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1 | INTRODUCTION
An 80-year-old woman underwent vitrectomy for recurrent
uveitis, demonstrating lymphocytic vitreous fluid. Less than
a month later, skin biopsy confirmed the diagnosis of ex-
tranodal NK/T-cell lymphoma. Chemotherapy with SMILE
(steroid—dexamethasone, methotrexate, ifosfamide, L-
asparaginase, and etoposide) was poorly tolerated despite re-
duced doses, while pembrolizumab was ineffective.
Extranodal NK/T-cell nasal type lymphoma (ENKL) is
an aggressive malignancy, which presents with a midline de-
structive lesion in the upper respiratory tract in 60 to 90% of
patients. ' ENKL is most common in Asian and Hispanic pop-
ulations where it accounts for approximately 5% of lymphoma;

Key Clinical Message

Floaters or visual disturbance in a patient with ENKL should prompt evaluation for
possible vitreoretinal involvement. Lymphoma with ocular involvement should be

treated aggressively and in most cases heralds CNS involvement.
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however, it is rare in Western populations..5  The characteristic
features of the disease are expression of NK cell markers (CD2,
CD3, and CD56), cytotoxic molecules (granzyme B, perforin,
TIA1), EBV infection of the neoplastic cells, and angiocentric
growth pattern with vascular wall necrosis."’

The prognosis of ENKL is poor, with 5-year overall sur-
vival rates with traditional anthracycline containing regimens
(eg, CHOP) + radiotherapy of 20%-50%.>* Part of the reason
for the poor prognosis is the lack of efficacy of anthracy-
clines due to excretion from ENKL cells by P-glycoprotein.
Chemotherapy regimens incorporating L-asparaginase such
as SMILE (steroid—dexamethasone, methotrexate, ifos-
famide, L-asparaginase, and etoposide) have shown more
promise.®
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Extra-nasal ENKL represents approximately one quar-
ter of cases.* The most common extranasal primary sites
described in the International Peripheral T-Cell Lymphoma
Project were the intestine (37%), skin (26%), testis (17%),
and lung (14%).4 CNS involvement in ENKL is rare and con-
comitant CNS, and extranasal ENKL is particularly uncom-
mon, with no prior reported cases to our knowledge. Here, we
report a patient with concomitant CNS and cutaneous ENKL
who was refractory to multiple lines of therapy.

2 | CASE REPORT

An 80-year-old Italian-born woman presented with floaters
in both visual fields. An initial diagnosis of bilateral anterior
uveitis was made, and she was treated with multiple courses
of topical steroids. Six months later, she was referred to a
subspecialist ophthalmologist due to suboptimal clinical re-
sponse. At this time, she had 6/12+ visual acuity in her right
eye and less than 6/15 in her left eye. Ocular pressures were
normal. On slit lamp examination, there were bilateral pig-
mented keratic precipitates, with many bilateral vitreous cells
and extensive inflammatory debris. Recent investigations for
the cause of the uveitis had been negative, and the ophthal-
mologist at this time was suspicious of intraocular lymphoma.
A diagnostic-therapeutic vitrectomy of the left eye was per-
formed. Microscopy showed scattered small lymphocytes,

and there were inadequate cell numbers for flow cytometry,
as commonly occurs in cases of intraocular lymphoma. The
visual acuity of the left eye improved from less than 6/15 to
6/7.5 two weeks later.

Shortly after, tender erythematous left leg nodules, un-
intentional weight loss, and night sweats emerged. She was
treated with antibiotics without improvement. The rash pro-
gressed to involve the trunk and fresh skin biopsy of this le-
sion was performed (Figure 1).

2.1 | Histology

Histological examination shows moderate dermal and subcu-
taneous infiltrate of abnormal intermediate-sized lymphocytes
with irregular, hyperchromic nuclei. Epidermotropism is negli-
gible. The subcutaneous infiltrate is reminiscent of lobular pan-
niculitis; however, there is no significant fat rimming or necrosis.
In areas, the infiltrate is predominantly peri-adnexal and perivas-
cular with focal angioinvasion and perineural spread but without
associated fibrinoid necrosis of vessel walls (Figure 2A-B).

2.2 | Immunohistochemistry

The lymphoma cells express CD2, CD3 (cytoplasmic), CD4
(partial), CD56, GATA3, TIA1, granzyme B, perforin, and

FIGURE 1
erythematous nodules and plaques in the

Multiple confluent

lower legs and lower back at presentation
(upper panel). Resolution of skin lesions
with residual pigmentation following 2
cycles of SMILE chemotherapy (lower
panel)
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FIGURE 2 Skin biopsy histopathology
and immunochemistry (A) Diffuse

dermal and subcutaneous infiltrate of
lymphoma cells (H and E, x20). (B) Higher
magnification demonstrating medium

to large in size pleomorphic lymphoma

cells with hyperchromatic nuclei and
irregular nuclear outlines (H and E

x400). (C) Prominent involvement of the

subcutaneous fat in a pattern reminiscent

of lobular panniculitis. (D) Epstein-Barr
Virus Encoded RNA (EBER) expression
of lymphoma cells, with perivascular

(red arrow) and perineurial (blue arrow)
distribution. (E) Diffuse nuclear expression
of GATA3 by the lymphoma cells in the
subcutis. (F) Strong expression of cytotoxic

proteins including granzyme (demonstrated
here), TIA-1, and perforin

EBER but not for CD7, CDS8, CD5, CD30, LMP1, PDI,
CD303, MPO, or CD68 (Figure 2C-F).

The patient underwent 18F-f1ur0deoxyglucose (FDG)
positron emission tomography with computed tomography
(PET-CT) scan, demonstrating mostly cutaneous disease in
the legs with a single mildly FDG avid mildly prominent
lymph node in the left inguinal region. There was no evi-
dence of visceral or bone marrow involvement on PET/CT,
although bone marrow biopsy was not performed as she was
considered to be stage [IVB on the basis of CNS (intraocular)
involvement. Lumbar puncture was performed, and initial ce-
rebrospinal fluid (CSF) cytology was reported as suspicious
for leptomeningeal involvement although flow cytometry
was negative. She was treated with three doses of intrathecal
methotrexate, and subsequent CSF samples were negative for
malignancy.

Apart from an elevated lactate dehydrogenase (2.2 x
upper limit of normal), the remainder of the baseline blood
tests was within normal limits and HIV and hepatitis B and C
serology were negative.

The patient was treated with 2 cycles of SMILE chemo-
therapy, with 50% reduced doses of methotrexate, ifosfamide,
and etoposide complicated by fluid overload, atrioventricu-
lar nodal re-entry tachycardia requiring accessory pathway
ablation, ifosfamide encephalopathy, and subsegmental pul-
monary embolism in the context of L-asparaginase therapy
despite antithrombin 3 replacement.

PET-CT post 2 cycles SMILE chemotherapy demon-
strated resolution of lower leg cutaneous and left inguinal
lymph-node activity. Repeat lumbar puncture demonstrated
no evidence of residual leptomeningeal lymphoma. There
was clinical response of the cutaneous disease with residual
skin pigmentation (Figure 1). Due to cumulative toxicity of
therapy, there was a substantial decline in performance sta-
tus precluding further administration of reduced dose SMILE.
As the chemotherapy administered to that point was consid-
ered insufficient to eradicate intraocular disease, binocular
radiotherapy (20 Gray in 10 fractions) was administered. A
highly conformal volumetric arc megavoltage external beam
radiotherapy technique was utilized. Therapy was well toler-
ated with temporary eye dryness, which responded to topical
lubricant. A subjective improvement in vision was noted by
the second-week posttherapy (she regained the ability to read).

Unfortunately, six weeks following completion of SMILE,
new cutaneous lesions emerged on the back, biopsy con-
firmed as ENKL recurrence. Treatment with four cycles of
100mg of intravenous pembrolizumab at 3 weekly intervals
failed to achieve a clinical response. Third-line chemotherapy
with P-GEMOX (pegaspargase, gemcitabine, and oxalipla-
tin) resulted in reduction in the skin lesions, however, after
three cycles the patient developed confusion, seizures and
new focal neurological deficits. Lumbar puncture showed
recurrent leptomeningeal ENKL; the patient was offered pal-
liative care and died four days later.
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3 | DISCUSSION

Extranodal NK/T-cell lymphoma (ENKL) is a rare and ag-
gressive form of lymphoma accounting for approximately
10% of peripheral T-cell lymphoma cases internationally
and 1% of lymphoma overall.* The typical clinical presenta-
tion is of a destructive lesion in the upper aerodigestive tract,
usually in patients of Asian descent, responding well to ra-
diotherapy in the early stages. Important adverse prognostic
factors for ENKL treated with nonanthracycline-based regi-
mens are age greater than 60 years, stage III or IV disease,
distant lymph-node involvement, non-nasal type disease and
detectable EBV viral DNA titer.” While localized nasal dis-
ease typically responds to initial treatment with chemoradio-
therapy, extranasal disease has consistently been shown to
confer a worse prognosis and is generally treated with in-
tensive chemotherapy.g"0 This case describes an Australian
woman of Italian ancestry who presented with cutaneous and
ocular ENKL, without any nasal disease. The histology and
immunohistochemistry are consistent with classically de-
scribed cases, with NK cell markers, EBV positivity, cyto-
toxic profile, and angioinvasion all present. CD3 positivity
on immunohistochemistry in this case reflects cytoplasmic
CD3 epsilon expression which unlike surface CD3 is usually
positive in ENKL.!

Primary cutaneous ENKL is rare, fewer than 100 cases
have been described in the literature with the majority of
these being Asian patients.’ 15 The dermatological findings
are varied and include subcutaneous nodules, erythema-
tous papules, cellulitis, and ulcerations which can occur at
any site but appear more common at the extremities.'' "
Radiotherapy alone is a successful treatment in localized cu-
taneous disease, with 80% of patients responding. For more
advanced stage cutaneous disease, radiotherapy is not feasi-
ble and systemic chemotherapy is indicated."" The skin man-
ifestations in this case were consistent with those described
in previous case reports of primary cutaneous ENKL, with
erythematous nodules and plaques predominantly in the
legs. There was widespread skin involvement in more than
two noncontiguous skin regions, conferring a T3 designa-
tion on the TNM staging system and significantly worse
prognosis.14

ENKL with ocular involvement is extremely rare, and
only four biopsy-proven case reports were identified in the
medical literature.'®'® There have been other cases described
which likely represent ocular involvement, without histolog-
ical evidence.’>*! All cases described have occurred in pa-
tients with nasal ENKL as opposed to extranasal. Uveitis was
the primary finding in all cases of previously described ocu-
lar ENKL, with or without retinal/choroidal detachments. 16-22
In the current case, the patient presented with recurrent uve-
itis and vitreous hypercellularity, with no other causes found.

True CNS ENKL is extremely rare, and the optimal therapy
is unknown. The use of CNS penetrating agents such as high-
dose methotrexate and cytarabine is the mainstay of therapy
in B-cell lymphoma with CNS involvement, although these
agents are challenging to deliver in very elderly patients, as
highlighted by this report.

The frontline management of ENKL has moved toward
asparaginase-based chemotherapy.23'27 SMILE was evalu-
ated in a phase 2 trial of 38 patients with stage IV, relapsed
or refractory ENKL demonstrating a complete response
rate of 45% after 2 cycles and 1 year OS of 55%. ** SMILE
results in considerable toxicity and is challenging to de-
liver in elderly patients.”®*’ There is emerging evidence
of the efficacy and safety of other asparaginase contain-
ing regimens such as DDGP (cisplatin, dexamethasone,
gemcitabine, and pegaspargase) and P-GEMOX (pegas-
pargase, gemcitabine, and oxaliplatin) in the treatment of
ENKL.?3* A recent randomized trial showing superior
disease control and favorable toxicity for DDGP relative
to SMILE represents a welcome advance for patients with
this aggressive disease.®

The management of refractory ENKL is challenging in
any patient, but particularly so in the very elderly. We elected
to use the immune checkpoint inhibitor pembrolizumab on
the basis of encouraging data from case reports and small case
series. 0% Unfortunately, our patient did not derive benefit
from the agent and was effectively refractory to every thera-
peutic intervention apart from a brief symptomatic improve-
ment from binocular radiotherapy. Reduced dose SMILE was
poorly tolerated and limited therapy to two cycles. Based on
recent randomized trial data, DDGP appears both more ac-
tive and better tolerated and should be considered a preferred
frontline approach. Further trials incorporating novel agents
such as pembrolizumab are required to improve outcomes for
patients with ENKL.

DISCLOSURES

CYC: consulting/advisory/honoraria—Roche,  Janssen,
MSD, Gilead, Ascentage Pharma, Acerta, Loxo Oncology,
TG therapeutics; research funding—Celgene, Roche, Abbvie;
travel expenses—Roche.

CONFLICT OF INTEREST
None declared.

AUTHOR CONTRIBUTIONS

Dr Benhur Ammanuel: contributed the pathology section
and second figure. Dr Rohen White: contributed the radio-
therapy section. Dr Chris Kennedy: contributed the oph-
thalmology section. Dr Peter Mallal and Professor Chan
Cheah: completed the remainder of the case report and the
editing.



MALLAL ET AL.

.. S5of6
Clinical Case Reports OenAccess LEYJ—

ETHICAL STATEMENT

Written informed consent was obtained from the patient for
writing and publication of this case report. Consent was taken
from the patient's next of kin following their death.

DATA AVAILABILITY STATEMENT
Data sharing not applicable to this article as no datasets were
generated or analyzed during the current study.

ORCID
Peter Mallal “= https://orcid.org/0000-0001-9571-9779
REFERENCES

1. Swerdlow SHCE, Harris NL, et al. World health organization

10.

11.

classification of tumours of haematopoietic and lymphoid tissues.
Lyon: TARC Press; 2008.

Pagano L, Gallamini A, Trape G, et al. NK/T-cell lymphomas
‘nasal type: an Italian multicentric retrospective survey. Ann
Oncol. 2006;17(5):794-800.

Lee J, Suh C, Park YH, et al. Extranodal natural killer T-cell lym-
phoma, nasal-type: a prognostic model from a retrospective multi-
center study. J Clin Oncol. 2006;24(4):612-618.

Au WY, Weisenburger DD, Intragumtornchai T, et al. Clinical
differences between nasal and extranasal natural killer/T-cell lym-
phoma: a study of 136 cases from the International Peripheral T-
Cell Lymphoma Project. Blood. 2009;113(17):3931-3937.

Au WY, Ma SY, Chim CS, et al. Clinicopathologic features and
treatment outcome of mature T-cell and natural killer-cell lympho-
mas diagnosed according to the World Health Organization classi-
fication scheme: a single center experience of 10 years. Ann Oncol.
2005;16(2):206-214.

Laurini JA, Perry AM, Boilesen E, et al. Classification of non-
Hodgkin lymphoma in Central and South America: a review of
1028 cases. Blood. 2012;120(24):4795-4801.

Elenitoba-Johnson KS, Zarate-Osorno A, Meneses A, et al.
Cytotoxic granular protein expression, Epstein-Barr virus strain
type, and latent membrane protein-1 oncogene deletions in nasal
T-lymphocyte/natural killer cell lymphomas from Mexico. Mod
Pathol. 1998;11(8):754-761.

Yoshimori M, Takada H, Imadome K, et al. P-glycoprotein is ex-
pressed and causes resistance to chemotherapy in EBV-positive T-cell
lymphoproliferative diseases. Cancer Med. 2015;4(10):1494-1504.
Kim SJ, Yoon DH, Jaccard A, et al. A prognostic index for nat-
ural killer cell lymphoma after non-anthracycline-based treat-
ment: a multicentre, Lancet Oncol.
2016;17(3):389-400.

Kim SJ, Yang DH, Kim JS, et al. Concurrent chemoradiotherapy
followed by L-asparaginase-containing chemotherapy, VIDL, for
localized nasal extranodal NK/T cell lymphoma: CISLO8-01 phase
11 study. Ann Hematol. 2014;93(11):1895-1901.

Ahn HK, Suh C, Chuang SS, et al. Extranodal natural killer/T-
cell lymphoma from skin or soft tissue: suggestion of treat-
ment from multinational retrospective analysis. Ann Oncol.
2012;23(10):2703-2707.

Berti E, Recalcati S, Girgenti V, Fanoni D, Venegoni L, Vezzoli

retrospective analysis.

P. Cutaneous extranodal NK/T-cell lymphoma: a clinicopathologic
study of 5 patients with array-based comparative genomic hybrid-
ization. Blood. 2010;116(2):165-170.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

. Choi YL, Park JH, Namkung JH, et al. Extranodal NK/T-cell lym-

phoma with cutaneous involvement: 'nasal' vs. 'nasal-type' sub-
groups—a retrospective study of 18 patients. British J Dermatol.
2009;160(2):333-337.

Lee WJ, Jung JM, Won CH, et al. Cutaneous extranodal natural
killer/T-cell lymphoma: a comparative clinicohistopathologic and
survival outcome analysis of 45 cases according to the primary
tumor site. J Am Acad Dermatol. 2014;70(6):1002-1009.
Vasconcelos PD, Ferreira C, Soares-Almeida L, Filipe P. Multifocal
primary cutaneous extranodal NK/T lymphoma nasal type. An
Bras Dermatol. 2016;91(2):219-221.

. Cimino L, Chan C-C, Shen D, et al. Ocular involvement in nasal nat-

ural killer T-cell lymphoma. Int Ophthalmol. 2009;29(4):275-279.
Lee HS, Lee SM, Shin SH, Kim YS, Joo Y-D. Nasal Type NK/T
Cell Lymphoma with Cutaneous and Ocular Involvement: A Case
Report. Blood. 2007;110(11):4434.

Tiirker B, Uz B, Isik M, et al. Nasal Natural Killer/T-cell
Lymphoma with Skin, Eye, and Peroneal Nerve Involvement.
Turkish J Hematol. 2012;29(4):413-419.

Yoo JH, Kim SY, Jung KB, Lee JJ, Lee SJ. Intraocular involvement
of a nasal natural killer T-cell lymphoma: a case report. Korean J
Ophthalmol. 2012;26(1):54-57.

Hughes E, Fogarty H, Fortune A, Keegan D. Ocular presentation of
natural killer/T-cell lymphoma in a Caucasian man. BMJ Case Rep.
2016;2016.

Zhang F, Duan X, Liu K. A case report of an extranodal NK/T-cell
lymphoma nasal type, occurring primarily in eyes with masquerade
syndrome. Medicine (Baltimore). 2019;98(11):e14836.

Meel R, Dhiman R, Wadhwani M, Kashyap S, Sharma S, Gogia A.
Isolated extranodal natural killer T-Cell lymphoma of the orbit in
a young patient: Complete regression with the SMILE Regimen.
Ocular Oncol Pathol. 2017;3(1):45-48.

Jiang M, Zhang L, Xie L, et al. A phase II prospective study of
the "Sandwich" protocol, L-asparaginase, cisplatin, dexameth-
asone and etoposide chemotherapy combined with concurrent
radiation and cisplatin, in newly diagnosed, I/Il stage, nasal
type, extranodal natural killer/T-cell lymphoma. Oncotarget.
2017;8(30):50155-50163.

Liang R, Gao GX, Chen JP, et al. A phase 2 study of methotrex-
ate, etoposide, dexamethasone, and pegaspargase chemotherapy
for newly diagnosed, relapsed, or refractory extranodal natural
killer/T-cell lymphoma, nasal type: a multicenter trial in Northwest
China. Hematol Oncol. 2017;35(4):619-629.

Xu PP, Xiong J, Cheng S, et al. A Phase II Study of methotrex-
ate, etoposide, dexamethasone and pegaspargase sandwiched
with radiotherapy in the treatment of newly diagnosed, Stage IE
to IIE Extranodal Natural-Killer/T-Cell Lymphoma, Nasal-Type.
EBioMedicine. 2017;25:41-49.

Yoon DH, Kim SJ, Jeong SH, et al. Phase II trial of concur-
rent chemoradiotherapy with L-asparaginase and MIDLE
chemotherapy for newly diagnosed stage I/II extranodal
NK/T-cell lymphoma, nasal type (CISL-1008). Oncotarget.
2016;7(51):85584-85591.

Liang JH, Wang L, Peter Gale R, et al. Efficacy of pegaspargase,
etoposide, methotrexate and dexamethasone in newly diagnosed
advanced-stage extra-nodal natural killer/T-cell lymphoma with
the analysis of the prognosis of whole blood EBV-DNA. Blood
Can J.2017;7(9):e608.

Yamaguchi M, Kwong YL, Kim WS, et al. Phase II study of
SMILE chemotherapy for newly diagnosed stage IV, relapsed,


https://orcid.org/0000-0001-9571-9779
https://orcid.org/0000-0001-9571-9779

MW[ LEy_CIinicaI Case Reports

29.
30.

31.

32.
33.

34.

MALLAL ET AL.

Open Access,

or refractory extranodal natural killer (NK)/T-cell lymphoma,
nasal type: the NK-Cell Tumor Study Group study. J Clin Oncol.
2011;29(33):4410-4416.

Li X, Cui Y, Sun Z, et al. DDGP versus SMILE in newly diagnosed
advanced natural Killer/T-Cell Lymphoma: A randomized con-
trolled, multicenter, open-label study in China. Clin Cancer Res.
2016;22(21):5223-5228.

Zhang L, Li S, Jia S, et al. The DDGP (cisplatin, dexamethasone,
gemcitabine, and pegaspargase) regimen for treatment of extran-
odal natural killer (NK)/T-cell lymphoma, nasal type. Oncotarget.
2016;7(36):58396-58404.

Zhao Q, Fan S, Chang Y, et al. Clinical efficacy of cisplatin, dexa-
methasone, gemcitabine and pegaspargase (DDGP) in the initial
treatment of advanced stage (stage III-IV) extranodal NK/T-cell
lymphoma, and its correlation with Epstein-Barr virus. Can Manag
Res. 2019;11:3555-3564.

Jing XM, Zhang ZH, Wu P, et al. Efficacy and tolerance of pegas-
pargase, gemcitabine and oxaliplatin with sandwiched radiother-
apy in the treatment of newly-diagnosed extranodal nature killer
(NK)/T cell lymphoma. Leuk Res. 2016;47:26-31.

Wang JH, Wang L, Liu CC, et al. Efficacy of combined gemcit-
abine, oxaliplatin and pegaspargase (P-gemox regimen) in patients
with newly diagnosed advanced-stage or relapsed/refractory extran-
odal NK/T-cell lymphoma. Oncotarget. 2016;7(20):29092-29101.
Wei W, Wu P, Li L, Zhang ZH. Effectiveness of pegaspargase,
gemcitabine, and oxaliplatin (P-GEMOX) chemotherapy com-
bined with radiotherapy in newly diagnosed, stage IE to IIE,

35.

36.

37.

38.

nasal-type, extranodal natural killer/T-cell lymphoma. Hematology.
2017;22(6):320-329.

Wang X, Zhang L, Liu X, et al. Efficacy and survival in newly
killer/T-Cell
phoma: a randomized, controlled, multicenter and open-labled
study with ddgp regimen versus SMILE Regimen. Blood.
2019;134(Supplement_1):463.

Asif S, Begemann M, Bennett J, Fatima R, Masood A, Raza S.
Pembrolizumab in newly diagnosed EBV-negative extranodal

diagnosed advanced extranodal natural lym-

natural killer/T-cell lymphoma: A case report. Molec Clin Oncol.
2019;10(3):397-400.

Kwong YL, Chan TSY, Tan D, et al. PD1 blockade with pembroli-
zumab is highly effective in relapsed or refractory NK/T-cell lym-
phoma failing l-asparaginase. Blood. 2017;129(17):2437-2442.

Li X, Cheng Y, Zhang M, et al. Activity of pembrolizumab in
relapsed/refractory NK/T-cell lymphoma. J Hematol Oncol.
2018;11(1):15.

How to cite this article: Mallal P, Ammanuel B,
White R, Kennedy C, Cheah CY. Simultaneous
intraocular and cutaneous extranodal NK/T-cell
lymphoma refractory to multiple therapies including
pembrolizumab. Clin Case Rep. 2021;9:e04194.
https://doi.org/10.1002/ccr3.4194



https://doi.org/10.1002/ccr3.4194

