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Abstract. The interaction between tumor necrosis factor 
receptor superfamily, member 4 (OX40) on T cells and the 
OX40 ligand (OX40L) on antigen‑presenting cells (APCs) 
is a pivotal step for T‑cell activation and the promotion of 
antitumor immunity. However, it is hypothesized that soluble 
OX40 (sOX40) in blood suppresses T‑cell activation by 
blocking the OX40/OX40L interaction. In the present study, 
the association between blood sOX40 levels and the clinical 
characteristics of advanced colorectal cancer (CRC) patients 
was investigated. Blood was collected from 22 patients with 
advanced CRC. Blood sOX40 levels were determined by 
enzyme‑linked immunosorbent assay  (ELISA). Messenger 
RNA (mRNA) expression encoding OX40 or cytokines 
was analyzed by quantitative RT‑PCR. Blood sOX40 levels 
were positively correlated with the blood levels of carbohy-
drate antigen (CA) 19‑9, carcinoembryonic antigen (CEA), 
C‑reactive protein (CRP) and soluble programmed cell death 
ligand‑1 (PD‑L1) in patients but negatively correlated with the 
blood levels of albumin. Blood sOX40 levels were not corre-
lated with the mRNA expression of interferon (IFN)‑gamma, 
interleukin  (IL)‑6, IL‑10 and IL‑4 in the peripheral blood 

mononuclear cells (PBMCs) of the patients and were not corre-
lated with the frequency of programmed cell death‑1 (PD‑1) 
expressing CD4+, CD8+ and CD56+ cells. Notably, according 
to both univariate and multivariate analyses, high blood 
sOX40 levels were significantly correlated with a reduced 
survival time in patients. Although activated Jurkat cells 
(a human T cell line) exhibited an upregulation of sOX40 
production and OX40 mRNA expression, the OX40 mRNA 
expression of the PBMCs of patients was not correlated with 
blood sOX40 levels. High blood levels of sOX40 were corre-
lated with a reduced survival time in patients with advanced 
CRC, possibly associated with the suppression of antitumor 
immunity by sOX40.

Introduction

The immune status in the tumor microenvironment appears 
to be an important factor in determining the progression of 
cancer (1). Tumor‑infiltrating lymphocytes (TILs), effectors of 
cell‑mediated antitumor immunity, are closely associated with 
tumor growth, metastasis and chemoresistance in colorectal 
cancer (CRC), affecting the prognosis of CRC. It has been 
reported that a dense infiltration of TILs is correlated with 
an improved survival outcome in CRC (2‑4). A high density 
of TILs in the metastatic tumor is also correlated with better 
relapse‑free and overall survival rates after resection of the 
metastatic tumor (5,6). Abundant TIL infiltration is correlated 
with improved efficacy of neoadjuvant chemoradiotherapy 
in patients with locally advanced rectal cancer  (7) and in 
those with a distant metastatic tumor (8). The measurement 
of TILs in the primary tumor using the method proposed by 
the International TILs Working Group (https://www.tilsin-
breastcancer.org) can be used as a prognostic marker for the 
clinical effectiveness of palliative chemotherapy in patients 
with stage IV CRC (9).

Antitumor immune activity is accelerated or suppressed 
by the delicate balance between immune‑stimulating and 
immune‑suppressive networks. T  cell‑mediated antitumor 
immunity is regulated by the interaction between recep-
tors and ligands of costimulatory or coinhibitory immune 
checkpoint molecules  (10). PD‑1 is one of the pivotal 
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coinhibitory molecules, and the blockade of the interaction 
between PD‑1 and its ligand, programmed cell death ligand‑1 
(PD‑L1), by monoclonal antibodies leads to the activation of 
T cell‑mediated antitumor immunity and successful anticancer 
treatment (11,12).

Tumor necrosis factor receptor superfamily, member 4 
(TNFRSF4) is also known as OX40 (CD 134)  (13). It is a 
costimulatory immune checkpoint molecule, and its expres-
sion is induced on T cells by activation (14). OX40 ligand 
(OX40L) is expressed on activated APCs (15). The binding of 
OX40L to OX40 on T‑cells generates an efficient clonal expan-
sion and the effective primary responses of CD4+ and CD8+ 
T cells (14,16,17). It is also known that the OX40/OX40L inter-
action blocks natural regulatory T‑cell activity and inhibits 
inducible regulatory T‑cell generation  (18,19). It has been 
reported that an artificially enhanced OX40/OX40L interac-
tion could induce antitumor effector CD8+ and CD4+ T cells 
and suppress Treg activity, resulting in an increase of effective 
antitumor immunity (20‑22).

Recently, it was reported that the soluble form of OX40 
(sOX40) exists in human blood and could be quantita-
tively detected by enzyme‑linked immunosorbent assay 
(ELISA)  (23). If sOX40 has a binding site to OX40L, it 
has the capacity to bind to OX40L on APCs, leading to the 
blockade of the natural OX40/OX40L interaction, resulting in 
a suppression of T‑cell activation. In fact, an administration of 
soluble OX40‑Ig fusion protein, which can bind to OX40L and 
inhibit the OX40/OX40L interaction, suppressed the immune 
activity that generates experimental autoimmune encephalo-
myelitis in an animal model (24). In the present study, it was 
revealed that sOX40 is detectable in the blood of patients with 
CRC, indicating that high blood levels of sOX40 may affect 
antitumor immunity against CRC. In the present study, the 
association of blood sOX40 levels and clinical characteristics 
of CRC was investigated.

Materials and methods

Patients. Blood samples and clinical information were 
retrospectively collected from 22  patients who had been 
histologically or cytologically diagnosed with advanced CRC 
or postsurgical recurrent CRC at The Jikei University Hospital 
(Tokyo, Japan). Survival was defined as the period from blood 
sample collection to death or the last follow‑up observation. 
The study protocol was approved by the Ethics Committee of 
The Jikei University School of Medicine (30‑397 9418) and 
conducted in accordance with the Declaration of Helsinki.

Sample collection, procedure and restoration. Blood was 
collected into a cell preparation tube with sodium citrate 
(BD Vacutainer® CPT™; BD Biosciences) and centrifuged 
at 620 x g at room temperature for 20 min. Plasma samples 
were stored in 1‑ml aliquots at ‑80˚C. Peripheral mononuclear 
cells (PBMCs) were collected and frozen‑stored using Cell 
Reservoir One (Nacalai Tesque, Inc.).

Quantification of sOX40. Blood sOX40 concentrations were 
measured using an ELISA kit for sOX40 (Immuno‑Biological 
Laboratories, Ltd.) according to the manufacturer's protocol. 
The quantitative range was 15.6‑1,000 pg/ml. Blood levels of 

sOX40 in normal healthy subjects were 78.7±28.5 pg/ml. Each 
sample was analyzed in duplicate. The quantity of sOX40 in 
the culture supernatants of Jurkat cells was determined using 
the same ELISA assay kit.

Table I. Characteristics of the CRC patients.

Patients characteristics	 No. of patients	 (%)

Sex	
  Male	 12	 54.5
  Female	 10	 45.5
Age (years)	
  Median	 71.5	
  Range	  29‑81	
Status		
  Firstly diagnosed	 9	 40.9
  Postsurgical recurrence	   13	 59.1
Primary site	
  Ascending colon	 10	 45.5
  Transverse colon	   0	 0
  Descending colon	   1	 4.5
  Sigmoid colon	   4	 18.2
  Rectum	   7	 31.8
Metastatic site	
  Liver	 11	
  Lung	   7	
  Peritoneum	   7	
  Lymph nodes	   4	
Histologic subtype	
  tub1	   8	 36.4
  tub2	   4	 18.2
  Unknown	 10	 45.5
RAS mutation	
  Wild type	   5	 22.7
  Mutation type	   8	 36.4
  Unknown	   9	 40.9
Stage	
  Ⅱ	  2	 9.1
  Ⅲ	  2	 9.1
  Ⅳ	 18	 81.8
ECOG PS	
  0	 19	 86.4
  1	   3	 13.4
Chemotherapy line	
  Adjuvant	   4	 18.2
  1st	 18	 81.8
History of Chemotherapy	
  Yes	   3	 13.6
  No	 19	 86.4

CRC, colorectal cancer; tub, tubular adenocarcinoma; ECOG PS, 
Eastern Cooperative Oncology Group Performance Status.
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Cell culture. Jurkat cells  (25), a human T  cell line, were 
obtained from the American Type Culture Collection 
(ATCC) and cultured in RPMI‑1640 medium supplemented 
with 10% fetal bovine serum, 100 units/ml penicillin and 
100  µg/ml streptomycin. Phorbol 12‑myristate 13‑acetate 
(PMA; Sigma‑Aldrich; Merck KGaA) was used for the 
activation of Jurkat cells.

Flow cytometry. Cell surface OX40 expression was examined 
by flow cytometry. A suspension of untreated or PMA‑treated 
Jurkat cells was stained with phycoerythrin (PE)‑conjugated 
anti‑human OX40 (clone Ber‑ACT35; BioLegend, Inc.) and 
the appropriate isotype controls (BioLegend, Inc.) for 30 min 
at 4˚C in the dark. Cells were analyzed on a MACSQuant 
Analyzer (Miltenyi Biotec GmbH) using MACSQuantify 
Software Version 2.0.

Quantitative RT‑PCR. Quantitative RT‑PCR was performed 
as previously described (26). TaqMan primers for the IL‑6 
(Assay ID: Hs00174131_m1), IL‑10 (Assay ID: Hs00961622_
m1), IL‑4 (Assay ID: Hs 00174122_m1), IFN‑γ (Assay ID: 
Hs00989291_m1), OX40 (Assay  ID: Hs00937195_g1) and 
18S ribosomal RNA (Assay ID: Hs99999901_s1) genes were 
purchased from Applied Biosystems. Relative expression was 
calculated using the ∆∆Cq method (27).

Statistical analysis. The software package StatFlex (version 6; 
Artech Co., Ltd., Osaka, Japan) was used for statistical 
analysis. Pearson's correlation coefficient was used to analyze 
the association of OX40 levels with clinical characteristics. 
Univariate and multivariate Cox proportional hazards models 
were performed to obtain prognostic factors. Survival analysis 
was performed using the Kaplan‑Meier estimate. P‑values 
were calculated according to the log‑rank test. P<0.05 was 
considered as statistically significant.

Data of ELISA and flow cytometry in the experiments 
using Jurkut cells are presented as the mean  ±  standard 
deviation (SD). Comparisons between the untreated control 
and drug‑treated groups were performed by Dunnett's multiple 
comparisons test. The software package GraphPad Prism 7 
version (GraphPad Software, Inc.) was used for statistical 
analysis. A P‑value of <0.05 was considered to indicate a 
statistically significant difference.

Figure 1. Distribution of blood sOX40 levels of healthy adults and CRC 
patients. The statistical difference was determined by Mann‑Whitney U test. 
CRC, colorectal cancer; sOX40, soluble OX40.

Table II. Correlation between blood sOX40 levels and charac-
teristics of CRC patients.

Variables	 r	 P‑value

Age (years)	 0.130	 n.s.
Sex: male/female	‑ 0.264	 n.s.
Survival time (days)	‑ 0.710	 <0.001
Laboratory findings		
  CA19‑9 (U/ml)	 0.665	 <0.001
  CEA (ng/ml)	 0.541	 0.009
  CRP (mg/dl)	 0.807	 <0.001
  LDH (U/l)	 0.275	 n.s.
  Albumin (g/dl)	‑ 0.594	 0.004
  WBC (cells/µl)	 0.170	 n.s.
  Lymphocyte (cells/µl)	‑ 0.270	 n.s.
  Lymphocyte (%)	‑ 0.319	 n.s.
  Monocyte (cells/µl)	 0.111	 n.s.
  Monocyte (%)	‑ 0.032	 n.s.
  sPD‑L1	 0.566	 0.006

Correlation was analyzed by Pearson's correlation coefficient. P<0.05 
indicated a significant difference in correlation between the two 
indexes. There was a positive correlation between the serum level 
of OX40 and that of CA19‑9, CEA, CRP and sPD‑L1. There was a 
negative correlation between the serum level of OX40 and that of 
albumin. There was a negative correlation between the serum level 
of OX40 and survival time. sOX40, soluble OX40; CRC, colorectal 
cancer; r,  Pearson's correlation coefficient; n.s., not significant; 
CA19‑9, carbohydrate antigen 19‑9; CEA, carcinoembryonic antigen; 
CRP, C‑reactive protein; LDH, lactate dehydrogenase; WBC, white 
blood cell.

Table III. Correlation between blood sOX40 levels and the 
immunological markers of the CRC patients.

Variables	 r	 P‑value

Interleukin‑6	‑ 0.056	 n.s.
Interleukin‑10	 0.094	 n.s.
Interleukin‑4	 0.155	 n.s.
Interferon‑γ	‑ 0.181	 n.s.
IL‑10/IFN‑γ	 0.244	 n.s.
PD‑1+CD4+	 ‑0.269	 n.s.
PD‑1+CD8+	 ‑0.227	 n.s.
PD‑1+CD56+	 ‑0.237	 n.s.

sOX40, soluble OX40; CRC, colorectal cancer; r, Pearson's correla-
tion coefficient; n.s., not significant; IL, interleukin; IF, interferon; 
PD‑1, programmed cell death 1.
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Results

Blood sOX40 levels are positively correlated with the blood 
levels of tumor markers and CRP but negatively correlated 
with that of albumin. Table I reveals the characteristics of 
22 patients with advanced CRC. Twelve males and 10 females 
were examined, and their median age was 71.5 years (29‑81). 
Nine patients were firstly diagnosed, and the remaining 
13  patients had postsurgical recurrence. Eighteen out of 
22 patients had stage IV, 2 had stage III and 2 had stage II CRC. 
All patients received chemotherapy (adjuvant, 4; 1st line, 18) 
based on UFT or cisplatin.

The blood levels of sOX40 in CRC patients were 
significantly higher than those of healthy adults (Fig. 1). The 
median value of blood sOX40 level of the healthy adults was 
71.0 (n=10), and that of the CRC patients was 150.5 (n=22).

The association between blood sOX40 levels and the 
clinical characteristics of the patients was investigated. Blood 
sOX40 levels were negatively associated with survival time 
in clinical characteristics (Table II and Fig. 2). In laboratory 
findings, blood sOX40 levels were positively correlated with 
blood levels of CA19‑9, CEA, CRP and sPD‑L1 but negatively 
correlated with blood albumin levels (Table II and Fig. 2).

Blood sOX40 levels are not associated with the expression 
of cytokines or PD‑1 in PBMCs. Cellular OX40 is generally 
expressed on activated immune cells (14). Accordingly, the 
expression of mRNAs encoding cytokines that positively 
or negatively regulate T‑cell immunity was examined for 
the association of blood sOX40 levels. Blood sOX40 levels 
were not associated with mRNA expression encoding IL‑6, 
IL‑10, IL‑4 and IFN‑γ or the ratio of IL‑10/IFN‑γ (Table III). 

PD‑1 expressed on T cells is a marker for T‑cell activation or 
exhaustion (11). Blood sOX40 levels were not associated with 
the frequency of PD‑1‑expressing immune cells (Table III).

High blood sOX40 levels are significantly correlated with 
reduced survival in CRC patients. The prognostic value of 
the clinical factors of the CRC patients was examined. In both 
univariate and multivariate analyses, blood sOX40 levels were 
negatively correlated with the survival time of the patients, 
and high blood sOX40 levels were significantly correlated 
with a reduced survival of the patients (Table IV). No other 
factors were revealed to be prognostic factors. Fig. 3 shows 

Figure 2. Correlation of blood OX40 levels with laboratory findings and survival time of the CRC patients. CRC, colorectal cancer. OX40, tumor necrosis factor 
receptor superfamily, member 4.

Figure 3. Kaplan‑Meier curves of overall survival according to the blood 
level of OX40. Survival analysis was performed using the Kaplan‑Meier 
estimate. P‑values were calculated according to the log‑rank test.
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Kaplan‑Meier curves of overall survival of the patients based on 
the blood levels of sOX40. The patients with blood sOX40 levels 
<150 pg/ml exhibited a longer survival time, while those with 
levels >150 pg/ml exhibited a significantly shorter survival time.

OX40 mRNA expression of the PBMCs of patients is not 
associated with blood sOX40 levels. Jurkat cells activated by 
PMA treatment enhanced the expression of CD69, an activa-
tion marker of T cells, and OX40 (Figs. 4 and S1) as well 
as the release of sOX40 into the culture supernatants. PMA 

treatment also upregulated OX40 mRNA expression in Jurkat 
cells (Fig.  4). However, there was no correlation between 
OX40 mRNA expression in the PBMCs of the patients and the 
blood sOX40 levels (P=0.2474) (Fig. 5).

Discussion

The present study demonstrated that the prognosis of CRC 
patients with high blood levels of sOX40 was worse than 
those with low blood levels of sOX40. The survival time of the 

Table IV. Prognostic value of blood sOX40 level for the overall survival by Cox proportional hazards model.

Variables	 No.	 HR	 95% CI	 P‑value

Univariate analysis				  
  Age, years				  
    ≤70	 9	 1.00		
   >70	 13	 1.72	 0.32‑9.11	 0.52
Sex (male vs. female)				  
  Female	 9	 1.00		
  Male	 13	 0.59	 0.13‑2.80	 0.59
WBC (cells/µl)				  
  ≤9,000	 17	 1.00		
  >9,000	 5	 3.14	 0.70‑14.18	 0.14
LDH (U/l)				  
  ≤400	 17	 1.00		
  >400	 5	 1.67	 0.32‑8.66	 0.54
Albumin (g/dl)				  
  ≤3.8	 8	 1.00		
  >3.8	 14	 0.25	 0.05‑1.39	 0.11
CRP (mg/dl)				  
  ≤0.4	 12	 1.00		
  >0.4	 10	 5.24	 0.99‑27.60	 0.051
CEA (ng/ml)				  
  ≤50.0	 15	 1.00		
  >50.0	 7	 3.21	 0.70‑14.77	 0.13
CA19‑9 (U/ml)				  
  ≤100	 11	 1.00		
  >100	 11	 3.64	 0.69‑19.16	 0.13
Creatinine (mg/dl)				  
 ≤1.0	 19	 1.00		
 >1.0	 3	 0.83	 0.10‑6.95	 0.86
sOX40				  
  ≤150	 11	 1.00		
  >150	 11	 9.80	 1.15‑83.41	 0.037
Multivariate analysis				  
  Age (≤70 vs. >70)	 ‑	 0.97	 0.12‑7.94	 0.98
  Sex (male vs. female)	‑	  0.93	 0.11‑8.28	 0.95
  Creatinine (≤1.0 vs. >1.0)	 ‑	 0.92	 0.08‑10.29	 0.95
  sOX40 (≤150 vs. >150)	 ‑	 9.67	 1.07‑87.59	 0.044

sOX40, soluble OX40; WBC, white blood cell, LDH, lactate dehydrogenase; CRP, C‑reactive protein; CEA, carcinoembryonic antigen; 
CA19‑9, carbohydrate antigen 19‑9; OX40, tumor necrosis factor receptor superfamily, member 4.
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patients with high blood sOX40 levels was significantly shorter 
than those with low blood sOX40 levels. It is conceivable that 
sOX40 in the blood blocks the interaction between OX40 on 
T cells and OX40L on APCs, resulting in the suppression of 
T cell activation and T cell‑mediated antitumor immunity. The 
artificially created OX40‑immunoglobulin (OX40‑Ig) fusion 
protein revealed activity resembling that of sOX40, preventing 
OX40 on T cells from reaching OX40L on APC, thus reducing 
the T‑cell response. Experiments in mice have demonstrated 
that the administration of OX40‑Ig reduces the T  cell‑
mediated immune response (24,28) and that the administration 
of OX40L‑Ig, conversely, enhances it, including antitumor 
immunity (16,29). The fact that a dense infiltration of TILs is 
associated with a favorable prognosis of CRC indicates that 
intrinsic cellular immunity may elicit a suppressive activity 
regarding the development of CRC (2,3,5,6). The suppres-
sion of T‑cell activation by the blockade of the OX40/OX40L 
interaction by sOX40 may lead to the promotion of tumor 
development. In fact, in the present study, patients with higher 
blood levels of sOX40 exhibited higher blood levels of CEA, 
CA19‑9 and CRP as well as lower blood levels of blood 
albumin. It has previously been reported that high blood levels 
of sPD‑L1 indicate a reduced survival time in non‑small cell 
lung cancer patients (30), indicating that sPD‑L1 exhibits an 
immune‑suppressive activity that promotes tumor develop-
ment. In CRC patients, although sPD‑L1 was not associated 
with the prognosis of the patients, the blood levels of sOX40 

were well correlated with those of sPD‑L1. These results indi-
cated that the soluble forms of immune checkpoint molecules 
may modulate the status of antitumor immunity and affect the 
prognosis of CRC patients.

The sOX40 concentration of ~150‑250 pg/ml in the blood 
of the CRC patients, however, appears to be too low to block 

Figure 5. Correlation between blood sOX40 levels and OX40 mRNA expres-
sion in the PBMCs of CRC patients. sOX40, soluble OX40; OX40, tumor 
necrosis factor receptor superfamily, member 4; PBMCs, peripheral blood 
mononuclear cells; CRC, colorectal cancer.

Figure 4. PMA‑activated Jurkat cells upregulate OX40 mRNA expression and sOX40 production. Jurkat cells were seeded in a 24‑well plate (106/ml/well) 
and treated with PMA (0, 2.5, 5, 10 and 20 ng/ml) for 4 h. After washing cells with PBS, the cells were further incubated for 48 h in RPMI‑1640 medium 
supplemented with 10% FBS. The expression of (A) CD69 and (B) OX40 on the cell surface was analyzed by flow cytometry. The amount of (C) sOX40 in 
the culture supernatants was determined by ELISA. (D) OX40 mRNA expression was analyzed by qRT‑PCR. OX40 mRNA is expressed as relative values to 
OX40 mRNA at PMA 0 ng/ml, shown as 1. *P<0.01 vs. untreated samples. Error bars represent the SD. PMA, phorbol 12‑myristate 13‑acetate; OX40, tumor 
necrosis factor receptor superfamily, member 4; sOX40, soluble OX40; n.s., not significant.
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the functional OX40‑OX40L interaction. It is hypothesized 
that the levels of blood sOX40 would change according to the 
intensity of T cell‑mediated antitumor immune activity. This 
theory is suggested by the result revealed in Fig. 3, indicating 
that the release of sOX40 from T  cells was significantly 
elevated by the activation of T cells. It is possible that activated 
T cells would be suppressed by sOX40‑induced blockade of 
OX40/OX40L, and then inactivated T cells would produce 
less sOX40. Thus, it is surmised that, in the CRC patients with 
the sOX40 concentration of ~150‑250 pg/ml, the antitumor 
T‑cell response may have already been suppressed under the 
condition of the blockade of OX40/OX40L by sOX40. Fig. 1 
demonstrates that one CRC patient exhibited a high level of 
blood sOX40 with short survival. In this patient, antitumor 
T cells may be activated first, however, subsequently, T‑cell 
activation may have been vigorously suppressed by the release 
of sOX40, resulting in short survival.

Jurkat cells activated with PMA upregulated the expres-
sion of OX40 mRNA and the release of sOX40 into the 
culture supernatants. However, the blood levels of sOX40 
in CRC patients were not correlated with the expression of 
OX40 mRNA in the PBMCs of patients. Two possible reasons 
for this discrepancy could be considered: T cell activity was 
suppressed by the blockade of the OX40/OX40L interaction 
by sOX40 released by activated T cells, which is one of the 
autoregulatory feedback mechanisms that regulates overacti-
vated T cell immunity. The other is that immune cells other 
than PBMCs actively release sOX40, of which activated 
T cells in the tumor microenvironment are the most suspected. 
T cells responding to the mutated tumor antigens in the tumor 
microenvironment are activated and express various immune 
checkpoint molecules that positively or negatively regulate 
T‑cell activity (1). It has been reported that OX40+ T cells 
are infiltrated into the tumor tissues of CRC with favorable 
prognosis (31). It is possible that activation status of T cells 
eliciting significant surface OX40 expression but less produc-
tion of sOX40 is ideal for efficient T cell‑mediated antitumor 
immunity. However, further investigation is required 
concerning this point.

Several preclinical studies demonstrated that the stimu-
lation of OX40 using an agonistic anti‑OX40 antibody or 
the OX40L/Ig fusion protein revealed promising antitumor 
activity (29,32‑34). In addition to these therapies targeting 
OX40, new therapeutic modalities could be established by 
the regulation of sOX40 in blood. The depletion or absorption 
of sOX40 in blood could prevent the immune‑suppressive 
blockade of the OX40/OX40L interaction and main-
tain T  cells activated. The effect of immune checkpoint 
blockade therapy on CRC is limited, and only CRCs with 
high microsatellite instability are sensitive to the anti‑PD1 
antibody therapy (35). The regulation of sOX40 in the blood 
of CRC patients may shed light on new immunotherapies 
against CRC.
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