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Background: The prognostic values of serum cytokines in cancer have not yet been fully determined.
The objective of this study was to identify potential biomarkers associated with clinical outcomes in critical
gastrointestinal (GI) cancer patients.

Methods: A retrospective analysis was performed to quantify serum interleukin (IL)-2, IL-8, tumor
necrosis factor-o. (TNF-a), procalcitonin (PCT), and C-reactive protein (CRP) for correlation with clinical
outcomes in GI cancer patients. The patients were divided into tertiles or quartiles based on the cytokine
levels: Q1, Q2, and Q3, or Q1, Q2, Q3, and Q4. Receiver operating characteristic (ROC) curves were drawn
to determine the optimal cutoff values of the cytokines.

Results: Trend analysis showed that IL-2, IL-8, TNF-a, PCT, and CRP levels had significant positive
correlations with mortality in GI cancer patients (all P-values were lower than 0.05). The significance was
observed in Q3 vs. Q1 in IL-2 (P=0.026), Q3 vs. Q1 in IL-8 (P=0.003), Q2 and Q3 vs. Q1 in TNF-a (P=0.012
and P=0.002, respectively), Q4 vs. Q1 in PCT (P=0.031), Q3 and Q4 vs. Q1 in CRP (P=0.011 and P=0.001,
respectively). The area under curve (AUC) of IL-2, IL-8, TNF-a, PCT, and CRP were 0.706, 0.729, 0.743,
0.769, and 0.736, and the optimal cutoff points were determined at 838 U/mL, 46.15 pg/mL, 11.95 pg/mL,
0.77 pg/mL, and 109.38 mg/L, respectively. Under these critical values, the sensitivity was 73.3%, 66.7%,
80.0%, 93.3%, and 86.7%, and the specificity was 64.9%, 72.0%, 60.4%, 61.8%, and 68.9%, respectively.
Conclusions: In GI cancer patients, serum IL-2, IL-8, TNF-a, PCT, and CRP levels can provide potential
prognostic values for predicting clinical outcomes. The results may facilitate the exploration of cancer-

related cytokine networks and development of novel therapy for GI cancer patients.
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Introduction the USA, GI cancers are a societal burden with 319,160
Gastrointestinal (GI) cancer poses a high-threat risk to new cases and 160,820 GI cancer-related deaths reported
public health, and it accounts for approximately one-third in 2018 (2). Prognostic assessment for cancer patients has
of the total global cancer incidence and mortality (1). In remained challenging, and the use of a novel biomarker
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test in scientific research and clinical practice may provide
insight for personalized treatments and result in better
outcomes (3,4).

Inflammatory responses play pivotal roles in the
development of cancer, and are the major cause of morbidity
and mortality in cancer patients. Considerable attention has
been given to the potential value of serologic biomarkers,
such as pro- and anti-inflammatory cytokines, in early stage
identification of high-risk patients. Cytokines are small
molecule proteins synthesized and secreted by immune
cells (such as monocytes, macrophages, T cells, B cells, NK
cells, etc.) and some non-immune cells (endothelial cells,
epidermal cells, fibroblasts, etc.). The biological function
is regulating innate and adaptive immunity, and involved in
biological processes via binding to specific receptors (5,6). As
multifunctional molecules, these inflammatory biomarkers
not only damage cancer cells but also act as important
mediators in the killing of cancer cells (7). Increasing
studies have demonstrated that defects in immune function,
especially cellular immune dysfunction, occur commonly
in cancer patients, and cancer-related outcomes are always
related to higher levels of circulating cytokines (8). More
recently, cytokines have been recognized as important
mediators linking inflammation and cancer, and potential
therapeutic and preventive targets as well as prognostic
factors (9). For example, in colorectal cancer (CRC), high
serum interleukin-6 (IL-6) level correlates with advanced
pathological tumor stage and metastatic disease (10). Some
researchers built a diagnostic model for gastric cancer (GC),
and found that IL-6, IL-8, and TNF-a may potentially
serve as a screening method for the early detection of
GC (7). Higher levels of pro-inflammatory cytokines
are linked to cancer-related outcomes. In breast, lung,
and prostate cancer patients, the cytokines [granulocyte-
macrophage colony-stimulating factor (GM-CSF),
interferon-y IFN-y), IL-1B, IL-2, IL-4, IL-5, IL-12p70,
IL-17A, and IL-23] are found negatively correlated with
pain scores, and can be used to predict pain severity (11).

Previous studies have confirmed the correlation of
immune dysfunction and cancer, including cancer initiation,
promotion, progression, and metastasis, and cytokines’
level may vary with cancer stage, subtype, chemotherapy/
treatment, and so on (12). Therefore, it is difficult to
demonstrate the association of clinical outcome or cancer-
related symptom with any single specific biomarker.
Although prognostic scores based on systemic inflammation
markers such as C-reactive protein (CRP) and neutrophil

© Journal of Gastrointestinal Oncology. All rights reserved.

1399

count have been studied (13-15), predicting morbidity
and mortality in cancer patients remains challenging, and
there is ongoing controversy regarding the extent of what
cytokines’ level can inform the prediction of cancer patient
outcomes.

In an effort to explore prognostic values of cytokines
in GI cancer and generate new data for formulating more
individualized immune therapy regimens for GI cancer
patients, we detected the circulating level of IL-2, IL-8,
tumor necrosis factor-o (TNF-a), procalcitonin (PCT),
and CRP, and investigated the sensitivity and specificity in
predicting mortality in critical GI cancers. The findings
may provide a new direction for exploring the pathological
mechanism and also provide a potential means for treating
and predicting clinical outcomes in GI cancer patients.
We present the following article in accordance with the
REMARK reporting checklist (available at https://dx.doi.
org/10.21037/igo-21-334).

Methods
Setting and patients

This study was conducted in a large teaching hospital in
China (Clinical Trials Identifier: ChiCTR2000033894).

From 1 January 2018 to 31 December 2020, a total of
consecutive 408 patients with critical GI cancer who were
transferred to the surgical intensive care unit (SICU) after
surgery for further treatment were recruited to this study.
All patients received rule-based perioperative, anesthesia
management, and critical care. The inclusion criteria were:
(I) age >18 years old; (II) patients received elective or
urgent major surgery therapy; and (III) written informed
consent was provided. The exclusion criteria were: (I) a
history of systemic inflammatory disease; (II) treated with
glucocorticoid or cytokine/anti-cytokine therapy within the
previous year; (III) presence of severe bacterial infection
or sepsis; or (IV) baseline data (serum cytokine levels,
clinical characteristics) were missing within 24 h after SICU
admission.

This study was carried out retrospectively. Before the
analysis, the information of participants was anonymized
and deidentified. All procedures performed in this study
involving human participants were in accordance with the
Declaration of Helsinki (as revised in 2013), and approval
to conduct this study was granted by the Ethics Committee
on Human Experimentation of Zhongshan Hospital, Fudan
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University (B2020-107R).

Criteria for critical GI cancer

The criteria were established by the general surgery
department of Zhongshan Hospital, Fudan University. If 1
of the following was satisfied, it was considered critical GI
cancer, including:

@ Age >85 years.

(II)  Severe dysfunction of any vital organ:

(1)  Severe pulmonary function dysfunction.

(i) Heart insufficiency/heart failure [New York
Heart Association (NYHA) grade II or
above].

(iii) Patients with uremia requiring abdominal
dialysis or hemodialysis maintenance.

(iv) Liver dysfunction (Grade Child B or C); liver
cirrhosis; portal hypertension.

(v)  Immunosuppression state: long-term use of
hormones, immunosuppressants, cytotoxic
drugs, and so on.

(vi) Diabetic patients: poor blood glucose control;
with diabetes complications.

(III)  Insufficiency or pathological changes in 2 or more
vital organs.

(IV)  Acute cardiovascular and cerebrovascular disease
having occurred within 6 months, such as
myocardial infarction, cerebral infarction, cerebral
hemorrhage, and so on.

(V)  Intraoperative combined organ resection (except
cholecystectomy).

(VI) Postoperative unplanned reoperation.

(VII) Other patients identified with difficult or critical
diseases after discussion of a multidisciplinary
team.

Cytokine measurements

Blood specimens for cytokines were collected between 6:00
and 7:00 am in the first 24 h after SICU admission. The
blood was centrifuged for 10-15 min at 3,000 rpm, and the
serum was stored at —80 °C until it was assayed. According
to the manufacturer’s instructions, an IMMULITE 1000
Immunoassay System (Siemens Healthcare Diagnostics
GmbH, Berlin, Germany) was used to detect the serum

concentrations of IL-2, IL-8, TNF-a, and PCT. The inter-
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assay precision of IL-2, IL-8, TNF-a, and procalcitonin
were in the range 2.9-3.7%, 3.6-3.8%, 2.6-3.6%, and
1.4-6.9%, respectively; and the intra-assay precision were
in the range 6.1-8.1%, 5.2-7.4%, 4.0-6.5%, and 1.5-7.9%,
respectively. The normal ranges were 223 to 710 U/mL
for IL-2, <62 pg/mL for IL-8, <8.1 pg/mL for TNF-a,
<0.5 ng/mL for PCT, and 0-3 mg/L for CRP. The tests
were conducted by trained medical technicians who were
blinded to the clinical data.

Data collection

The primary outcome was hospital mortality. The
following data were collected within 24 h after SICU
admission: demographic information, including age and
gender; admission diagnosis; cytokine levels, type of organ
support [e.g., mechanical ventilation or continuous renal
replacement therapy (CRRT)]. Data were collected by
trained collectors from admission to death or discharge
from the SICU.

Statistical analysis

Categorical variables were presented as numbers
(percentages), and continuous variables with normal
distribution were presented as mean = standard deviation
(SD), non-normal variables were reported as median
(interquartile range). In case of missing data, average value
was used to interpolate the missing value.

Cytokine levels were classified into tertiles or quartiles
based on the distribution: Q1 (which also included
untested cases), Q2, and Q3, or Q1, Q2, Q3, and Q4. Chi-
square was used to analyze differences between groups
for categorical variables, and #-test or Mann-Whitney U
test for continuous variables. The odds ratio (OR) and
95% confidence intervals (CI) were calculated. Using
Q1 as a reference, we assessed ORs for the Q2, Q3, and
Q4. According to the results of the univariate analysis,
multivariate regression analyses were performed to identify
independent risk factors for mortality after adjustment for
confounding variables. Ascending tertiles or quartiles of
cytokine levels were treated as ordered categories when
conducting trend analysis. Receiver operating characteristic
(ROC) curves were established for the optimal cutoff values,
sensitivity, and specificity of 1L-2, IL-8, TNF-a, PCT, and
CRP level.
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Survival
Variables Group No. (%) ¥/z P value
Yes (n=392) No (n=16)
Gender Male 278 (68.1) 272 (69.4) 6 (37.5) 7.200 0.007
Female 130 (31.9) 120 (30.6) 10 (62.5)
Age (y) 74.0 (66.0, 81.8) 83.0 (76.0, 89.0) -3.044 0.002
Season in hospital Spring (3-5 m) 96 (23.5) 89 (22.7) 7 (43.8) 6.649 0.074
Summer (6-8 m) 128 (31.4) 126 (32.1) 2 (12.5)
Autumn (9-11 m) 81 (19.9) 76 (19.4) 5(31.3)
Winter (12-2 m) 103 (25.2) 101 (25.8) 2 (12.5)
Cancer site Stomach 199 (48.8) 198 (50.5) 1(6.3) 12.053 0.001
Colon 136 (33.3) 122 (31.1) 14 (87.5) 21.987 <0.001
Rectum 52 (12.7) 51 (13.0) 1(6.3) 0.632 0.427
Duodenum 25 (6.1) 25 (6.1) 0 - -
Mechanical ventilation Yes 77 (18.9) 61 (15.6) 16 (100.0) - -
No 331 (81.1) 331 (84.4) 0
CRRT Yes 10 (2.5) 3(0.8) 7 (43.8) 118.798 <0.001
No 398 (97.5) 389 (99.2) 9 (56.2)
Length of ICU stay 24 h 190 (46.6) 188 (48.0) 2 (12.5) 16.082 <0.001
48 h 86 (21.2) 84 (21.4) 2 (12.5)
72 h 52 (12.7) 50 (12.8) 2 (12.5)
>72 h 80 (19.6) 70 (17.9) 10 (62.5)

CRRT, continuous renal replacement therapy; ICU, intensive care unit.

Statistical analysis was performed using the software
SPSS 26.0 (SPSS Inc., IBM Corp., Chicago, IL, USA). A P
value <0.05 indicated statistical significance.

Results
Clinical characteristics

As shown in Table 1, a total of 408 critical GI cancer
patients were included, among whom 392 cases survived
and 16 died, with a mortality rate of 3.9%. Non-survivors
had a significantly older age compared with survivors, with
a mean age of 83.0 years (P=0.002). The non-survivor
group also had higher rates of female patients, colon cancer
patients, mechanical ventilation and CRRT therapy. When
the length of ICU stay >72 h, the proportion of non-
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survivors was significantly higher (P<0.001). Groups did not
differ significantly by season in hospital (P=0.074).

Cytokine levels in survivors and non-survivors

Table 2 summarizes the association of each cytokines’ level
and clinical outcome. Serum IL-2, IL-8, TNF-a, PCT,
and CRP levels in non-survivors were significantly higher
than those in the survivors. The levels of IL.-2, 11.-8, and
TNF-o were divided into tertiles: Q1 (which included
untested cases), Q2, and Q3. The proportion of non-
surviving patients in the highest tertile (Q3) were all higher
than those in the lowest tertile (Q1). The levels of PCT and
CRP were classified into quartiles: Q1 (which also included
untested cases), Q2, Q3, and Q4. The proportion of non-
surviving patients in the high quartiles (Q3 and Q4) were all
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Table 2 Cytokine levels in survivors and non-survivors
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Survival
Cytokines Groups No. (%) ¥/z P value
Yes (n=392) No (n=16)
IL-2 632.00 (468.25, 960.00) 1,142.00 (751.75, 1,465.50)  -3.323 0.001
Q1 (<644.50) 204 (50.0) 201 (51.3) 3(18.8) 9.006 0.007
Q2 (644.51-987.50) 102 (25.0) 98 (25.0) 4 (25.0)
Q3 (>987.50) 102 (25.0) 93 (28.7) 9 (56.3)
IL-8 22.60 (12.10, 45.90) 50.65 (25.10, 134.50) -3.350 0.001
Q1 (<24.40) 206 (50.5) 202 (51.5) 4 (25.0) 7.765 0.017
Q2 (24.41-46.80) 101 (24.8) 98 (25.0) 3(18.8)
Q3 (>46.80) 101 (24.8) 92 (23.5) 9 (56.3)
TNF-a 9.71 (6.95, 14.70) 16.30 (12.15, 35.53) -3.736 <0.001
Q1 (9.85) 213 (52.2) 212 (54.1) 1(6.3) 16.002 <0.001
Q2 (9.86-15.00) 99 (24.3) 92 (23.5) 7 (43.8)
Q3 (>15.00) 96 (23.5) 88 (22.4) 8 (50.0)
PCT 0.38 (0.14, 1.12) 1.65 (0.85, 6.06) -3.608 <0.001
Q1 (<0.15) 117 (28.7) 116 (29.6) 16.3) 11.484 0.005
Q2 (0.16-0.41) 96 (23.5) 95 (24.2) 1(6.3)
Q3 (0.42-1.22) 97 (23.8) 92 (23.5) 5(31.3)
Q4 (>1.22) 98 (24.0) 89 (22.7) 9 (56.3)
CRP 62.80 (26.62, 143.48) 146.69 (112.78, 191.10) -3.075 0.002
Q1 (<28.01) 214 (52.5) 212 (54.1) 2 (12.5) 17.511 <0.001
Q2 (28.02-69.32) 65 (15.9) 64 (16.3) 1(6.3)
Q3 (69.33-147.54) 65 (15.9) 59 (15.1) 6 (37.5)
Q4 (>147.54) 64 (15.7) 57 (14.5) 7 (43.8)

IL-2, interleukin-2; IL-8, interleukin-8; TNF-a, tumor necrosis factor-a; PCT, procalcitonin; CRP, C-reactive protein.

higher than those in the lowest quartile (Q1).

Trend analysis of each cytokines’ tertiles or quartiles

IL-2, IL-8, TNF-0, PCT, and CRP levels were fitted with
logistic regression analysis in the form of grade variables.
The results showed that all the cytokines’ levels had
significant linear correlations with patient outcomes, all the
P-value for trend analysis were <0.05. The levels of IL-2 (OR
=4.951, 95% CI: 1.206 to 20.319) and IL-8 (OR =6.973,
95% CI: 1.895 to 25.663) in Q3 were significantly higher
than those in the lowest tertile (Q1). The levels of TNF-a
in Q2 (OR =16.027, 95% CI: 1.861 to 138.002) and Q3
(OR =30.856, 95% CI: 3.530 to 269.683) were significantly
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higher than that in Q1. For PCT, the levels in Q4 (OR
=10.463, 95% CI: 1.238 to 88.442) were significantly higher
than that in the lowest quartile (Q1). The levels of CRP
in Q3 (OR =9.115, 95% CI: 1.643 to 50.570) and Q4 (OR
=19.441, 95% CI: 3.430 to 110.197) were significantly
higher than that in Q1 (Zable 3).

Predictive value of IL-2, IL-8, TNF-o, PCT, and CRP

Table 4 demonstrates that the area under curve (AUC) of
IL-2, IL-8, TNF-a, PCT, and CRP were 0.706, 0.729,
0.743, 0.769, and 0.736, respectively. This result indicated
that these variables carry diagnostic significance for critical
GI patients’ clinical outcomes. The optimal cutoff values
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Table 3 Logistic regression analysis of each cytokines’ tertiles or quartiles on patient outcomes

OR (95% Cl)

Variable P value for trend
Q1 Q2 Q3 Q4

Model I: IL-2 1.000 2.220 (0.444-11.105) 4.951 (1.206-20.319) 0.022
P values 0.332 0.026

Model II: IL-8 1.000 2.593 (0.514-13.088) 6.973 (1.895-25.663) 0.003
P values 0.249 0.003

Model Ill: TNF-a 1.000 16.027 (1.861-138.002) 30.856 (3.530-269.683) <0.001
P values 0.012 0.002

Model IV: PCT 1.000 1.386 (0.082-23.510) 4.757 (0.520-43.539) 10.463 (1.238-88.442) 0.007
P values 0.821 0.167 0.031

Model V: CRP 1.000 1.052 (0.089-12.493) 9.115 (1.643-50.570) 19.441 (3.430-110.197) 0.007
P values 0.968 0.011 0.001

All models were adjusted for gender, age, whether gastric cancer, and whether colon cancer. OR, odds ratio; Cl, confidence interval; IL-2,
interleukin-2; IL-8, interleukin-8; TNF-o, tumor necrosis factor-o; PCT, procalcitonin; CRP, C-reactive protein.

Table 4 Predictive values of IL-2, IL.-8, TNF-a, PCT, and CRP

Parameters IL-2 IL-8 TNF-a PCT CRP

AUC 0.706 (0.583-0.829) 0.729 (0.618-0.840) 0.743 (0.637-0.848) 0.769 (0.683-0.856) 0.736 (0.623-0.849)
Cutoff value 838 U/mL 46.15 pg/mL 11.95 pg/mL 0.77 pg/mL 109.38 mg/L
Sensitivity 73.3% 66.7% 80.0% 93.3% 86.7%
Specificity 64.9% 72.0% 60.4% 61.8% 68.9%

+LR 2.09 2.38 2.02 2.44 2.79

-LR 0.41 0.46 0.33 0.11 0.19

IL-2, interleukin-2; IL-8, interleukin-8; TNF-a, tumor necrosis factor-a; PCT, procalcitonin; CRP, C-reactive protein; AUC, area under the

curve; LR, likelihood ratio.

for IL-2, IL-8, TNF-a, PCT, and CRP, as determined by
the maximum Youden index, were 838 U/mL, 46.15 pg/mL,
11.95 pg/mL, 0.77 pg/mL, and 109.38 mg/L, respectively.
Under these critical values, the sensitivity was 73.3%,
66.7%, 80.0%, 93.3%, and 86.7%, and the specificity was
64.9%, 72.0%, 60.4%, 61.8%, and 68.9%, respectively.
The positive likelihood ratios for IL-2, IL-8, TNF-a, PCT,
and CRP were 2.09, 2.38, 2.02, 2.44, and 2.79, and the
corresponding negative likelihood ratios were 0.41, 0.46,
0.33,0.11, and 0.19, respectively (Table 4 and Figure I).

Discussion

Cytokine expression analysis may be a promising method
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for predicting clinical outcome and provide a measurement
to more objectively understand the complex nature of
cytokine regulation and association with complications
in cancer patients. A recent study by Qeadan et a/. (16)
explored map kinase-activated protein kinase 2 (MK2)
and a novel associated cytokine panel in GC using a
novel intercorrelation analysis approach. An interesting
finding was that the MK2 pathway is strongly linked with
metastasis and a panel of cytokines, including G-CSE, GM-
CSF, Mip-1p, IFN-a, MCP-1, IL-1p, IL-6, and TNF-a.
Chen ez al. (17) incorporated 19 cytokines that correlated
with neutrophil-lymphocyte ratio into a cytokine score,
and made a comparison between the composite score and
individual cytokines, demonstrating an enhanced prognostic
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Figure 1 Prognostic value of IL-2, IL-8, TNF-a, PCT, and CRP
for predicting clinical outcomes in critical GI cancer patients. IL-2,
interleukin-2; IL-8, interleukin-8; TNF-0, tumor necrosis factor-a;
PCT, procalcitonin; CRP, C-reactive protein; ROC, receiver

operating characteristic.

ability in CRC. These studies show the potential clinical
value of cytokines in predicting overall survival of GI cancer
patients.

The current study demonstrates a prognostic analysis
using serum cytokine expression level to predict clinical
outcome in critical GI cancer patients. On the first day
after SICU admission, the levels of IL-2, IL.-8, TNF-a,
PCT, and CRP were significantly elevated in non-survivors,
providing a potential value of cytokines that can predict
overall survival. Our current study found a correlation
between increased levels of 1L-2, IL-8, TNF-a, PCT, CRP
and mortality [Q3 vs. QI in IL-2 (P=0.026), Q3 vs. Q1 in
IL-8 (P=0.003), Q2 and Q3 wvs. QI in TNF-a (P=0.012
and P=0.002, respectively), Q4 vs. Q1 in PCT (P=0.031),
Q3 and Q4 vs. Q1 in CRP (P=0.011 and P=0.001)]. The
trend analysis demonstrated significant differences of all
the variables (all P values were lower than 0.05). Although
previous study showed cytokines present different
expression pattern across cancer types (18), prospective
studies of GI cancer outcome will benefit from this
particular study.

The precise prediction of prognosis in cancer patients
is a challenging issue. Variability in the clinical and
pathological characteristics of different cancers hinders
simple stratification of patients into meaningful prognostic
cohorts (19). Novel molecular tests provide insights for
improving accurate prognostic assessments for cancer
patients (3,20). As hallmarks of systemic inflammation in
cancer patients, cytokines have gained much interest in

© Journal of Gastrointestinal Oncology. All rights reserved.
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clinical practice. During the past decade, increasing findings
have demonstrated that serum cytokine concentrations
provide prognostic information in cancer patients. The
levels of IL-6 are associated with advanced stage in CRC
and GC, and higher IL-6 concentration is an independent
predictive marker of poor prognosis and survival (21-23).
Birgisson ez al. (24) analyzed 92 cancer-related proteins in
a cohort of stage II-IV CRC patients, including cytokines,
chemokines, and growth factors. The results showed that
CSF1, CXCL10, CXCL9, HGEF, IL-6, osteoprotegerin,
and PGEF, were significantly associated with survival, and
osteoprotegerin was the best in predicting survival in
multivariable survival models. Liang ez /. (25) determined
the association of cytokine and stages in GC, and found
that in stage III and IV, detection of IL-4, IL-6, and IL-10
mRNA expression were significantly more positive than
that in stage I and II.

Our study found that the optimal cutoff value for
IL-2, IL-8, TNF-a, PCT, and CRP were 838 U/mL,
46.15 pg/mL, 11.95 pg/mL, 0.77 pg/mL, and
109.38 mg/L in GI cancers. However, as the cytokine
arrays are multiplex, the prognostic value in different
diseases is inconsistent. In our previous study, the cutoff
values for IL-2, IL-6, IL-8, and TNF-a were 930.5 U/mL,
50.95 pg/mL, 44.1 pg/mL, and 11.95 pg/mL in critical
patients after major surgery (26). Rettig et al. (27) reported
the optimal cutoff point of IL-6 was 432 pg/mL on the first
day after surgery. Therefore, our results should be validated
in other cancer populations and supported by further
studies to examine the prognostic value of these cytokines.
In the future, the optimal combination of biomarkers as
a prognostic tool should be built and validated in cancer
patients.

Although we detected the prognostic value of cytokines
in GI cancers, there were still several limitations in our
study. First, we analyzed 5 cytokines respectively, although
combining these variables may provide more promising
information. A prognostic model including multiple
cytokine assays should be built to detect the clinical
outcomes in cancer or other diseases. Second, we only
analyzed the first detection level after SICU admission,
sequential and dynamic assessments during SICU stay may
provide further evidence for the prediction value of the
cytokines in critical GI cancer.

Conclusions

The current investigation provides a promising insight for
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the correlation between IL-2, IL-8, TNF-a, PCT, CRP, and
clinical outcomes in critical GI cancers. Prognostic value
analyses and identifying potential biomarkers are important
in investigating the mechanisms of cancer. Detection of
biomarkers with predictive abilities can help clinicians to
monitor cancer progression and engender individualize
treatment regimens.
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