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Abstract

combination in AML treatment.

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
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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].

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-y and TNF-a.
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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