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Introduction
Acute myeloid leukemia (AML) is one of the most common types 

of hematopoietic malignancy in the adults. Induction chemotherapy 
followed by post-remission is the general treatment for AML patients 
with high relapse rate and poor prognosis, which is often related to 
the CD8+ T cell immune status of the AML patients [1-4]. Herein, we 
will make a mini review of phenotype-immune checkpoints expression 
and function of CD8+ T cells in AML based on our data and other 
groups, and this might indicate the application of immune checkpoints 
blockade alone or in combination in AML treatment.

Immune checkpoints, which are divided into co-stimulatory and 
co-inhibitory, are regarded as new targets for control of immune 
surveillance in AML. With immune checkpoints in clinical cancer 
immunotherapy have made a breakthrough, such as PD-1/PD-L1 
and CTLA-4 blockade [5], blockade of the immune checkpoint has 
generated promising results of preclinical studies and has emerged 
as one as the novel anti-tumor immunotherapy [6], which prevents 
negative signals from entering immune cells, releasing them to attack 
the tumor. Blockade of PD-1/PD-L1 and CTLA-4/CD28 pathways have 
already demonstrated improved clinical response rates and prolonged 
survival in solid tumors such as melanoma, bladder cancer and non-
small cell carcinoma, which enhanced anti-tumor T cell response 
[7-9]. Although the progress of the study of immune checkpoints 
in solid tumors has been promising, the research in hematological 
malignancies such as AML is not yet clear. About AML, impressive 
results have been obtained with PD-1 alone or in combination with 
other immune checkpoint blockade in mouse AML models, by 
improving anti-leukemia CD8+ T cell function. This suggests that 
blockade of the immune checkpoint has the role of anti-leukemic effect 
in AML [10,11].

The leukemic environment in AML patients is highly 
immunosuppressive [12]. For example, PD-1 and PD-L1 were up-
regulated in CD8+ T cells and AML blasts, respectively, especially 
from the patients with AML relapse [11]. Blocking the PD-1/PD-L1 
axis enhanced activation of CD8+ T cells to result in the lysis of AML 
cells by reversing the T cell-induced immune evasion mechanism [13]. 
Moreover, TIGIT contributes to functional T-cell impairment. CD8+ 
T cells expressed high TIGIT in AML patients, which was associated 
with relapse of leukemia after allogeneic stem cell transplantation 
(ASCT). TIGIT+ CD8+ T cells displayed a phenotypic characteristic 
of exhaustion, such as decreasing cytokine production and increasing 
sensitivity to apoptosis. Importantly, knockdown of TIGIT restore the 
dysfunction of TIGIT+CD8+T cells [14].

*Corresponding author: Dr. Erxia Shen, Department of Pathogenic Biology and 
Immunology, Guangzhou Hoffmann Institute of Immunology, School of Basic Sciences, 
Guangzhou Medical University, Xinzao Town, Panyu District, Guangzhou, 511436, 
P.R. China, Tel: 020-37105627; E-mail: erxia_shen@yahoo.com

Received December 21, 2017; Accepted January 22 2018; Published January 25, 2018

Citation: Yang J, Liu G, Zhou M, Cheng J, Chen Q, et al. (2018) Immune 
Checkpoints of CD8+ T Cells in Acute Myeloid Leukemia. J Mol Genet Med 12: 
321 doi:10.4172/1747-0862.1000321

Copyright: © 2018 Yang J, et al. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited

Immune Checkpoints of CD8+ T Cells in Acute Myeloid Leukemia
Yang J1, Liu G1, Zhou M2, Cheng J1, Chen Q1 and Shen E1*
1Department of Pathogenic Biology and Immunology, Guangzhou Hoffmann Institute of Immunology, School of Basic Sciences, Guangzhou Medical University, Guangzhou 
510182, P.R. China
2Department of Laboratory Medicine, Guangdong General Hospital, Academy of Medical Sciences, Guangzhou 510080, P.R. China 

Abstract
Acute myeloid leukemia (AML) is one of the most common types of hematopoietic malignancy in the adults. 

Induction chemotherapy followed by post-remission is the general treatment for AML patients with high relapse 
rate and poor prognosis, which is often related to the CD8+ T cell immune status of the AML patients. Herein, we 
will make a mini review of phenotype-immune checkpoints expression and function of CD8+ T cells in AML based 
on our data and other groups, and this might indicate the application of immune checkpoints blockade alone or in 
combination in AML treatment.

However, dysfunctional CD8+ T cells do not simply express a single 
inhibitory receptor, but often express multiple inhibitory receptors 
simultaneously. Immunosuppressive receptors such as CD244 (2B4), 
CD160, PD-1, BTLA, TIM-3 and LAG-3 are over-expressed by the 
CD8+T cells in AML patients [15]. For example, CD8+ T cells co-
expressing PD-1 and TIM-3 were increased during the progression 
of AML [11,16]. The accumulation of PD-1hi TIM-3+ CD8+ T cells 
in AML patients correlated with relapse and might be used to predict 
recurrence relapse after ASCT [17]. In addition, co-expression of PD-1 
and TIM-3 on CD8+ T cells were observed in mouse acute myeloid 
leukemia with dual blockade of PD-1 and TIM-3 has been used to 
reduce the burden of AML on the recovery of CD8+ T cell function. 
Also, co-expression of PD-1, TIGIT and KLRG-1 were increased on 
CD8+ T cells during relapse after ASCT [18]. Blockade of TIGIT and 
PD-L1 synergistically enhanced CD8+ T cell function and resulted in 
tumor rejection [19]. These data show that AML patients had increased 
immune checkpoints expression, whereas blocking these checkpoints 
can exert anti-leukemic effects. 

Discussion
In our recent publication [20], a unique subset of CD8+ T cells, PD-

1+ TIGIT+ CD226- CD8+ T cell subsets, associated with dysfunction in 
leukemia milieu and with poor prognosis. Increased frequency of PD-
1- and TIGIT-expressing CD8+ T cells was observed in the peripheral 
blood of newly diagnosed AML patients, but the percentage of CD226-
expressing CD8+ T cells was reduced in AML patients. Moreover, 
these dysfunctional CD8+ T cells expressed low IFN-γ and TNF-α. 
Furthermore, PD-1+ TIGIT+ CD226- CD8+ T cells were associated 
with non-remission after induction to chemotherapy, and T-cell 
exhaustion may be related to the presence of the FLT3-ITD mutation 
and the expression of CD112 and CD155 in leukemia blasts [20]. 
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Conclusion
In summary, dysfunctional CD8+ T cells in patients with AML 

express elevated immune checkpoints and blocking the immune 
checkpoint is favorable for the anti-leukemic function of T cells. Until 
now, methods of blocking immune checkpoints, such as CTLA4 or 
PD-1/PD-L1, are being evaluated in clinical trials in patients with AML 
[7]. In the future, immune checkpoints may be potentially important 
diagnostic or prognostic biomarkers for AML patients. Blocking 
immune checkpoints either alone or in combination will improve 
clinical remission rates of patients in AML therapy.
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