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Abstract
The components of the tumor microenvironment (TME) in solid tumors, especially

chemokines, are currently attracting much attention from scientists. C-X-C motif

chemokine ligand 5 (CXCL5) is one of the important chemokines in TME. Over-

expression of CXCL5 is closely related to the survival time, recurrence and metasta-

sis of cancer patients. In TME, CXCL5 binds to its receptors, such as C-X-C motif

chemokine receptor 2 (CXCR2), to participate in the recruitment of immune cells

and promote angiogenesis, tumor growth, and metastasis. The CXCL5/CXCR2 axis

can act as a bridge between tumor cells and host cells in TME. Blocking the trans-

mission of CXCL5/CXCR2 signals can increase the sensitivity and effectiveness of

immunotherapy and slow down tumor progression. CXCL5 and CXCR2 are also

regarded as biomarkers for predicting prognosis and molecular targets for customiz-

ing the treatment. In this review, we summarized the current literature regarding the

biological functions and clinical significance of CXCL5/CXCR2 axis in TME. The

possibility to use CXCL5 and CXCR2 as potential prognostic biomarkers and thera-

peutic targets in cancer is also discussed
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1 INTRODUCTION

Even if the primary tumor is completely removed, it is still

possible for the tumor to recur in distant organs includ-

ing lung, brain, liver, and lymph nodes. This is a common

feature of different types of malignant tumors. Therefore,

researchers consider tumor development as an organic whole

rather than merely genetic alterations and transformation of

epithelial cells [1]. The tumor microenvironment (TME) facil-

itates tumor progression by affecting the immune surveillance

and delaying the response of tumor cells to chemotherapy

[2, 3]. The regulatory complexity of the interaction between

tumors cells and host cells in TME affects the clinical applica-

tion of many therapeutic targets [4]. In recent years, studies on

C-X-C motif chemokine ligand 5 (CXCL5) in tumor progres-

sion have proved that it can be used as a potential indicator

of tumor prognosis [5]. Previous studies have reported that

CXCL5/C-X-C motif chemokine receptor 2 (CXCR2) axis

can stimulate tumor growth and angiogenesis, and promote

the infiltration and activation of host cells [6]. The recruited

CXCR2+ cell populations play an essential role in malignant

progression of tumors and act as novel targets for cancer treat-

ment [7]. The importance of CXCL5/CXCR2 axis in various

cancers had led to the development of several small molecule

inhibitors that target this axis.

2 CXCL5/CXCR2 AXIS

2.1 CXCL5

CXC-type chemokines are a class of small molecule pep-

tides that function along with G-protein coupled receptors

(GPCRs) and participate in inflammatory response by

attracting relevant immune cells [8]. CXCL5, also known

as neutrophil activating peptide 78 (ENA-78), belongs to

the CXC-type chemokine family with a specific amino acid

sequence of glutamic acid-leucine-arginine which is shortly

named as ELR motif. The ELR motif of CXC-type chemokine

family plays an important role in angiogenesis [8]. CXCL5

can recruit cells, such as T/B lymphocytes and eosinophils

from the immune system to the corresponding regions during

immune response [9]. Besides, it also participates in promot-

ing the adhesion and remodeling of connective tissues [10].

CXCL5 is expressed by many immune cells, such as mac-

rophages [11], eosinophils [12], as well as non-immune cells

including mesothelial cells [13], and fibroblasts [14]. TME

involves various cells and factors complex composition in

TME is connected with various sources of CXCL5. The

sources of CXCL5 may be related to tumor autocrine and par-

acrine loop in the TME which is described in detailed below.

2.2 CXCR2

It is currently believed that CXCL5 transmits signals by

binding to the Interleukin-8B (IL-8B) receptor, which was

subsequently termed as CXCR2 [8]. CXCR2 is also highly

expressed in many types of cancers (Table 1). CXCR2 abnor-

mal expression combined with postoperative complications

can be used as a predictor of tumor recurrence (Table 1).

In addition to CXCL5, CXCR2 also binds to other ligands,

including C-X-C motif ligand 1 (CXCL1), C-X-C motif lig-

and 2 (CXCL2), C-X-C motif ligand 3 (CXCL3), C-X-C motif

ligand 6 (CXCL6), C-X-C motif ligand 7 (CXCL7) and C-X-

C motif ligand 8 (CXCL8) [8]. Meanwhile, human CXCL6

binds to both C-X-C motif chemokine receptor 1 (CXCR1)

and CXCR2. However, a study in mice demonstrated that

there was only one protein that had good homology with

CXCL5 and CXCL6, and was commonly referred to as murine

CXCL5, or called murine lipopolysaccharide-induced CXC

chemokine (LIX) [8].

3 THE RELATIONSHIP BETWEEN
CXCL5 AND TUMOR PROGRESSION

3.1 Overexpression of CXCL5 in tumors

According to the previous studies, more than 14 different

malignant tumor types, including breast cancer [15], bladder

cancer [16], non-small cell lung cancer [17], gastric cancer

[18], head and neck squamous cell carcinoma [19], cholangio-

carcinoma [20], hepatocellular carcinoma [21], prostate can-

cer [22], pancreatic cancer [23], colorectal cancer [24], glioma

[25], endometrial cancer [26], nasopharyngeal carcinoma

[27], and squamous carcinoma of larynx [6], had high expres-

sion of CXCL5 when compared to para-carcinoma or nor-

mal tissues (Table 1). By identifying and validating the genes

regarding the development of gastric cancer, researchers have

found that CXCL5, as one of the substances, was associated

with early stages of the disease [28]. After the gastric can-

cer patients underwent radical surgery, their levels of CXCL5

in serum were found to be reduced [28]. The expression lev-

els of CXCL5 in colorectal cancer tissues were also found

to be higher than colon adenomas which the malignancy is

lower than cancer [24, 29]. In colorectal cancer and hep-

atocellular carcinoma, CXCL5 expression in metastatic tis-

sues was found to be significantly higher than in the adja-

cent tissues [24, 29]. The expression intensity of CXCL5 was

also found to be consistent with the degree of malignancy,

metastatic potential, and degree of inflammatory infiltration,

which in turn bring new possibilities clinical applications

[30].
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T A B L E 1 The clinical application prospects of CXCL5 and CXCR2

Cancer types

Clinical relevance
CXCL5 CXCR2

Pancreatic cancer - be associated with poor survival [23] N/A

Glioma - be associated with higher tumor grade, advanced clinical

stage, and poor survival [25]

N/A

Hepatocellular

carcinoma

- be associated with neutrophil infiltration, shorter overall sur-

vival, and tumor recurrence [30, 76]

- be associated with relapse-free survival and over

survival [77]

- be associated with progression and poor prognosis

[78]

Lung cancer - be associated with tumor stage, lymph node metastasis, and

short over survival and progression-free survival [79]

- be associated with short over survival and disease-free sur-

vival [80]

- be associated with poor relapse-free survival [81]

- be associated with smoking and poor prognosis

[82]

Colorectal cancer - upregulate in tumor tissues than paracancerous tissues [34]

- be associated with advanced tumor stage and poor prognosis

[34]

- upregulate in patient serum compared with in healthy volun-

teers’ serum [83]

- be associated with female sex, liver metastasis, and poor over

survival [83]

- be associated with poor prognosis [59]

N/A

Osteosarcoma -upregulate in tumor tissues than paracancerous tissues [57] N/A

Gastric cancer -be associated with T-stage and distant metastasis [65] - be associated with poor tumor differentiation,

increased tumor depth, lymph node metastasis,

advanced TNM stage and short over survival [84]

- upregulate in cancer tissues than paracancerous

tissues [85]

- be associated with advanced tumor stage and poor

over survival [85]

Nasopharyngeal

carcinoma

- upregulate in cancer patient serum compared with in healthy

volunteers’ serum [27]

- be associated with poor survival [27]

- be associated with N classification, distant metastasis and,

poor over survival, poor distant metastasis-free survival, and

poor progression-free survival [86]

N/A

Prostate cancer - upregulate in metastatic cancer patients’ serum relative to

patients with localized prostate cancer or healthy controls [66]

N/A

Endometrial cancer - upregulate in late-stage cancer as compared to early-stage dis-

ease [87]

N/A

Biliary tract cancer - upregulate in tumor samples compared with paired normal tis-

sues [41]

- be associated with poor over survival after curative hepatic

resection [31]

N/A

Breast cancer - higher expression levels in metastases when compared with

grade I and III biopsies [15]

- upregulate in tumor samples than paracancerous tissues [16]

- be associated with disease stage [16]

N/A

Bladder cancer - be associated with TNM stage, cancer grade, lymph node

metastasis, poor over survival, poor progression-free survival,

and poor relapse-free survival [88]

N/A

(Continues)
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T A B L E 1 (Continued)

Cancer types

Clinical relevance
CXCL5 CXCR2

Esophageal cancer N/A - be associated with relapse-free survival and over

survival [89]

- upregulated in tumor samples than paracancerous

tissues [90]

- be associated with lymph node metastasis and

poor over survival [91]

Laryngeal squamous

cell carcinoma

- upregulate in tumor tissues than paracancerous tissues and

decrease in patient serum compared with in healthy volun-

teers’ serum [6]

- be associated with lymph node metastasis,

histopathological grade, and poor over survival

[92]

Astrocytic tumors N/A - be associated with over survival [93]

Renal cell carcinoma N/A - be associated with tumor size, Fuhrman grade,

poor over survival and relapse-free survival [94]

- upregulated in tumor tissues than paracancerous

tissues [95]

- be associated with high grade, advanced stage,

metastasis and poor over survival [95]

- be associated with high grade, advanced stage,

metastases and poor over survival [96]

Ovarian cancer N/A - be associated with poor over survival and early

relapse [97]

Abbreviations: CXCL5, CXC motif ligand 5; CXCR2, C-X-C motif chemokine receptor 2; N/A, not applicable.

3.2 The sources of CXCL5 in TME

Some scholars believed that CXCL5 in TME was predomi-

nantly produced by tumor cells in certain types of cancers,

such as hepatocellular carcinoma [31], breast cancer [32],

and intrahepatic cholangiocarcinoma [33]. Some research

shows that CXCL5 is induced by interleukin-17A (IL-17A)

or interleukin-1𝛽 (IL1𝛽) in TME and secreted by tumor cells,

conferring it as an invasive phenotype of tumor cells [31-33].

These parallel with the views of Zhao et al. [34] that the

primary source of CXCL5 in colorectal cancer is cancerous

epithelial cells rather than fibroblasts in tumor stroma [34].

Some researchers have found that the host cells in the

TME are also regarded as a non-negligible source of CXCL5

(Figure 1A). CXCL5 was abnormal high expression in

cancer-associated fibroblasts in melanoma [35]. In addition,

CXCL5 secreted by these fibroblasts promotes programmed

cell death protein 1 (PD-L1) expression in tumor cells,

forming an immunosuppressive microenvironment [35].

Macrophages in gastric cancer are considered to be an

important source of CXCL5. They can induce CXCL1 and

CXCL5 expression via the STAT3 feedforward loop and

thereby promote tumor cell migration [36]. Schwann cells in

the peripheral nervous system are responsible for epithelial-

mesenchymal transition, invasion and metastasis of lung

cancer cells through the CXCR2/PI3K/AKT/Glycogen syn-

thase kinase-3 (GSK-3𝛽)/Snail-Twist signaling pathway by

secreting CXCL5 [7]. Tumor-associated dendritic cells (DC)

interfere with functional DC maturation by secreting CXCL5

and IL-1𝛽 [37]. Mesenchymal stem cells (MSCs) activated by

acidic TME or tumor necrosis factor-𝛼 (TNF-𝛼) can secrete

CXCL5 and other pro-inflammatory factors [37]. Besides,

cancer-associated mesothelial cells, which are generated

by plasminogen activator inhibitor-1 (PAI-1), can secrete

interleukin-8 (IL-8) and CXCL5 via the nuclear factor-𝜅appa

B (NF𝜅B) signaling pathway and thereby promoting peri-

toneal metastasis [13]. Adipose tissue-derived stem cells

(ASCs) secrete CXCL5 which subsequently promotes tumor

growth and affects the development of breast tumors [38].

Studies on the relationship between tumors and distant

organs have confirmed that the metastatic niche is also a

link that cannot be ignored [39]. CXCL5 participates in

pre-metastatic niches formation (Figure 1B and Table 2).

In nude mice bearing esophageal cancer xenograft with Id1

overexpression, vascular endothelial growth factor receptor 1

(VEGFR1)+ bone marrow-derived dendritic cells (BMDCs)

in the tumor macroenvironment form pre-metastatic niches at

distant sites. CXCL5 is upregulated in the metastatic lung tis-

sues niches and cancer cells are attracted to the metastatic site

via the CXCL5/CXCR2 axis [14]. Platelet-derived CXCL5

are also reported to be involved in the recruitment of gran-

ulocytes into early metastatic niches [40]. In breast cancer, it

has been observed that MSCs could significantly increase the

metastatic rate of lung metastatic and bone metastatic events.

This observation is related to CXCL5 secretion by MSCs and

the recruitment of CXCR2+ neutrophils [37].
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F I G U R E 1 The sources and role of CXCL5 in TME and metastatic niche. (A) CXCL5 is derived from primary tumor cells and even tumor

cells in the blood circulation. It is also secreted by some other host cells in TME, including fibroblasts, macrophages, mesothelial cells, SCs, DCs and

ASCs. CXCL5 enriched in the microenvironment recruits immune-related cells to tumors mass, such as neutrophils and MDSCs. Patients with high

levels of CXCL5 have massive infiltration of T cells and macrophages, which in turn participates in immune responses. (B) Host cells in remote

organs, such as pulmonary epithelium II, osteoclasts, and platelets, can secrete CXCL5 to help the formation of metastatic microenvironment, which

is beneficial to tumorigenesis. In addition, in metastatic niche, CXCL5 can recruit tumor cells and immune cells, including VEGFR+ BMDCs,

granulocytes, and MSCs, and thereby play an important role in tumor progression. Abbreviations: CXCL5, C-X-C motif chemokine ligand 5; SC,

Schwann cells; DC, dendritic cell; ASC, Adipose tissue-derived stem cell; MSC, Mesenchymal stem cell; MDSC, myeloid-derived suppressor cell;

BMDC, bone marrow-derived dendritic cell; VEGF, vascular endothelial growth factor; VEGFR, vascular endothelial growth factor receptor 1; EGF,

epidermal growth factor; IL17A, interleukin-17A

3.3 The role of CXCL5/CXCR2 axis in TME

In TME, CXCL5 can play an indirect role in promoting

tumor progression by regulating the functions of various

host cells. Zhou et al. [41] revealed that CXCL5 increased

the possibility of proliferation and metastasis of intrahepatic

cholangiocarcinoma in a mouse xenograft model. Inter-

estingly, it does not exert any direct effect on intrahepatic

cholangiocarcinoma cells in vitro. Neutrophils may be an

important reason for the differences between in vivo and

in vitro studies. CXCR2+ neutrophils are recruited by

CXCL5 at tumor tissue, which then participate in tumor

progression [30, 42]. Hepatocellular carcinoma stem cell-like

cells overexpress CXCL5, which thereafter recruits more

tumor-associated neutrophils penetration through CXCR2

activation [43]. The recruited neutrophils migrate through

the lymphatic vessels and promote the lymphatic metastasis

of tumor cells [44]. CXCL5-overexpressing tumors reduce

the potential for lung metastasis by recruiting neutrophils

[45]. The results of multivariate regression analyses showed

that the overexpression of CXCL5 combined with the degree

of neutrophils infiltration in TME was related to advanced

clinical stage (stage III or IV) [6], overall prognosis [29],

and recurrence [30]. Moreover, CXCL5/CXCR2 axis not

only contributes to the recruitment of neutrophils but also

regulates the function of neutrophils in melanoma [45].

Patients with massive infiltration of myeloid-derived

suppressor cells (MDSCs) tumor tissues have significantly

increased likelihood of developing advanced clinical stage

disease, metastasis, drug resistance, and poor survival [46].

Polymorphonuclear MDSCs in renal cell carcinoma was

found to be associated with tumor grade and demonstrated

a positive correlation with the expression of inflamma-

tory mediators such as CXCL5 [47]. In breast cancer and

melanoma, the blockage of transforming growth factor-𝛽

(TGF-𝛽) signaling promoted the secretion of CXCL5,

CXCL1 and CXCL12, facilitating cancer progression and

lung metastasis [48]. The process involves the recruitment of

Gr-1+ CD11b+ MDSCs to tumor tissues and the increasing

flow of matrix metalloproteinases (MMPs) though stromal

cell-derived factor-1 (SDF-1)/CXCR4 and CXCL5/CXCR2

axes [48].

Previous experiments have shown that CXCL5 was posi-

tively associated with the degree of CD8+ T cells infiltration
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T A B L E 2 Functions of CXCL5 in TME and/or metastatic niche

Functions of CXCL5 References
Promote tumor angiogenesis and

lymphangiogenesis in TME

[51, 52]

Regulate the function of neutrophil in

TME

[45]

Positively related to the risk of metastasis [62, 63, 72]

Recruit immune cells

- Recruit neutrophils in TME and

metastatic niche

[30, 42–45]

- Recruit granulocytes to promote the

formation of early metastatic

microenvironment

[40, 49]

- Promote MDSCs infiltration in TME [47, 48]

- Positively related to the extent of

macrophage infiltration in TME

[50]

Promote cell proliferation of primary

tumors

[26, 54–57]

Abbreviations: CXCL5, CXC motif ligand 5; TME, tumor microenvironment;

MDSC, myeloid-derived suppressor cell.

in colon cancer tissues [49]. CXCL5 also recruits CD11b+

MMP9+ Ly6G+ granulocytes to promote the formation of

early metastatic niches via the CXCL5/CXCR2 axis [40]. A

low expression of CXCL5 in tissues has been found to reduce

the recruitment of tumor-associated lymphocytes [9]. Also,

CXCL5 has been associated with the degree of macrophage

infiltration in primary organs, participating in innate immune

responses and is considered important for immunotherapy

[50].

3.4 The contributions of CXCL5/CXCR2 axis
in tumor progression

Tumor progression is inseparable from tumor angiogenesis.

The abundant blood vessels induced by overexpressed

angiogenic factors supply more nutrient-rich blood to the

rapidly growing tumor tissues. CXCL5 has been reported

to have chemotactic effects on vascular endothelium and is

considered as an effective angiogenic factor (Figure 2 and

Table 2). CXCL5 in patients with non-small cell lung cancer

and gastric cancer showed close association with vascular

distribution of tumors [18]. In renal cell carcinoma and blad-

der cancer, CXCL5 is secreted by tumor cells and induces a

strong synergistic effect on the proliferation and recruitment

of endothelial cells in the pathway of CXCL5/CXCR2 axis

[51, 52]. Recombinant human CXCL5 activates CXCR2 to

promote angiogenesis and tube formation of blood vessels,

and involves in the process of proliferation and migration

of human umbilical vein endothelial cells via the CXCR2/

AKT/NF-𝜅B/Forkhead Box D1 (FOXD1)/VEGF-A signaling

pathway [53]. Overexpression of CXCL5 in the subcutaneous

xenograft tumor model increased the distribution density of

F I G U R E 2 The contributions of CXCL5 to tumor progression. CXCL5 promotes proliferation of tumors in situ. CXCL5 promotes the

migratory and invasive abilities of tumor cells to distant organs through blood vessels and lymphatic vessels. CXCL5 recruits more immune-related

cells, such as neutrophils, T cells and MDSCs, from the blood vessels to the tumor microenvironment. These cells play an essential role in the

development of tumors via CXCL5/CXCR2 axis. In addition, CXCL5 promotes tumor-associated angiogenesis and lymphangiogenesis, creating a

more conducive environment for tumor growth and metastasis
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micro vessels in vivo [53]. CXCL5/CXCR2 axis plays an

important role in tumor angiogenesis.

CXCL5 has also been shown to be involved in many aspects

of malignant progression of the tumor (Figure 2 and Table 2).

CXCL5 promoted the proliferation of several types of tumor

cells, such as the tumor cells in prostate cancer [54], cervi-

cal cancer [26], lung cancer [55], hepatoblastoma [56], and

osteosarcoma [57]. The increasing expression of CXCL5 and

IL-8 induced by snail also promoted prostate cancer cell

growth in vivo by CXCR2 activation [58]. However, the pro-

liferation of prostate cancer cells stimulated by CXCL5 could

not be replicated in vitro [58]. Similar results were observed

from in vitro experiments conducted on intrahepatic cholan-

giocellular carcinoma, lung cancer, and colorectal cancer

[41, 59]. In these studies, no statistical significance in the

proliferation rate of cells with CXCL5 overexpression or low

expression was observed. CXCL5 promotes cell proliferation

only in some tumor types and the differences in cell prolifera-

tion might be related to the differential expression of receptors

in various kinds of cells.

CXCL5 expression showed positive association with the

risk of metastases in cancer patients. Some studies reported

that the CXCL5 levels in metastatic tissues of lymph nodes

were significantly higher than that in the primary tumor area

in head and neck squamous cell carcinoma [19, 60]. The

appearance of CXCL5 was reported to be closely related with

the amount of neutrophil infiltration and the occurrence of

local metastasis in T4 stage melanoma [44]. The content of

CXCL5 in colorectal cancer liver metastasis tissue has been

described to be higher than that in healthy liver [61]. In tumor

tissues and blood of gastric cancer patients, high expression

of CXCL5 indicated an increased disease risk and lymph node

metastasis [60] but showed no close association with the T

stages [18]. Circulating lung cancer cell lines (CTC-TJH-01)

were constructed to find out that their metastatic ability was

associated with CXCL5 overexpression [62]. CXCL5 allows

tumor cells to acquire highly migrating and invasive pheno-

type. The expression of CXCL5 in high metastatic potential

hepatocellular carcinoma cell lines are also stronger than the

low invasive counterparts [63].

4 TARGETING CXCL5:
PROSPECTS IN CLINICAL
APPLICATION

4.1 CXCL5 as a potential prognostic
biomarker

The overexpression of CXCL5 in tumors has been observed

in many kinds of cancers, providing a powerful aid for indi-

vidual treatment and prognosis assessment of cancer patients.

The expression intensity of CXCL5 is closely related to the

degree of tumor differentiation, clinical stage, metastasis, and

survival time of cancer patients (Table 1). The results of mul-

tiple logistic regression analysis showed that CXCL5 expres-

sion level is a significant risk factor for N phase (N2, N3) in

gastric cancer but is not associated with T phase [64]. Accord-

ing a recent meta-analysis, CXCL5 expression level in tumor

tissues was found to act as an independent prognostic factor

for survival in cancer patients [5]. In postoperative survival

analysis of patients after complete pancreatic cancer resec-

tion, the mean survival time of CXCL5 expression group is

25.5 months, shorter than the negative groups [31]. CXCL5

overexpression was also reported to be inversely associated

with overall survival of patients with intrahepatic cholangio-

carcinoma and hepatocellular carcinoma [5].

Many studies have accessed the predictive significance

of CXCL5 in various cancer types. CXCL5 levels in serum

assists in predicting the development and metastasis of gas-

tric cancer. Compared with carcinoembryonic antigen (CEA),

the detection of serum CXCL5 and matrix-derived factor 1

(SDF-1) could more accurately predict the prevalence of gas-

tric cancer [65]. Combining CXCL5, SDF-1 and CEA mark-

ers to predict gastric cancer metastasis demonstrated a speci-

ficity of 92.8% and a sensitivity of 75% [65]. CXCL5 levels

were significantly increased in the serum of nasopharyngeal

carcinoma patients than the healthy group [27]. The levels of

CXCL5 in the serum of patients with metastatic prostate can-

cer were higher than patients with primary prostate cancer

or controls [66]. But not all patients had high CXCL5 lev-

els in their blood or tumor tissues. The content of CXCL5 in

the peripheral circulation of patients with laryngeal squamous

cell carcinoma or lung cancer has been reported to be signifi-

cantly lower than that in the blood surrounding the tumor [6,

67]. Some researchers hypothesized that the main source of

CXCL5 in the blood were the monocytes and platelets that

are recruited to the tumor area and leading to decreased levels

of CXCL5 in the blood. Consequently, it was reported that a

high CXCL5 secretion in the TME could suppress the amount

of CXCL5 in the blood.

4.2 Therapeutic potential of CXCL5
and CXCR2

Researchers have paid much attention to the potential of

CXCL5 in cancer screening, personalized anticancer treat-

ment. First, blocking CXCL5 seems as a new avenue in

the process of anti-tumor angiogenesis. Blocking CXCL5

effectively was found to reduce blood supply to the tumor,

thereby slowing the process of disease progression. CXCR2

antagonist SCH-527123 similarly reduced revascularization

by blocking the NF-𝜅B/MAPK/AKT signaling pathway [68].

Blocking the CXCL5/CXCR2 signaling reduces tumor

progression. The PI3K inhibitor (LY294002) blocks the
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phosphorylation of AKT and GSK-3𝛽 in the CXCL5/CXCR2

axis signaling pathway and reduces the invasive ability of

tumor cells [7]. Neutralization antibodies to CXCL5 decrease

the probability of metastasis of breast cancer cells [69]. In

addition, the drug sensitivity and thetreatment effects in dif-

ferent patients are vary widely. The CXCL5 inhibitor might

also be a new direction to predicte the drug resistance. CXCL5

is up-regulated in M-RT4 cell line, which is a bladder cancer

cell line and is resistant to mitomycin C. Reduced CXCL5

expression reduces the possibility of mitomycin C resistance

[70]. Similarly, CXCL5 cytokine showed significant upregu-

lation in sunitinib-resistant cells [71]. CXCL5 can be used as

a predictor of lysosomotropic drug resistance (sunitinib and

lapatinib) which contributes to autophagy and inflammatory

responses in breast and kidney cancer. Researchers believed

that CXCL5 cannot predict the efficacy of bevacizumab

guided by VEGF [71]. Second, CXCL5 was observed to be

associated with end-stage cancer and sunitinib recurrence

rates [71]. Therefore, an examination to evaluate CXCL5 in

the tissues should be conducted to guide further treatment.

This is regarded as a potential asset for personalized medicine

and more conducive to the efficacy of lysosomotropic

drugs.

At the same time, CXCL5 acts as a potential combina-

tion therapeutic strategy for chemotherapy or immunother-

apy. In lung cancer, neutralizing CXCL5 improved the effi-

cacy of tyrosine kinase inhibitor gefitinib without increase of

the associated side effects [72]. CXCL5 can be used as an

adjuvant to chemotherapeutics and improve the efficacy of

drugs.

The anti-tumor impact of CXCR2 in immunotherapy

has also received widespread attention. What remains to

emphasize is not only whether CXCR2 inhibitor prevents

the action of the CXCL5/CXCR2 axis but if it also affects

the mediation of other ligands of CXCR2. CXCR2 acts as a

potential target for regulating tumor immune escape. Block-

ing CXCR2 prevents the recruitment of inhibitory MDSCs

and improves the utility of immunotherapy by enhancing

the efficiency of anti-PD-1 in treating rhabdomyosarcoma

[73]. Blocking CXCR2+PMN− MDSCs enhanced CD4+

and CD8+ T cells infiltration and reduced tumor weight

[47]. CXCR2 blockage decreases colon cancer progression

and increases the sensitivity to platinum-based anticancer

medications [68]. Inhibition of CXCR2 also reduces the

recruitment of granulocytes to the primary tumor area to

regulate the progression of pancreatic ductal adenocarcinoma

[74]. Blockage of platelet-derived CXCL5/7 signaling with

CXCR2 blocker inhibits the establishment of early metastatic

niches [40]. CXCR2 inhibitors demonstrated a good tolerance

in most of the patients clinically, and relevant clinical trials

are currently underway [75]. In human epidermalgrowth

factor receptor-2 (HER-2)-negative metastatic breast cancer

patients, the non-competitive CXCR1/2 antagonist Reparixin

T A B L E 3 The clinical application prospects of CXCL5

Potential therapeutic application References
Inhibit the establishment of early

metastatic microenvironment

[40]

Restrain tumor progression [7, 47, 69]

Reduce resistance to targeted drugs [47, 70, 71]

Inhibit tumor angiogenesis [53, 68]

Enhance drug utility [68, 72, 73]

assisting paclitaxel is considered to be safe and has no mutual

pharmacokinetic effects (NCT02001974) [75]. Relevant

clinical applications are should be conducted to improve the

survival time of patients (Table 3).

5 CONCLUSIONS AND
PERSPECTIVES

The interaction between TME and tumor cells has brought

a new revolution in anti-cancer immunotherapy. Current

researches indicated that blocking the CXCL5/CXCR2 axis is

an effective method to resist tumor cell growth and improve

therapeutic sensitivity. Blocking the relationship between

CXCL5 and tumor extracellular environment promoted

improvement of treatment method. According to different

expressions of CXCL5 in patients, the personality therapy

was customized to improve the tumor prognosis effectively.

We suggest that CXCL5 can be regarded as a new treatment

paradigm for predicting tumor prognosis, assessing tumor

progression, and impeding tumor development.
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