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Introduction 

Epstein-Barr virus (EBV), a ubiquitous virus associated 
with both Hodgkin and non-Hodgkin lymphomas, persists 
in latently infected B-lymphocytes by exploiting multiple 
mechanisms to evade and suppress anti-viral immunity. 
Despite the variable expression of antigenic EBV latency 
associated proteins, the host immune response fails to 
restrain EBV-associated lymphomas (1). This may be 
explained, at least in part, by the expression of PD-L1,  
a  T-cell  inhibitory “checkpoint”,  that is  variably 
expressed in many B- and T-cell derived lymphomas, 
and promotes immune evasion (2-5). Therefore, EBV-
associated lymphomas, given the expression of both PD-L1  
and antigenic viral proteins, are potentially suitable 
candidates for PD-L1/PD-1 checkpoint blockade. This 
contention may be supported by the experience with 
checkpoint blockade in extranodal NK/T-cell lymphoma, 
an alternative EBV-associated lymphoma. In a retrospective 
series of seven patients with relapsed/refractory extranodal 
NK/T-cell lymphoma treated with pembrolizumab (6), 
combined radiographic and molecular (i.e., EBV viral 
load) assessments demonstrated a response in all patients, 
including five who achieved a complete response. 

Lymphomatoid granulomatosis (LyG) is a rare EBV-
driven lymphoproliferative disorder that almost uniformly 
involves the lungs, but may also involve extranodal sites 
in a minority of patients. LyG infiltrates, comprised of 
EBV-infected B cells in an inflammatory background, 
form angiocentric and angiodestructive lesions (7). 
The relative proportion of atypical, EBV-infected B 
cells to infiltrating reactive T cells, and the degree of 
necrosis, distinguishes low-grade (grades I-II) from high-
grade (grade III) lesions (7,8) LyG may be associated 
with congenital or acquired immunodeficiencies, and 
spontaneous remissions have been observed with cessation 
of immunosuppression (9), thus highlighting the role of 
immune surveillance in this disorder. High-grade lesions 
are managed with immunochemotherapy, much like diffuse 
large B-cell lymphoma. In contrast, management of low-
grade LyG may include observation and cessation of any 
immunosuppressive medications for those with non-bulky 
and asymptomatic disease, or immunomodulatory strategies, 
including interferon or single-agent rituximab, for those 
with more extensive, symptomatic disease. While the utility 
of checkpoint blockade in LyG is uncertain, this approach 
is supported by the available experience with checkpoint 
blockade in other EBV-driven lymphoproliferative 
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disorders like extranodal NK/T cell lymphomas. We 
performed a PubMed search using the terms “lymphomatoid 
granulomatosis” and “PD-L1”, “B7-H1”, “CD274”, 
“nivolumab”, “pembrolizumab”, and “checkpoint blockade”, 
and found zero publications in the literature addressing 
this question. While we were aware of an ongoing clinical 
trial addressing the utility of checkpoint blockade in LyG 
(NCT03258567), and encourage clinical trial participation, 
we recently treated a patient who was unable to participate 
in this trial. 

Case presentation 

Our patient was a 54-year-old gentleman, who presented 
with nasal congestion, consistent with acute bacterial 
sinusitis. He received serial courses of antibiotics, but 
subsequently developed urticaria and arthralgias, which 
were attributed to a serum sickness-like reaction secondary 
to levofloxacin, for which he required several months of 
prednisone (up to 10 mg daily). In this setting, CT imaging 
of the chest was performed, and a spiculated nodule 
was appreciated in the right middle lobe in this former 
smoker. A pet scan was performed 1 month later and 
revealed two lung masses in the right lower lobe. A follow 
up bronchoscopy and biopsy were performed, revealing 
an extensively necrotic neoplasm, with angiocentric 
proliferation, and EBV positive cells consistent with LyG, 
grade II. Subsequent PET/CT imaging three months 
later demonstrated FDG avid lymphadenopathy above 
and below the diaphragm, and evidence of extranodal 
disease involving the adrenals (SUV max 17.7), thyroid, 
and soft tissue adjacent to the proximal right femur, in 
addition to multiple lung masses. Given concerns for 
high-grade LyG, he completed six cycles of R-CHOP 
and achieved a complete response. Surveillance imaging 
17 months later was concerning for recurrent disease, as a 
right suprahilar mass was appreciated, and was associated 
with bronchial narrowing. Observation was continued 
given he was asymptomatic at this time. Repeat CT Chest 
showed multiple pulmonary nodules and a very narrow 
right bronchus. Bronchoscopy and biopsy of the lesion 
revealed lymphoid infiltration, necrosis, EBV positive 
cells consistent with LyG (grade II). Extrapulmonary 
disease was not appreciated and, he completed single-
agent rituximab (weekly ×4), achieving a partial response, 
but with resolution of the previously noted bronchial 
narrowing. Six months later, single agent rituximab was 
repeated again in the setting of progressive dyspnea 

and CT findings demonstrating bronchial compression 
secondary to disease progression. PET/CT imaging was 
performed upon completion of rituximab, and FDG-avid 
lymphadenopathy was appreciated, in addition to the large, 
right suprahilar mass that surrounded and compressed the 
right main stem bronchus (Figure 1A). PD-L1 expression 
was observed in biopsy tissue, which confirmed low-grade 
LyG (Figure 1B), and treatment with nivolumab (480 mg 
IV every 4 weeks) was initiated. Two months later, EBV 
DNA was undetectable, and a partial response was noted 
on PET/CT imaging (Figure 1A). A complete response was 
documented 5 months later (Figure 1A). The patient has 
continued Nivolumab with no adverse events or toxicities 
for 12 months without clinical, laboratory, or radiographic 
evidence of recurrent disease. 

Discussion 

Expression of inhibitory ligands, including PD-L1, among 
others, is a dominant mechanism utilized by many cancers 
to create a tumor microenvironment that is hostile for 
tumor-specific effector T cells and effectively promotes the 
evasion and suppression of host anti-tumor immunity (10).  
Among non-Hodgkin (NHL) and classical Hodgkin 
lymphomas (cHL), both endogenous and exogenous factors, 
including the genetic landscape and the availability of PD-
L1-inducing cytokines, promote PD-L1 expression and 
immune escape. Cytokines, including interferon-γ and 
IL-10, promote PD-L1 transcription in a JAK/STAT-
dependent manner. Therefore, PD-L1 is highly expressed 
in many lymphomas harboring JAK2 amplifications (2), 
gain-of-function STAT3 mutations (11), antigen-receptor 
signaling (12), or oncogenic drivers (e.g., NPM-ALK) that 
culminate in STAT3 activation (13,14). PD-L1 copy gains, 
amplifications, and rarely translocations (15), are recurrently 
observed, most commonly in cHL (2), but also in subsets of 
diffuse large B-cell lymphomas (16). Structural variants that 
enhance the stability of PD-L1 transcripts have also been 
observed (17). Of course, many of these mechanisms are not 
mutually exclusive, and may cooperate with EBV-dependent 
mechanism in upregulating PD-L1. Furthermore, PD-
L1 expression may identify biologically distinct lymphoma 
subsets characterized by a robust immune response (i.e., 
“hot” lymphomas), and for which PD-L1/PD-1 blockade 
is particularly attractive (16). Collectively, the available 
data would suggest that PD-L1 should be highly expressed 
in LyG, although to the best of our knowledge this has 
not been systematically explored. PD-L1 expression, in 
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conjunction with the expression of EBV antigens in an 
inflammatory lesion with abundant, “reactive” T cells, 
would suggest that LyG, particularly low-grade lesions, 
may be well suited for checkpoint blockade. Our experience 
not only supports that contention, but further supports an 
ongoing clinical trial addressing this question in LyG and 
other EBV-associated lymphomas and lymphoproliferative 
disorders (ClinicalTrials.gov Identifier: NCT03258567). 
To the best of our knowledge, LyG patients have not 
yet been enrolled in this trial (M. Roschewski, personal 
communication). Our experience, which to the best of 
our knowledge is the first reported LyG patient treated 
with checkpoint blockade, further supports PD-L1/PD-1 
blockade and clinical trial participation in LyG.
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