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with intrathecal chemotherapy and radiation

for treatment of isolated cerebral nervous
system relapse in a patient with extranodal NK/T
cell ymphoma: a case report

Amanda E. Lipsitt, Jaclyn Y. Hung and Anne-Marie Langevin”

Abstract

Background: Extranodal NK/T cell lymphoma (ENKTL) is an aggressive form of Epstein-Barr virus (EBV)-associated
non-Hodgkin's lymphoma which historically has a poor prognosis. When relapse occurs, particularly in the cerebral
nervous system (CNS), survival is rare. The immune checkpoint pathway family of proteins is highly expressed in many
human tumors, especially in EBV-related malignancies. To the best of our knowledge, there are no reports of immune
checkpoint inhibitors used either alone or in combination for the treatment of ENTKL CNS relapse, yet there are prom-
ising results in metastatic CNS involvement of other malignancies.

Case presentation: This is the case of a 29-year-old Hispanic male with ENKTL who was treated at first relapse with
24 doses of the programmed death-ligand 1 (PD-L1) immune checkpoint inhibitor, atezolizumab, over a 17-month
period. He remained in remission for 18 months until he experienced an isolated CNS relapse and on-going evidence
of chronic EBV infection. Salvage therapy was provided as a combination of triple intrathecal (TIT) chemotherapy,
radiation, and atezolizumab. He continues on maintenance atezolizumab and remains alive 1-year post CNS relapse.

Conclusions: The results from this case suggest that atezolizumab should be considered as part of the treatment
regimen for relapsed ENKTL. They also demonstrate the benefit of using atezolizumab in combination with TIT
chemotherapy and radiation as a viable treatment option for ENKTL CNS relapse and indicate that atezolizumab is an
option for long-term maintenance therapy for patients with ENKTL.
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Background prognosis. The exact pathogenesis of ENKTL remains
Extranodal NK/T cell lymphoma (ENKTL) is an aggres- unknown, although it has been shown to be associated
sive form of non-Hodgkin’s lymphoma that is diffi- with Epstein-Barr virus (EBV) infection of tumor cells. A

cult to treat and, with relapse, historically has a poor hlgher prevalence in the Asian and Hispanic populations
coinciding with a rise in incidence in the USA is reported

(1].
*Correspondence: langevin@uthscsaedu At presentation, ENKTL commonly causes local-
Department of Pediatrics Hematology-Oncology, University of Texas ized destruction involving midline structures, such as
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body can also be affected, such as the gastrointesti-
nal tract, skin, and testis [2]. Cerebral nervous system
(CNS) involvement is uncommon, but has been reported
in up to 17% of patients, although the rate tends to be
dependent on the stage and histology of the tumor [3-7].
ENKTL is usually both chemotherapy and radiotherapy
sensitive, but the prognosis remains poor for patients
who relapse, especially those with CNS disease. Proposed
treatments for these patients include intrathecal (IT) or
high-dose methotrexate-based regimens [3, 8, 9].

Programmed death-ligand 1 (PD-L1), belonging to the
immune checkpoint pathway family of proteins, is highly
expressed in many human tumors, but especially in
EBV-related malignancies. Multiple studies have demon-
strated a particularly high expression of PD-L1 in ENKTL
due to the EBV-infected T-cells [4, 10-12]. Therefore,
immune checkpoint inhibitors can be a potential therapy
for malignancies such as ENKTL which is related to EBV
infection.

The PD-L1 immune checkpoint inhibitor, atezoli-
zumab, shows promise as a treatment alternative in this
devastating disease in the following case. Atezolizumab
is a humanized immunoglobulin (IgG1) monoclonal anti-
body that selectively binds to PD-L1 and blocks its inter-
action with the programmed death-1 (PD-1) receptor and
B7.1 (CD80), thus potentially activating an anticancer
immune response. The U.S. Food and Drug Administra-
tion (FDA) has approved atezolizumab for the treatment
of various cancer types, such as lung cancer, bladder can-
cer, and breast cancer [13].

Recently, other PD-1 inhibitors, such as pembroli-
zumab and nivolumab, both of which have a similar
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mechanism to atezolizumab, have emerged as success-
ful treatments for multiple refractory, relapsed, and
advanced ENKTL [14]. Pembrolizumab and nivolumab
are now recommended as treatment choices for relapsed/
refractory ENKTL per National Comprehensive Cancer
Network (NCCN) guidelines last updated in 2018 [15].

The following is a report of a patient with relapsed
ENKTL who achieved a second remission with atezoli-
zumab and then was re-treated in combination with tri-
ple intrathecal (TIT) chemotherapy for isolated CNS
relapse. Our aim in presenting this case report is to dem-
onstrate the successful use of atezolizumab in the initial
relapse, but specifically to highlight its potential role in
the treatment of CNS relapse.

Case presentation

We report the case of a 29-year old Hispanic male with
ENKTL with the first relapse in the nasopharynx and
then an isolated relapse in the CNS. At initial diagnosis
in 2012, at age 21 years, he presented with disease in the
caecum, hypopharynx, and bone marrow. He was treated
with the SMILE protocol (dexamethasone, methotrexate,
ifosfamide, L-asparaginase, and etoposide) for 3 cycles,
followed by autologous stem cell transplant with the
BEAM regimen (carmustine, etoposide, cytarabine, and
melphalan). He relapsed 4 years later, with presentation
of left hemifacial pain, left otorrhea, fever, night sweats,
fatigue, difficulty breathing through his nose, loss of
smell, and loss of appetite. At this time, a positron emis-
sion tomography-computed tomography scan (PET-CT)
revealed he had left cervical lymphadenopathy and naso-
pharynx, oropharynx, and soft palate avid (Fig. 1).

Baseline

Post Cycle 16

Fig. 1 Positron emission tomography-computed tomography (PET-CT) scan at diagnosis of first relapse and after atezolizumab treatment. a Avid
left cervical lymphadenopathy and nasopharynx, oropharynx, and soft palate at baseline. b After 16 doses of 1200 mg intravenous infusion of
atezolizumab every 3 weeks, showing complete response of the target lesion and overall partial response. ¢ After 24 doses of atezolizumab, the avid
region was biopsied and confirmed by pathology to be negative for lymphoma

Post Cycle 24
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The patient was then enrolled in a clinical trial (Clini-
calTrials.gov Identifier: NCT02541604) in August 2016
to receive 1200 mg (maximum dose) intravenous (IV)
infusion therapy with atezolizumab every 3 weeks. Side
effects were monitored according to the protocol. The
target and non-target lesions were assessed by PET-CT
after every two courses and evaluated by the Response
Evaluation Criteria in Solid Tumors v1.1 (RECIST).

The patient received his first dose of atezolizumab in
September 2016 and his last dose in January 2018, for a
total of 24 doses. At the start of treatment his EBV status
was according to PCR analysis. Side effects were minimal
without any Grade 3 or Grade 4 toxicity. He experienced
striking clinical improvement within 3 weeks of receiv-
ing the first dose of atezolizumab. He reported increased
appetite, weight gain, increased energy, disappearance
of night sweats, no fever, and no missed days of work.
At cycle 3, he was jogging approximately 3 miles per day
about 5 days a week. At the end of treatment, the drain-
age from his left ear had almost completely disappeared.
After completion of course 16, complete response (CR)
of the target lesion and overall partial response (PR) were
documented by PET-CT (Fig. 2). After course 24, biop-
sies of the PET-positive areas in the nasopharynx and
tonsils were taken to assess the pathologic response.
Biopsies showed scattered Epstein—Barr encoding region
(EBER)-positive cells without evidence of lymphoma. The
decision was then taken to stop the administration of ate-
zolizumab due to sustained clinical response.

The patient remained disease free for approximately
18 months off treatment. During follow-up he developed
diabetes and had an increasing number of EBV cop-
ies, as determined by PCR, despite antiviral therapy. He
was assessed for EBV-targeted therapy but did not meet
the criteria. In June 2019, he developed a headache and
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nuchal rigidity. The work-up determined that he had an
isolated CNS relapse and on-going evidence of chronic
EBV infection with the EBV detectable in blood and cer-
ebrospinal fluid (CSF) (Figs. 3, 4); no additional sites of
disease were identified. TIT chemotherapy consisting of
methotrexate, hydrocortisone, and cytarabine was started
and given twice a week, then weekly, and finally every 3
weeks. After 12 courses of TIT chemotherapy, the CSF
still had disease and the plasma EBV load was still ele-
vated; thus atezolizumab was added to the treatment reg-
imen. Craniospinal radiation 3000 cGy to the brain and
2400 cGy to spine was started when it became evident
that there was still EBER+ cells in the CSE. Following

Fig. 3 Cytospin preparation of the cerebrospinal fluid (CSF) at second
relapse. Medium- to large-sized atypical lymphocyte with irregular
and indented nuclear contours, slightly more open chromatin, and
azurophilic cytoplasmic granules are present (H&E stain, x 100).

p H

Fig. 2 Biopsies of the PET-CT avid regions indicated scattered Epstein—-Barr encoding region (EBER)-positive cells without evidence of lymphoma.
a Hematoxylin and eosin (H&E) staining of sinonasal epithelium with underlying dense chronic inflammatory infiltrate, increased vasculature,
thickened basement membrane, and increased goblet cells. Germinal center formation was present, with polarization and tingible body

macrophages. Lymphoplasmacytic infiltrates were present in the interstitium. There were no areas of necrosis or mass lesions appreciated. b B cells
predominately found in germinal centers were highlighted by CD20 positivity. ¢ Increased scattered EBER-in situ hybridization-positive cells were
seen as predominately small and stained. (x4 magnification)
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Fig. 4 Atypical lymphocytes in the CSF during treatment with
atezolizumab and triple intrathecal (TIT) chemotherapy following
second relapse. At the patient’s second relapse, atypical lymphocytes
were elevated at 1550. With atezolizumab infusion and TIT
chemotherapy, the atypical lymphocyte count dropped significantly

and remained very low over the course of the treatment

radiation, his EBV viral load was greatly diminished, but
was still detectable albeit not quantifiable. Remarkably,
the patient remains clinically well almost 1 year post CNS
relapse while continuing on atezolizumab infusions.

Discussion and conclusions

According to NCCN guidelines, a clinical trial is the
preferred treatment option for patients with relapsed
ENKTL. In the absence of a clinical trial, PD-1 inhibi-
tors or a stem cell transplant, if the patient is eligible, are
suitable alternatives [15]. Our patient previously had an
autologous stem cell transplant, as this was the stand-
ard of care at the time of his initial diagnosis. In this
case, allogeneic transplant was considered in the setting
of both relapses. As described above, our patient had
a high EBV viral load at the time of his second relapse.
A recent study by Jeong et al. indicates that in patients
with ENKTL and EBV present in the blood, progression-
free survival after allogeneic transplant trends towards a
poorer outcome [16]. In addition, there is no consensus
on the use of stem cell transplant in the relapse setting
[15, 17].

In our patient, the use of a checkpoint inhibitor admin-
istered in the context of a clinical trial was the more viable
and individualized option since a clinical trial was avail-
able at the time of his first relapse. Furthermore, given
a combination of psychosocial factors, including lack of
funding, the decision was made to proceed with the ate-
zolizumab clinical trial at first relapse. At time of his CNS
relapse, the same agent was made available through the
Medication Assistance Program (MAP). Allogeneic stem
cell transplant was again considered but was rejected as
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an option since the use of checkpoint inhibitors prior to
transplant predisposes patients to develop hyperacute
graft-versus-host disease and increases the transplanta-
tion-related mortality [15, 17].

Although atezolizumab is FDA approved and used
in the treatment of other cancer types, it has not been
documented in the treatment of relapsed ENKTL with or
without CNS involvement [13]. Our case demonstrates
the successful use of atezolizumab at first and second
relapse. This case also indicates a viable treatment option
for those patients with CNS involvement when given
in conjunction with TIT chemotherapy and radiation
therapy.

The median overall survival for patients with ENKTL
CNS disease is 3.8 months. Another study reported that
patients with peripheral T-cell lymphoma relapse have a
median overall survival of 1.5 months [3, 7]. Remarkably,
our patient has greatly surpassed the median survival.

Studies have shown that pembrolizumab, a PD-1 inhib-
itor, is successful in treating patients with ENKTL relapse.
In a study by Kwong et al. of seven patients treated with a
median of seven cycles of pembrolizumab, patients with
higher PD-L1 expression fared better. Interestingly, five
of the patients were still in CR at the end of the 6-month
follow-up period [14]. Similarly, Li et al. also reported a
positive outcome in four of seven patients treated with a
median of four cycles of pembrolizumab [18].

A small number of patients with ENKTL with CNS
involvement have been followed to determine specific
disease patterns and outcome. Determinants of a higher
risk of CNS involvement include Ann Arbor stage III/1V,
NK/T Cell Lymphoma Prognostic Index (NKPI) score of
IIT or IV, location of extra-upper aerodigestive tract, and
lymph node involvement [3, 4]. Our patient exhibited
most of the risk factors identified for the development of
CNS involvement.

Involvement of the CNS in ENKTL historically has a
very poor prognosis with no standard treatment iden-
tified. A retrospective study by Nevel et al. described
the outcomes of patients with ENKTL CNS disease.
All patients received methotrexate (MTX) either sys-
temically or intrathecally. Additional treatments varied
greatly and included radiation, high-dose systemic chem-
otherapy, other IT chemotherapy, or autologous stem cell
transplant [3]. Many patients were noted to succumb to
infection and toxicity due to CNS-targeted treatment [3].
Of interest, our patient experienced few toxicities to ate-
zolizumab alone or in combination with TIT.

There are currently no reports on the use of immune
checkpoint inhibitors in patients with ENKTL CNS
disease. However, there are promising results in other
disease types with CNS involvement. Pembrolizumab
has been shown to be effective against solid tumor



Lipsitt et al. J Med Case Reports (2021) 15:102

metastasis of melanoma and non-small cell lung cancer,
with a response rate ranging from 20 to 30% [19]. Simi-
lar results for CNS metastasis of melanoma and renal
cell carcinoma are also reported for nivolumab [20, 21].
Interestingly, nivolumab is observed to be an effective
treatment in rare extranodal large B-cell lymphomas of
primary CNS lymphoma and CNS recurrence of pri-
mary testicular lymphoma [22].

EBV status is important when considering treatment
with PD-L1 inhibitors since there is increased expres-
sion of PD-L1 in EBV-related cancers. A correlation
between increased viral load in the cancer cells and
cancer progression has been documented [23]. Of note,
after completion of the atezolizumab course for the first
relapse, our patient had an increased level of EBV viral
load despite treatment with antiviral therapy. However,
upon restarting atezolizumab as adjunct therapy to
TIT and radiation therapy, the EBV viral load declined
significantly.

Overall, there is no consensus on CNS prophylaxis in
ENKTL, but NCCN guidelines recommend IT chemo-
therapy for adult T-cell leukemia/lymphoma, which
tends to have a higher rate of relapse [7]. In their retro-
spective review of risk factors for CNS involvement in
lymphoma, Kim et al. conclude that patients with NKPI
groups III and IV might benefit from prophylaxis; how-
ever, this conclusion was based on 12 patients identified
with CNS disease [24]. One question raised by our case
is whether the continued use of atezolizumab as main-
tenance therapy could have prevented the CNS relapse.
Also, our case indicates that patients with ENKTL with
CNS relapse may benefit from treatment with immune
checkpoint inhibitors. Taken together, our case and
observations from other studies suggest that further
investigation is warranted on the use of immune check-
point inhibitors in maintenance therapy and for treat-
ment of CNS disease.
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