-0.815), 0.743 for AFR (95%CI: 0.689-
0.797), and 0.779 for SIRI-AFR (95%CI: 0.737-0.820).

Establishment of SIRI-AFR scores

The patients were grouped based on the appropriate cut-off values for each
determinant, established using ROC curves with Youden’s index (SIRI: cut-off value:
1.007, sensitivity: 0.966, specificity: 0.532, AFR: cut-off value: 9.849, sensitivity: 0.770,
specificity: 0.582). A scoring system was developed according to the SIRI and AFR cut-
off values. Patients with a SIRI score of > 1.007 and an AFR of < 9.849 were assigned a
SIRI-AFR score of 2, patients with a SIRI score < 1.007 and an AFR > 9.849 were
assigned a SIRI-AFR score of 0, and those with a SIRI score of = 1.007 or an AFR of <
9.849 were assigned a SIRI-AFR score of 1. According to the SIRI-AFR system, 219
(38.6%),224 (39.4%), and 125 (22.0%) patients had scores of 0, 1, and 2, respectively.

Univariate and multivariate Cox regression analyses for OS and DFS

We conducted a COX analysis to investigate the primary variables influencing the
prognosis of patients with postoperative gastric cancer. Among patients with gastric
cancer, univariate analysis identified that a worse prognosis was profoundly associated
with older age (OS: P = 0.013; DFS: P = 0.003 ), large tumor size (OS: P < 0.001; DFS: P <
0.001), later clinical stage ﬁS: P < 0.001; DFS: P <0.001 ), perioperative transfusion (OS:

P <0.001; DFS: P < 0.001 ), positive CA199 (OS: P = 0.001; DFS: P = 0.001), positive CEA
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(OS: P <0.001; DES: P = 0.001), major postoperative cowjlications (OS: P < 0.001; DFS: P
< 0.001), no postoperative adjuvant chemotherapy (OS: P = 0.003; DFS: P = 0.002),
higher SIRI values (OS: P < 0.001; DFS: P < 0.001), lower AFR values (OS: P < 0.001;
DFS: P < 0.001), and high SIRI-AFR scores (OS: P < 0.001; DFS: P < 0.001). Multivariate
analysis revealed that T stage (P = 0.001, HR = 5.464, 95%CI: 1.948-15.327),
perioperative transfusion (P = 0.044; HR = 1.517, 95%CI: 1.011-2.277), positive CEA (P =
0.014; HR = 1.605; 95%CI: 1.101-2.338), fibrinogen levels (P = 0.005; HR = 1.415, 95%CI:
1.111-1.803), and SIRI-AFR scores (P = 0.004; HR = 3.134, 95%CI: 1.445-6.797) were the
independently determined prognostic variables for OS (Table 5). Similarly, Cox survival
multivariable analysis indicated that TNM stage (P =&001; HR = 4.071, 95%CI: 1.757-
9.435), major postoperative complications (P = 0.011; HR = 1.604, 95%CIL: 1.115-2.307),
albumin levels (P = 0.044; HR = 0.959, 95% CI: 0.920-0.999), fibrinogen levels (P = 0.003;
HR = 1.407, 95%CI: 1.126-1.759), and SIRI-AFR scores (P < 0.001; HR = 3.543, 95%CI:
1.844-6.809) were individual prognostic elements for DFS (Table 6). We also observed
that SIRI-AFR scores could effectively differentiate patients into 3 distinct risk groups
for OS and DFS (Figure 3).

According to the Cox regression model analysis, we performed further subgroup
analyses targeting TNM stage, perioperative transfusion, positive CEA, and major
postoperative complications, which were several important factors affecting prognosis.
The findings demonstrated longer survival in the low SIRI-AFR subgroups with TNM I-
II and TNM III (Figures 4A-D). In the subgroups without or with perioperative blood
transfusion, patients with low SIRI-AFR levels also had relatively better prognostic
ability (Figures 4E-H). Alternatively, patients with lower SIRI-AFR scores exhibited
longer survival in the CEA-negative and positive subgroups (Figures 4I-L). Not
surprisingly, prognoses were better in the lower SIRI-AFR group than in the high SIRI-
AFR group in subgroups with or without postoperative major complications (Figures

AM-P).
DISCUSSION
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Gastric cancer is a serious public health issueP®, and the occurrence of serious
complications and recurrence and metastasis after surgery remain difficult problems for
clinicians. The development of gastric cancer is a multi-gene, multi-step process and
certain key factors may participate in the development of gastric cancer and even
infiltration and metastasis at some stages. The systematic inflammatory response and
nutritional situation are 2 considerable contributing factorsl®l. SIRT and AFR values are
a valuable novel way to evaluate the inflammatory and nutritional conditions of
patients. To our knowledge, no studies have examined how SIRI and AFR values in
patients who received radical gastric cancer surgery relate to early postoperative
serious complications and postoperative survival outcomes. We created novel markers
in the current study and evaluated their diagnostic and predictive potential to aid in the
early identification and treatment of gastric cancer.

Tumorigenesis involves the establishment of a preneoplastic inflammatory
environmentB7l. The Correa sequence, the canonical theory of cancer development in
the stomach, indicated that the inflammatory response was an indispensable
component of tumor progression!®l. The epidemiological and clinical investigations
provided substantial evidence that inflammation is associated with supporting the
growth and dissemination of tumor cells!®1.

The SIRI is unique in reflecting the sophisticated interactions and complementary
activity of the major immune cells in the cancer microenvironment. This new metric
reflects the state of equilibrium between the immune and inflammatory systems of the
host. Neutrophils, as an essential element of the tumor microenvironment, participate in
tumor progression via multiple mechanisms, and the pathological activation of
neutrophils may symbolize the beginning of comprehending the Eocesses behind the
reactivation of dormant tumor cellsl®*l. Neutrophils produced substances, such as
chemokines, cytokines, stromal degrading proteases, and reactive oxygen species,
which can alter tumor growth and invasivenessl#l. Thus, neutrophil physiology at the
cellular and molecular levels seems to indicate that their primary function is to facilitate

transferential seeding. Neutrophil extracellular traps, shaped by molecularly released
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DNA, are intended to capture tumor cells in the circulation/*!l. Such an entanglement of
circulating tumor cells may be beneficial to intraluminal survival, adhesion to the
endothelium, and extravasation. Monocytes serve as cells bridging innate and adaptive
immunity, and can promote cancer immune escape by differentiation into
immunomodulatory cells*2l. They can be involved in the promotion, support, and
maintenance of tumor growth by affecting the tumor microenvironment through
multiple mechanisms that produce tolerance, angiogenesis, and accelerated tumor cell
proliferation(®l. Lymphocytes played a role in immunologic surveillance and were
contributory to identifying and destroying abnormal cellsl#l. Importantly, a biochemical
alterations of T cells can modulate cellular activities and promote tumor progressionl43l.
Evidence suggests that the magnitude and composition of tumor-infiltrating
lymphocytes can affect the survival of oesophageal adenocarcinomal4l.

With a combination of multiple metrics, the AFR can more accurately assess a
patient’s inflammatory status, coagulation, and nutritional conditions. Unlike other
indicators of inflammation, fibrinogen and albumin levels in the blood are not
disturbed by chemotherapy and reflect more accurately reflect the true inflammatory
state of the patient after chemotherapy#748l. Abnormal fibrinogen levels can lead to
disturbances in the control of normal homeostasis during coagulation. The
sedimentation of fibrinogen on cancer cells can form a physical shield to protect cancer
cells from recognition and lysis by natural killer cellsl*l. Albumin levels are influenced
by nutritional status and metabolism. Hypoalbuminemia can generate
immunodeficiency in tumor patients, reducing treatment effectiveness and increasing
mortalityl®l. Thus, albumin levels are a recognized prognostic factor for a number of
malignancies!® 2], Similarly, some research suggested that albumin levels affect the
likelihood of postoperative complications!®! and cancer recurrencel54.

Mounting data have pointed to the usefulness of SIRI values as a predictor of adverse
survival in patients with a range of malignancies, including gastric cancer55571. In our
findings, SIRI values constituted an independently attributable risk for severe

postoperative complications in patients with radical gastrectomy. Recently, Schietroma
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et all®! confirmed that SIRI could predict anastomotic fistulas after total gastrectomy.
Similarly, related research has also demonstrated that the AFR could predict the
prognoses of patients with pancreatic cancerl®!, gallbladder cancer!®), and colorectal
cancerl®?l. Chen et all®!l reported that the AFR was a distinct risk factor for postoperative
delirium in senior gastric cancer patients who underwent laparoscopic gastrectomy,
with a cut-off value of 9.95 and an AUC area of 0.614. You et all®! found that major
postoperative complications in senior gastric cancer patients after laparoscopic radical
gastrectomy were predicted by the preoperative AFR. The ROC curve's results revealed
a cut-off value of 8.49 and an AUC of 0.841. The discrepancy between our cut-off value
and the results for the AUC may be due to variations in the data samples and
methodological models. Our findings suggested that the AFR was a worthwhile
parameter for predicting serious complications and prognosis in patients receiving
radical gastrectomy in the early postoperative period. The predictive value of
combining SIRI and AFR values for early postoperative serious complications and
prognosis of patients undergoing radical gastrectomy was first identified through our
study, and suggest that it could be used as a tool to guide cancer treatment strategy
decisions.

SIRI and AFR values reflect the complex interactions and synergistic promotion
between major immune cells and components of the cancer microenvironment. By
integrating risks related to inflammation, coagulation, and nutrition, SIRI and AFR
values can deliver a more comprehensive assessment of a patient’s overall condition
and provide more accurate predictive outcomes. SIRI and AFR values are suitable for
frequent testing during follow-up because they have the advantages of easy
accessibility, low cost, and good reproducibility. Both the values and the dynamics of
SIRI and AFR have the potential to contribute to assessing the efficacy of adjuvant
radiotherapy, the selection of suitable patients for specific targeted therapies and
immunotherapies, and the monitoring of possible recurrences. In addition, SIRI and
AFR values can improve the accuracy and reliability of predictions by continuously

learning and updating the models. With the continuous development of medical
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technology and the accumulation of clinical data, SIRI values and AFRs can be used to
constantly optimize the models to provide more accurate prediction results and better
support for patient treatment and rehabilitation.

This investigation had a few limitations. Firstly, the retrospective nature of the study
at a single institution restricts its statistical power. Subsequently, we lacked an
evaluation of postoperative SIRI and AFR dynamic changes in a relatively large cohort
of gastric cancer patients. Therefore, larger multicenter prospective randomized
controlled trials are needed to verify our conclusions. Finally, despite the fact that SIRI
and AFR values are worthwhile and easily attainable routine blood parameters, the
underlying biological and molecular mechanisms that account for their prognostic and

predictive nature remain unclear.

CONCLUSION

Overall, the findings of this investigation indicate a significant association between
preoperative SIRI and AFR values in individuals with gastric cancer and the occurrence
of severe complications, as well as early postoperative survival outcomes. These results
may aid surgeons and oncologists in conducting more effective preoperative
evaluations and management and developing postoperative monitoring plans for

patients with gastric cancer.

ARTICLE HIGHLIGHTS

Research background

Gastric cancer is a serious public health issue, and the occurrence of serious
complications and recurrence and metastasis after surgery remain difficult problems for
clinicians. Patient survival rates are still low and the incidence of major postoperative
complications cannot be disregarded. The systemic inflammatory response, nutritional
level, and coagulation status are key factors affecting the postoperative recovery and

prognosis of patients with gastric cancer. The systemic inflammatory response index
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(SIRI) and the albumin fibrinogen ratio (AFR) are 2 valuable comprehensive indicators

of the severity and prognosis of systemic inflammation in various medical conditions.

Research motivation

The aim of this study was to assess the clinical importance and prognostic significance
of the SIRI scores and AFR on early postoperative outcomes in patients undergoing
radical gastric cancer surgery. These results may aid surgeons and oncologists in
conducting more effective preoperative evaluations and management and developing

postoperative monitoring plans for patients with gastric cancer.

Research objectives
The object of this study is to assess the clinical importance and prognostic significance
of the SIRI scores and the AFR on early postoperative outcomes in patients undergoing

radical gastric cancer surgery.

Research methods

We conducted an analysis of the clinicopathological characteristics and relevant
laboratory indices of 568 patients with gastric cancer from January 2018 to December
2019. We calculated and compared two indicators of inflammation and then examined
the diagnostic ability combined SIRI and AFR values for early postoperative serious
complications. We scored the patients and categorized them into 3 groups based on

their SIRI and AFR levels.

Research results

SIRI-AFR scores had the highest diagnostic power for early serious complications and
were an independent risk factor for prognosis in patients with gastric cancer.
Furthermore, the tumor-node-metastasis stage, perioperative transfusion, positive
carcinoembryonic antigen findings, and major postoperative complications were factors

associated with prognosis. The significant value of the SIRI and AFR for the early severe
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postoperative complications and prognosis in gastric cancer patients can provide
important insights for the future prevention and treatment of patients. However, we
lacked an evaluation of postoperative SIRI and AFR dynamic changes in a relatively
large cohort of gastric cancer patients. Therefore, larger multicenter prospective
randomized controlled trials are needed to verify our conclusions. And, despite the fact
that SIRI and AFR values are worthwhile and easily attainable routine blood
parameters, the underlying biological and molecular mechanisms that account for their

prognostic and predictive nature remain unclear.

Research conclusions
In this study, we created novel markers in the current study and evaluated their
diagnostic and predictive potential to aid in the early identification and treatment of

gastric cancer.

Research perspectives

Larger multicenter prospective randomized controlled trials are needed to verify our
conclusions. Another, the underlying biological and molecular mechanisms that
account for SIRI and AFR values prognostic and predictive nature remain unclear.
Further research is needed to elucidate the specific pathways and interactions through

which these indicators impact the postoperative outcomes in gastric cancer patients.
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