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Abstract: Extranodal natural killer (NK)/T-cell lymphoma, nasal type (ENKTL) is a
specific subtype of peripheral T cell lymphoma (PTCL) with a poor prognosis. To date,
there exist no standard therapeutic regimens for relapsed/refractory (R/R) ENKTL. More
potent treatment strategies are urgently needed to improve the survival of these patients
with R/R ENKTL. Herein, we present three R/R ENKTL patients who failed prior
therapies (L-asparaginase containing chemotherapy, radiotherapy or biological-cell ther-
apy, etc.) benefited from the combination regimen comprised of anti-programmed-death-1
(PD-1) antibody toripalimab, chidamide, etoposide, and thalidomide. They received the
treatment regimen continuously until the disease progression occurs. As of data collec-
tion, two patients achieved complete remission (CR) after 4, 6 cycles of treatment,
respectively, and another patient was evaluated as partial remission (PR) after 2 cycles.
Treatment-related adverse events (AEs) mainly presented grade 2~3 leukocytopenia and
anemia, which were controllable. It follows that PD-1 antibody, chidamide, etoposide,
and thalidomide (PCET) regimen may be a promising choice for patients with R/R
ENKTL and warrants further investigation.
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Introduction
ENKTL is prevalent in regions of Asian and Central American countries, and
rare in North American and European countries." It accounts for approximately
11-15% of all lymphomas in China.*>* ENKTL is a highly malignant disease
that progresses rapidly. Relapsed/refractory cases of ENKTL characterizes the
underlying trend of recurrence, and there are short of highly effective treatment
modalities. Thus, more potent treatment options are needed to be explored to
improve the prognosis and prolong the survival of these patients with R/R
ENKTL. Recently, a few studies have reported that administering anti-PD-1
antibody alone to patients with R/R ENKTL showed encouraging effects. Yet
few PD-1 antibody combination regimens used to patients with ENKTL have
been established.

In this report, we evaluate the efficacy and safety of the PCET
regimen in three patients with R/R ENKTL who were resistant to multi-line
treatments.
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Patients

Treatment and Response Assessments

A total of three patients with R/R ENKTL were treated
with the PCET regimen. All patients had received at least
two prior chemotherapy regimens including an
L-asparaginase (or pegaspargase) containing regimen.
PD-1 antibody toripalimab (200mg intravenously guttae,
every 3 weeks), chidamide (20 mg taken orally twice a
week), etoposide (100mg intravenously guttae, dayl-3,
every 3 weeks), and thalidomide (150mg taken orally
daily) were administered to all patients every 3 weeks
until the disease progression occurs. All patients were
fully informed about the possible toxicities of the treat-
ment regimen and gave written informed consent.

Image inspection such as an enhanced magnetic reso-
nance imaging (MRI) scan, an enhanced computed tomogra-
phy (CT) scan, or positron emission tomography-computed
tomography (PET-CT) should be performed every two cycles
of treatment to assess responses according to the Revised
Response Criteria for Malignant Lymphoma. Treatment-
related AEs were graded according to the National Cancer
Institute Common Terminology Criteria for Adverse Events,

version 4.0.

Case Presentation

Case |

A 54-year-old male had a 1-month history of left nasal
congestion when he visited the hospital initially. A nasal
endoscopic examination suspected malignant tumor in the
left middle nasal passage. He was diagnosed with NK/T-
cell lymphoma, nasal type by biopsy pathology. The
immunohistochemistry staining indicated CD20 (-), CD3¢
(+), CD2 (-), CDS (-), CD4 (-), CD8 (-), CD56 (+), EBER
(), Granzyme B (+), TIA-1 (+), and Ki-67 (70-80%).
Then he experienced involved-field (56Gy/28F) and pre-
vention area radiotherapy (50.4Gy/28F) in November
2018. PET-CT was performed one month after radiother-
apy, revealing left nasal mucosa thickened that was con-
sidered the residual lymphoma, and bone marrow
examination showed that NK tumor cells accounted for
approximately 7.12% of all mature nucleated cells, which
meant modified Ann Arbor stage [J. Subsequently, che-
motherapy with P-GemOx (gemcitabine, oxaliplatin, and
pegaspargase) regimen was performed for 3 cycles. A
PET-CT scan after he transferred to our hospital in May
2019 showed that the nasopharynx and oropharynx
mucosa was slightly thickened and hypermetabolic. No

tumor cells were observed in bone marrow biopsy this
time. Further chemotherapy with DDGP (gemcitabine,
cisplatin, dexamethasone, and pegaspargase) regimen was
given 3 cycles to him. After cessation of chemotherapy, he
developed grade IV myelosuppression, which improved
after administered granulocyte-macrophage colony-stimu-
lating factor (GM-CSF). In July 2019, the findings of PET-
CT scan revealed that the metabolic activity of the nasal
cavity and nasopharynx was higher than that before
together with the right ethmoid sinus and maxillary sinus
mucosa thickening, which was considered progression of
the disease. Given chemoresistance, The PCET regimen
was administered to him after informing him of his con-
dition. A nasopharyngeal MRI after 2 cycles showed PR,
while PET-CT showed that the CR was achieved
(Figure 1) after another 2 cycles. By January 2020, he
has received 7 cycles of PCET regimen and remained in
the CR state.

Case 2

A 51-year-old man visited our hospital due to the progres-
sive aggravation of redness and swelling in the lacrimal
sac area of the right eye in January 2018. The biopsy of a
mass in the right nasal cavity and sinuses was performed
in February 2018. Histopathological analysis of the biopsy
sample showed CD20 (-), CD3¢ (+), CD21 (-), CD38 (+),
CD56 (+), TIA-1 (+), Granzyme B (+), CD30 (+), Ki-67
(70% +), and EBER (+). The bone marrow examination
showed no neoplastic cells. He was confirmed as extra-
nodal NK/T-cell lymphoma, nasal type, modified Ann
Arbor stage [1. From March 2018, he underwent local
intensity-modulated radiation therapy (IMRT) for 25
times followed by 3 continuous cycles of VIPD (etopo-
side, Ifosfamide, cisplatin, dexamethasone) chemotherapy.
Complete remission occurred after the last cycle of treat-
ment. In June 2019, a routine MRI scan indicated the
abnormal signals on the left nasopharyngeal sidewall and
the left behind the tongue (Figure 2A), which were new
lesions. The PET-CT scan also showed the involved field
was larger than that before. A biopsy was performed again,
and the Immunohistochemical staining demonstrated
CD3e (+), CD20 (-), CD21 (-), CD56 (+), TIA-1 (+),
Granzyme B (+), CD30 (+), Ki-67 (50%+), and EBER
(+), which indicated it remained ENKTL and suggested
progression of the disease. Then PCET was utilized on
him. His symptoms were gone after the first cycle carried
out, and the MRI scan after 2 cycles showed that the
abnormal signal on the left nasopharyngeal wall and the
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left rear of the tongue (Figure 2B) was significantly
reduced compared with that in June 2019. His serum
ferritin levels fell from 3385.6 U/L to 661.8 U/L (30—
400 U/L). As of January 2020, 4 cycles of PCET regimen
have been administered to him, and the second MRI scan
showed stable disease.

Case 3

Patient 3 is a 53-year-old male came to our hospital due to
a mass on his left neck in March 2012. Biopsy of the
enlarged lymph node in the left neck was performed, and
the pathological findings suggested NK/T-cell lymphoma.
The tumor cells were CD3g (+), CD20 (-), CD79a (-),
CD10 (-), EMA (-), ALK (-), CD43 (+), Ki-67 (80%+),
Vimentin (+), CD30 (+), CD56 (+), TIA-1 (+), Granzyme
B (+), and EBER (+). No neoplastic cells were present in
the bone marrow examination. He was diagnosed with
ENKTL, modified Ann Arbor stage III based on the radi-
ological findings and laboratory tests. During the next

more than 1 year, he underwent multi-line chemotherapies
including 2 cycles of gemcitabine, cisplatin, pegaspargase,
dexamethasone, and thalidomide, 2 cycles of DDGP, 2
cycles of methotrexate, mitoxantrone, and dexamethasone,
2 cycles of SMILE (dexamethasone, methotrexate, ifosfa-
mide, L-asparaginase, and ectoposide) and 2 cycles of
CHOP (cyclophosphamide, doxorubicin, vincristine, and
prednisone), cervical radioactive therapy, and twice half-
matched NK cells infusions, none of which made him
complete remission. A few months later, he had a symp-
tom of left nasal congestion. An enhanced CT scan
revealed that oropharyngeal, laryngopharyngeal mucosa
thickened which were new lesions. Subsequently, he
received second-line chemotherapy, 4 cycles of DICE
(dexamethasone, ifosfamide, cisplatin, and etoposide),
and nasal radiotherapy, and remained stable disease until
he came to our hospital again in July 2019 because of a
fever over 39 °C. The biopsy of the original cervical
lymph node was performed again. Pathological findings

Figure | Continued.
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Figure | Comparison of PET-CT images before (July 2019) and after (November
2019) the PCET treatment in patient |. (A) The value of standardized uptake value
(SUV) of the mass (it can be seen in the blue coil) in the right nasal cavity was 5.0 in
July 2019. In the upper part of the figure, we can see that the mass of the right nasal
cavity was gone, and the SUV value of nasal mucosa reduced to 3.0 after 4 cycles of
treatment. (B) The SUV value of the nasopharynx (it can be seen in the blue coil)
was 25.2 in July 2019 before the PCET treatment. In the upper part of the figure, we
can see that the nasopharyngeal metabolic value decreased significantly (SUV= 5.0)
in November 2019. The inflammation of the nasal cavity and sinuses had also
improved obviously in November 2019.

confirmed still ENKTL. The neoplastic cells were CD2
(+), CD7 (+), CD56 (+), CD3¢ (+), CD43 (+), Granzyme
B (+), TIA-1 (+), CD20 (-), CD79a (-), AE1/AE3 (-), Ki-
67 (40%), and EBER (+). An enhanced CT scan showed
that lymphadenopathy of the Ileft
(Figure 3A). Ultimately, he received the PCET regimen

neck remained

from August 2019. After one cycle of treatment, he had no
longer a fever, and the symptom of nasal congestion was
relieved. And he was evaluated PR by a routine enhanced
CT scan after 2 cycles of treatment. His lactate dehydro-
genase (LDH) levels rose from 269 U/L to 313 U/L after 1
cycle and went back to normal 2 cycles later. There was no
significant change in the disease in the next several cycles,
while complete remission occurred after the sixth cycle
completed. The PET-CT scan displayed no hypermetabolic
foci in the primary lymphadenopathy of the left neck
(Figure 3B). Currently, he has received 8 cycles of PCET
regimen.

Results
The EBV DNA and B2-microglobulin (2-MG) levels in
these three cases were always within the normal range
during the treatment period with PCET regimen. The
LDH levels of case 1 and case 2 were always normal.
The overall response rate (ORR) was 100%, with a
complete response (CR) occurring in two (66.7%) patients
and a PR observed in one (33.3%) patients. They all
underwent grade 2~3 anemia and leukopenia.

Discussion

Currently, radiotherapy combined with or without che-
motherapy is recommended for ENKTL patients who are
diagnosed with stage I -1I,>° and patients in stage 11TV
The
L-asparaginase or pegaspargase containing regimen is a

are treated with systemic chemotherapy.’
preferred chemotherapy option. However, the optimal
therapies for relapsed/refractory patients remain undefined.
For multi-therapy failure and CD30 or CD38 positive
expression cases, CD30 antibody brentuximab vedotin
CD38 antibody

daratumumab'® may be a promising salvage strategy.

alone® or plus bendamustine’ or
There however were a few reported cases, and these agents
or regimens needed more data to verify the effect in
ENKTL. In a retrospective analysis of 82 adults (>18
years) ENKTL patients undergoing allogeneic hemato-
poietic cell transplantation (allo-HCT) between 2000 and
2014 from the observational database of the Center for
International Blood and Marrow Transplant Research
(CIBMTR), the 3-year progression-free (PFS) and overall
survival (OS) were 28% and 34%, respectively.!' Efforts
should continue to improve the current treatment regimens
and discover more effective agents for relapsed/refractory
ENKTL patients.
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Figure 2 The MRI findings of case 2. (A) The swelling (it can be seen in the blue coil) in the left nasopharyngeal wall and rear of the tongue before receiving the PCET
regimen. (B) The neoplasm (it can be seen in the blue coil) shrank obviously after 2 cycles completed.

In recent years, immune checkpoint inhibitors, especially
PD-1 inhibitors, have shined in anti-tumor treatment. In
terms of lymphoma, the PD-1 antibody has shown significant
efficacy on R/R classic Hodgkin’s lymphoma.'? Kwong et al-
'3 reported promising results of PD-1 antibody pembrolizu-
mab in R/R ENKTL patients failing L-asparaginase, which
showed 100% (7/7) of overall response rate (ORR) and
71.4% (5/7) of CR rate. Our center previously treated several
patients with R/R ENKTL with pembrolizumab alone, in
which the ORR was 57.1% (4/7) including two CR and two
PR.'* A case report presented a 37-year-old female with R/R
ENKTL, who achieved complete clinical remission after 11
cycles of treatment with PD-1 antibody pembrolizumab."
Another case report reported that low-dose nivolumab
exerted to make one of three patients failing L-asparaginase
achieve CR and long-term survival.'® Our center detected
higher PD-L1 expression on NK/T and NK cell lymphoma
cell lines than normal NK cells and rhinitis tissue.'’ PD-L1
expression was found to be related to the Epstein-Barr virus
(EBV). PD-L1 was upregulated through the EBV-encoded
latent membrane protein (LMP)-1 pathway.'®'? Conjugation
of PD-1 and its ligand (PD-L1) leads to the TCR (T-cell
receptor)-mediated proliferation of T cells be inhibited,
namely “T-cell exhaustion” that results in immune escape
of tumor cells.”” The reduction can be reversed by the PD-1
blockade.

Chidamide, a novel benzamide class of histone deace-
tylase (HDAC) inhibitor selectively blocking HDACI, 2, 3
and 10," has been approved for the treatment of R/R
PTCL by the China Food and Drug Administration
(CFDA).* A few in vitro experiments demonstrated chi-
damide induced tumor cells growth arrest and apoptosis
through various pathways in NK/T-cell lymphoma cell
lines and human leukemia cells.**** There are two ex
vivo assays provided evidence that chidamide in the
appropriate dose enhanced CD8+ CTL and NK cell-
mediated cytotoxicity.?'*> Furthermore, chidamide could
enhance the anti-tumor activity of PD-1 (+) cells including
T cells and B cells.?® A study indicated that there was a
significantly high-intensity expression of HDACI, and
HDAC2, in patients with ENKTL. Also, the expression
degree of HDAC2 was closely correlated with the prolif-
eration index (Ki-67) in patients with ENKTL.?” A multi-
center real-world study compared chidamide monotherapy
and chidamide combined with chemotherapies in various
subtypes of PTCL, in which the CR rate of chidamide
monotherapy and combined with chemotherapy were
6.06% (2/33) and 10% (4/40), respectively.”® Taking chi-
damide alone for a period was found to be prone to
resistance, and terminating chidamide suddenly may lead
to recurrence. Overall, it is difficult to eliminate the tumor
of patients with chidamide monotherapy.

OncoTargets and Therapy 2020:13

submit your manuscript

7193

Dove


http://www.dovepress.com
http://www.dovepress.com

Du et al

Acq Tm:15:
Se Tm:15:

STA

966
2020
1540

)2 M0 265
2EES
5.000 &C CT Y ohme Soalzd €

T
00 S0 o

Figure 3 Imaging findings of case 3. (A) The enhanced CT of the last disease progression showed left cervical lymphadenopathy (it can be seen in the blue coil). It was
considered disease of progress according to the pathological findings and the symptom of fever. (B) PET-CT showed no abnormal hypermetabolic foci in the original cervical
lymph node (it can be seen in the blue coil) after 6 cycles of PCET treatment. It means that he achieved clinical CR.

Etoposide in front-line combination chemotherapy of
various histological subtypes of malignant lymphomas was
observed the promising response rate decades ago.’ Many
etoposide containing regimens have demonstrated signifi-
cant effect and been recommended to be used in ENKTL
patients, such as DeVIC (dexamethasone, etoposide, ifos-
famide, and carboplatin), VIPD (etoposide, ifosfamide,
cisplatin, and dexamethasone), ESHAP (etoposide, steroid,
high-dose cytarabine, and cisplatin), VIDL (etoposide,

ifosfamide, dexamethasone, and L-asparaginase) and
SMILE regimen, etc.” Patients with ENKTL are some-
times complicated by hemophagocytic syndrome (aka
hemophagocytic lymphohistiocytosis, HLH) that is a
deadly serious condition with a worse prognosis.*®!
Etoposide could selectively eliminate pathologically acti-
vated T cells of HLH patients.**

The extensive vascularity in lymph node samples or bone

marrow of patients with hematological malignancies has

submit your manuscript

7194

Dove

OncoTargets and Therapy 2020:13


http://www.dovepress.com
http://www.dovepress.com

Dove

Du et al

been found.*~* Thalidomide showed the ability of angio-

3536 and showed

genesis inhibition in animal corneal models,
a specific effect in multiple myeloma (MM) treatment by
inducing MM cell lines apoptosis or G1 growth arrest.’’
Besides, thalidomide also has immunoregulatory properties.
It enhances T cell proliferation through co-stimulation effect
and increases CD8 + T cell toxicity,>® and enhances T helper
cell type 2 (Th2) response via inducing cytokine (IL-4 and
IL-5) production and suppressing interferon-y (IFN-y)
production.®” Thalidomide selectively inhibits tumor necro-
sis factor-a (TNF-a) production of human monocytes, which
is a protective but also detrimental cytokine of the inflam-
matory response.*® Thalidomide could suppress TNF-depen-
dent NF-xB activation,*! and thus thalidomide inhibits
etoposide-induced NF-kB activation and enhances etopo-
side-induced tumor cells apoptosis and inhibition of tumor
cells proliferation when thalidomide combined with etopo-
side in vitro and in vivo.*? The combination of etoposide and
thalidomide slowed tumor growth and increased mouse sur-
vival in vivo.*

Tumor immunotherapy, for example, PD-1 inhibitors,
has two special features. First, tumor immunotherapy acts
on the immune system and encourages building a cellular
immune response rather than acting directly on the tumor,
so that it often takes some time to show a clinical
response, ie a delayed treatment effect. Second, PD-1
inhibitors and other immunotherapy methods make
patients with malignant tumor durable responses. A study
reported that most of 129 non-small cell lung cancer
(NSCLC) patients treated with PD-1 antibody nivolumab
showed clinical responses in 8—16 weeks.*> As of the time
of data analysis, responses were ongoing in 9 patients in
this study.*® However, ENKTL is a highly aggressive
disease, and R/R ENKTL develops even more rapidly.
While etoposide, a cytotoxic agent, can prevent the disease
from advancing rapidly, in addition to further anti-tumor
activity combined with chidamide. Thalidomide regulates
immune function and reduces tumor-mediated inflamma-
tion together with blocking vasotrophic approaches of the
tumor. Additionally, the bone marrow hematopoiesis of R/
R ENKTL patients who previously underwent multiple
chemotherapy and radiotherapy has been suppressed, and
they can no longer withstand high-intensity chemotherapy.
And the PCET regimen produces less bone marrow sup-
pression than chemotherapy. Taken together, these four
agents take advantages from each other, and characterize
multiple anti-tumor effects including immunotherapy, che-
motherapy, and tumor microenvironment regulation.

Diarrhea, fatigue, pruritus, and rash were frequent in PD-
1 inhibitors treatment, and more serious AEs were immune-
mediated effects such as hypothyroidism, hyperthyroidism,
and pneumonitis.** The combination of PD-1 inhibitors and
chemotherapy could lead to AST or ALT elevation.**
Fortunately, none of the above mentioned AEs were identi-
fied in them, and they underwent just anemia grade 2~3 and
leukopenia grade 2~3 during the PCET treatment. The result
of these three patients indicated the PCET regimen produced
good efficacy and was safe.

Conclusion

This report showed that the PCET regimen was effective
and safe for R/R ENKTL patients who were resistant to
multi-line treatments, and it needs more evidence to eval-
uate and confirm the activity and safety in patients with R/
R ENKTL.
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