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Tumor immunotherapy has come of age. Recent advances 
have been enabled by a rapidly growing body of knowledge 
on basic immunology and new technologies, culminating 
in the clinical deployment of two breakthrough modalities, 
engineered T cell therapy and immune checkpoint blockade.

Hematological malignancies are derived from immune 
cells, and are thus expected to have many chances to interact 
with normal immune cells. This provides unique opportu-
nities for immunotherapy. For example, leukemia cells are 
highly accessible to infused lymphocytes, in contrast to 
solid cancers where interstitial tissues in tumor sites pre-
vent access. Lymphoma usually has less interstitium than 
solid cancers, and thus also provides considerable access to 
immune cells. These features of hematological malignan-
cies are among the key factors by which adoptive transfer of 
engineered T cells has remarkable effects on B cell leuke-
mia, lymphoma, and multiple myeloma.

Blockade of PD-L1/PD-1 interaction has brought about 
another advance in immunotherapy for hematological malig-
nancies. The clinical outcomes of anti-PD-1 monoclonal 
antibodies on Hodgkin’s lymphoma are particularly impres-
sive [1, 2]. The tumor microenvironment of lymphoid malig-
nancies often includes a substantial number of reactive T 
cells and macrophages, which may have immunosuppressive 
functions. Importantly, it has been reported that the immune 
microenvironment in lymphoma tissues strongly influences 
prognosis [3, 4]. Thus, redirecting the immunosuppressive 
microenvironment of lymphoid malignancies to an immune-
favorable one may promote the immunological elimination 
of tumor cells.

In this issue, Dr. Hiroshi Kawamoto presents promising 
data about the next generation of adoptive T cell therapy. 
Currently, engineered T cells are manufactured from the 
patients’ own T cells. This method presents several chal-
lenges. First, T cells may be exhausted during expansion 
culture. Second, T cells prepared from different patients 
may not be of uniform quality. Third, it is labor intensive 
and costly to prepare T cells from each patient individually. 
Dr. Kawamoto proposes the use of induced pluripotent stem 
cell (iPSC)-derived “off-the-shelf” antigen-specific T cells, 
which would potentially overcome most of the drawbacks of 
the current autologous approach.

Dr. Rohtesh Mehta offers a different perspective on 
adoptive cell therapy, with a look at natural killer (NK) cell 
therapy. NK cells are unique in that they are promptly acti-
vated without prior sensitization, and their responsiveness 
is regulated by a balance between an array of inhibitory and 
activating receptors, without the need for antigen specificity. 
Dr. Mehta reviews NK cell therapy in both the autologous 
and the allogeneic setting in combination with hematopoietic 
stem cell transplantation.

Multiple myeloma creates an immunosuppressive milieu 
in tumor sites within the bone marrow, presenting therapeu-
tic opportunities via the disruption of immunosuppression. 
Dr. Hideto Tamura reviews the interplay between myeloma 
cells and immune cells, and strategies for reversing the 
immunosuppressive environment.

How is immunotherapy for hematological malignan-
cies likely to advance in the near future? Engineered T cell 
therapy will expand its territory into lymphoid and possibly 
myeloid malignancies. As targeted therapy and immuno-
therapy are complementary, and several targeted drugs have 
immune-enhancing effects [5–7], combinations of targeted 
therapy and immunotherapy will no doubt be tested for syn-
ergistic effects. A succession of innovative new therapies 
will certainly continue to change the therapeutic landscape 
for hematological malignancies.
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