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Introduction

According to researches, tumor cells can escape the immune 
surveillance through inhibiting patients immune responses, 
and inducing an immunological tolerance, so that our 
immune system can’t get rid of tumors. This is the main 
reason that many immunotherapies in cancer were failed. 
As we all knows, according to their developmental origins, 
Tregs can be classified into two major groups. One of which 
is designated as thymus-derived Treg (tTreg) cells because 
it develops in the thymus gland. Another develops when 
naive peripheral CD4+ T cells become activated by antigen 

and environmental signals stimulation that promote Foxp3 
expression and suppressive function (1). It is suggesting 
that Tregs accumulating in the peripheral blood of cancer 
patients can suppress immune antitumor responses and 
promote tumor progression (2). Moreover, it is well 
accepted that Tregs are directly associated with both poor 
survival outcomes and unfavorable disease characteristics in 
tumor.

Therefore, the proportion of Tregs in peripheral 
blood of patients has a crucial clinical value in the survival 
prediction. Here, we aimed to give a briefly review about 
the level of Tregs in peripheral blood and their relationship 
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with tumors. In the future, targeted therapy of Tregs may 
be expected to be a therapeutic strategy to improve the 
patients prognosis.

We present the following article in accordance with the 
Narrative Review reporting checklist (available at http://
dx.doi.org/10.21037/aob-20-53).

The proportion of Tregs in patient peripheral 
blood

There was a mounting body of evidence demonstrated 
that the number and proportion of Treg cells in peripheral 
blood were significantly increased in most tumors, such as 
colorectal cancer (3), gastric carcinoma (4), lung cancer (5),  
ovarian cancer (6), pancreatic cancer (7), breast cancer (8),  
liver cancer (9) and so on, compared with the normal 
control group. It was suggesting that the immune system of 
tumor patients was deficient. What’s more, the proportion 
of Tregs in peripheral blood of benign and malignant 
tumors were different as well as. The proportion of 
Tregs in peripheral blood of ovarian cancer patients was 
significantly higher than that of benign ovarian tumors and 
normal healthy patients. Related studies found that the 
level of peripheral blood Tregs of serous adenocarcinoma 
patients was significantly higher than that in non-serous 
adenocarcinoma patients in ovarian cancer (10). CD4+CD25+ 
Tregs were highly expressed in the peripheral blood of 
patients with head and neck squamous cell carcinoma, which 
indicated that Tregs might inhibit the immune system in 
patients and promoted the development of carcinoma (11). 
Wolf et al. (12) showed the evidence of an increased of 
CD4+CD25+ regulatory T cells (Tregs) in the peripheral 
blood of patients with epithelial malignancies which might 
be considered as the design of immunomodulatory therapies 
such as dendritic cell vaccination.

The relationship between peripheral blood Tregs 
and clinicopathological factors of tumor

In clinical trial, metastasis is the most critical aspect of 
tumor progression. Tregs in the peripheral blood may well 
support cancer cells during metastasis. Importantly, when 
increased the numbers of Tregs in peripheral blood, the 
higher metastatic potential of Her-2/neu-positive cells 
happened, which suggested that it might be a potential role 
as a prognostic parameter (12). It was confirmed that the 
frequencies of Tregs in peripheral blood was closely related 
to patient clinicopathological parameters in tumor, which 

might participate in the process of tumor development (13).  
Hu et al. (14) showed that the frequencies of Tregs in 
peripheral blood were significantly higher in advanced-
stage NSCLC patients than the patients with limited-stage 
NSCLC, which indicates that the Tregs in peripheral blood 
might be involved in the pathogenesis of NSCLC. Study 
also found that the frequency of Tregs in peripheral blood 
of postoperative patients with urothelial bladder cancer 
were decreased comparing to preoperative patients. The 
frequency of Tregs in peripheral blood of postoperative 
patients with urothelial bladder cancer were decreased 
comparing to preoperative patients. In the early stage 
of the tumor development (pTa-pT2), the higher level 
of tumor infiltration Tregs in peripheral blood were 
significantly positively associated with the larger tumor 
size. It was indicated that the Tregs (CD4+CD25+Foxp3+) 
could stimulate immune tolerance and promote tumor 
progression, which might act as a novel prognostic 
biomarker in the clinical (15). In addition, study reported 
that the increased proportion of CD4+ CD25+ Tregs in 
peripheral blood were correlated with the clinical stage, 
pathological differentiation and lymph node metastasis (4).  
The proportion of peripheral blood Tregs in stage III-
IV patients was significantly higher than that in stage 
I-II patients, as well as the pathological differentiation. 
What’s more, the level of Tregs in peripheral blood of the 
patients with lymph node metastasis were increased than 
those without lymph node (16). All of the above studies 
revealed that the Tregs might be directly involved in tumor 
progression and its level in peripheral blood of the patients 
might be used as an indicator for treatment.

The peripheral blood Tregs is closely related to 
the poor prognosis and treatment

Growing evidence suggests that the increasing peripheral 
blood Tregs in patients with malignant tumors are 
associated with poor prognosis. Griffiths et al. (17) showed 
that the frequency of CD4+ CD25 high T cells in HCC 
patients was significantly higher than in healthy donors. It 
also demonstrated that patients with higher Tregs frequency 
in peripheral blood were associated with poorer survival. 
The frequency of Tregs in peripheral blood of patients 
might vary when different anticancer treatments were used. 
As the study reported, the percentage of Foxp3(+) Tregs in 
CD4(+) T lymphocyte subsets of peripheral blood before 
surgical intervention were significantly higher than that 
in peripheral blood after surgery (18). Among the patients 
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with ovarian cancer undergoing surgery and chemotherapy, 
the patients with a higher percentage of Tregs in the CD4 
cell population before chemotherapy had poorer long-
term treatment outcomes, suggesting that assessment 
of Treg levels pre-chemotherapy could predict survival 
in ovarian cancer patient (10). In the process of tumor 
treatment, the frequency of peripheral blood Tregs plays a 
great significance role in the clinical efficacy and prognosis 
evaluation.

Conclusions

In summary, the proportion of Tregs in peripheral blood is 
upregulated in tumors which is associated with the tumor 
progression and clinicopathological factors. Reducing the 
proportion of Tregs in the tumor microenvironment is 
expected to be a more effective immunotherapy method to 
improve the patients prognosis.

Acknowledgments

Funding: None. 

Footnote

Reporting Checklist: The authors have completed the 
Narrative Review reporting checklist. Available at http://
dx.doi.org/10.21037/aob-20-53 

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at http://dx.doi.
org/10.21037/aob-20-53). The authors have no conflicts of 
interest to declare. 

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Sharabi A, Tsokos MG, Ding Y, et al. Regulatory T 
cells in the treatment of disease. Nat Rev Drug Discov 
2018;17:823-44. 

2.	 Whiteside TL. What are regulatory T cells (Treg) 
regulating in cancer and why? Semin Cancer Biol 
2012;22:327-34. 

3.	 Bacić D, Uravić M, Bacić R, et al. Augmentation of 
regulatory T cells (CD4+CD25+Foxp3+) correlates 
with tumor stage in patients with colorectal cancer. Coll 
Antropol 2011;35 Suppl 2:65-8. 

4.	 Chen SL, Cai SR, Zhang XH, et al. Expression of 
CD4+CD25+ regulatory T cells and Foxp3 in peripheral 
blood of patients with gastric carcinoma. J Biol Regul 
Homeost Agents 2016;30:197-204.

5.	 Li L, Chao QG, Ping LZ, et al. The prevalence of 
FOXP3+ regulatory T-cells in peripheral blood of 
patients with NSCLC. Cancer Biother Radiopharm 
2009;24:357-67. 

6.	 Loddenkemper C, Hoffmann C, Stanke J, et al. Regulatory 
(FOXP3+) T cells as target for immune therapy of cervical 
intraepithelial neoplasia and cervical cancer. Cancer Sci 
2009;100:1112-7. 

7.	 Wang X, Wang L, Mo Q, et al. Changes of Th17/Treg 
cell and related cytokines in pancreatic cancer patients. Int 
J Clin Exp Pathol 2015;8:5702-8. 

8.	 Dziobek K, Biedka M, Nowikiewicz T, et al. Analysis of 
Treg cell population in patients with breast cancer with 
respect to progesterone receptor status. Contemp Oncol 
(Pozn) 2018;22:236-9. 

9.	 Zhu X, Ma LL, Ye T. Expression of CD4(+)CD25(high)
CD127(low/-) regulatory T cells in transitional cell 
carcinoma patients and its significance. J Clin Lab Anal 
2009;23:197-201. 

10.	 Dutsch-Wicherek MM, Szubert S, Dziobek K, et al. 
Analysis of the treg cell population in the peripheral blood 
of ovarian cancer patients in relation to the long-term 
outcomes. Ginekol Pol 2019;90:179-84. 

11.	 Seminerio I, Descamps G, Dupont S, et al. Infiltration of 
FoxP3+ Regulatory T Cells is a Strong and Independent 
Prognostic Factor in Head and Neck Squamous Cell 
Carcinoma. Cancers (Basel) 2019;11:227. 

12.	 Wolf AM, Wolf D, Steurer M, et al. Increase of regulatory 
T cells in the peripheral blood of cancer patients. Clin 
Cancer Res 2003;9:606-12.

13.	 Decker T, Fischer G, Bücke W, et al. Increased number 
of regulatory T cells (T-regs) in the peripheral blood of 

http://dx.doi.org/10.21037/aob-20-53
http://dx.doi.org/10.21037/aob-20-53
http://dx.doi.org/10.21037/aob-20-53
http://dx.doi.org/10.21037/aob-20-53
https://creativecommons.org/licenses/by-nc-nd/4.0/


Annals of Blood, 2020Page 4 of 4

© Annals of Blood. All rights reserved. Ann Blood 2020;5:34 | http://dx.doi.org/10.21037/aob-20-53

patients with Her-2/neu-positive early breast cancer. J 
Cancer Res Clin Oncol 2012;138:1945-50. 

14.	 Hu X, Gu Y, Zhao S, et al. Elevated Circulating 
CD4+CD25-Foxp3+ Regulatory T Cells in Patients with 
Nonsmall Cell Lung Cancer. Cancer Biother Radiopharm 
2019;34:325-33. 

15.	 Jóźwicki W, Brożyna AA, Siekiera J, et al. Frequency of 
CD4+CD25+Foxp3+ cells in peripheral blood in relation 
to urinary bladder cancer malignancy indicators before and 
after surgical removal. Oncotarget 2016;7:11450-62. 

16.	 Liu L, Wu G, Yao JX, et al. CD4+CD25high regulatory 

cells in peripheral blood of cancer patients. Neuro 
Endocrinol Lett 2008;29:240-5.

17.	 Griffiths RW, Elkord E, Gilham DE, et al. Frequency 
of regulatory T cells in renal cell carcinoma patients and 
investigation of correlation with survival. Cancer Immunol 
Immunother 2007;56:1743-53.

18.	 Wicherek L, Jozwicki W, Windorbska W, et al. Analysis of 
Treg cell population alterations in the peripheral blood of 
patients treated surgically for ovarian cancer - a preliminary 
report. Am J Reprod Immunol 2011;66:444-50. 

doi: 10.21037/aob-20-53
Cite this article as: Fang R, Xie C, Long Y, Zhang C, Zhang 
Z, Chen L, Wei Y. Significance of peripheral blood Tregs in 
tumor: a narrative review. Ann Blood 2020;5:34.


