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Abstract

Immune checkpoint inhibitors (ICIs), particularly PD-1/PD-L1 antibodies, have signifi-
cantly improved outcomes in a variety of solid tumors, including urothelial carcinoma.
However, their use is frequently associated with immune-related adverse events (irAEs)
which frequently affect the skin and mucous membranes. Among these, plasma-cell-rich
infiltrates are exceptionally rare. Circumorificial plasmacytosis (COP) is a rare, predom-
inantly reactive condition typically involving mucosal transition zones, with histologic
features characterized by dense, polyclonal plasma cell infiltrates and a benign clinical
course. Only two case reports have described COP in association with ICI therapy and,
to date, transformation or overlap with lymphoproliferative disorders such as marginal
zone lymphoma has not been documented. We report the case of an 86-year-old male
with urothelial carcinoma who developed a progressive, ulcerated, bleeding lesion of
the lower lip during adjuvant nivolumab therapy. Histologic examination revealed a
dense subepithelial infiltrate of mature plasma cells and lymphocytes. Direct and indirect
immunofluorescence studies were negative, excluding autoimmune blistering disorders.
Immunohistochemistry showed a predominance of CD138-positive plasma cells with a
moderate kappa light-chain shift, CD19 expression, and absence of CD56, Cyclin-D1, and
CD117, arguing against a plasma cell neoplasm. Molecular analysis via multiplex PCR
revealed a clonal B-cell population with distinct IgH rearrangements, and some EBV-
positive cells were also identified by EBER in situ hybridization. The histopathologic and
molecular findings suggested a marginal zone lymphoma-like, plasmacytic proliferation
arising in the setting of COP. This case illustrates a rare and diagnostically challenging
constellation at the intersection of reactive and clonal B-cell proliferations in the context
of ICI therapy. Although the lesion demonstrated features of clonality, the overall low
B-cell content, indolent clinical course, and lack of systemic involvement support a reactive,
immunodeficiency-associated lymphoproliferation rather than overt lymphoma. This case
expands the known spectrum of mucocutaneous irAEs and highlights the need for careful
clinicopathologic correlation, including immunophenotyping and molecular diagnostics.
Awareness of such rare presentations is essential to avoid overdiagnosis and unnecessary
systemic treatment in patients with otherwise indolent lesions.
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1. Introduction

Immune checkpoint inhibitors (ICIs) have transformed the management of many solid
tumors, including urothelial carcinoma. Antibodies targeting the PD-1/PD-L1 axis (e.g.,
nivolumab, pembrolizumab) can induce durable remissions by reversing peripheral T-cell
tolerance. These benefits come at the cost of immune-related adverse events (irAEs), which
frequently involve the skin and mucosa. Plasma-cell-rich infiltrates, however, are distinctly
uncommon within the irAE spectrum [1-8].

Circumorificial plasmacytosis (COP; also termed plasma-cell orificial mucositis) is a
rare, predominantly reactive condition that favors mucosal transition zones and periorificial
sites (oral, nasal, genital, and anogenital; head and neck). Zoon first described plasma-cell-
rich inflammation of mucous membranes in 1952. Subsequent reports used site-based terms
in stomatology and dermatology until “plasmacytosis circumorificialis” (1960) and “plasma-
cell orificial mucositis” (1986) were proposed to standardize nomenclature [9-16]. Clinically,
COP presents as erythematous, sometimes erosive or ulcerated plaques. Histologically, it
shows dense, mature plasma cell infiltrates with minimal atypia and typically polyclonal
light-chain expression.

Oral irAEs such as stomatitis, xerostomia, and dysgeusia are not rare during PD-
1/PD-L1 blockade [3-6], but COP is seldom reported in this setting. To date, only two
cases of COP occurring during or after PD-1 inhibitor therapy have been described [7,8].
A cutaneous marginal zone lymphoproliferation arising on the substrate of COP in the
context of PD-1 blockade has, to our knowledge, not been detailed [1-18]. We report such a
case following adjuvant nivolumab for urothelial carcinoma, and highlight the diagnostic
interface between reactive plasma-cell proliferations and marginal zone-associated B-cell
lymphoproliferation.

2. Case Presentation
2.1. Clinical Presentation

A 86-year-old male presented with an erosive, bleeding lesion on the lower lip
(Figure 1). The lesion had developed about 3 months prior to his first presentation in
our outpatient clinic.

He had a known urothelial carcinoma of the urinary bladder, first diagnosed in May
2021, initially staged as pT2a(is), pNO (0/11), MO, L0, VO, Pn0, RO, G3 (UICC stage II). In
August 2024, a recurrence at the left ureter was detected and classified as UICC stage III,
rpT3, NO, MO, L0, VO, Pn0, G3, RO. Following a multidisciplinary tumor board decision,
adjuvant therapy with nivolumab was recommended in October 2024 and subsequently
initiated—240 mg every 2 weeks initially, then 480 mg every 4 weeks, administered on an
outpatient basis.
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Figure 1. Circumorificial plasmacytosis (COP) of the lower lip at presentation (a). Slow but continuous
resolution of COP over a 3-month period (b-d).

In April 2025, a mild inflammatory reaction of the lower lip was first observed. Over
the subsequent course, this progressed markedly, with ulceration and extensive crusting,
accompanied by recurrent bleeding episodes. However, the lesion was not thought to
be associated with ICI therapy. After an unremarkable staging evaluation in July 2025,
which showed no evidence of local recurrence or distant metastasis, adjuvant nivolumab
therapy was discontinued after 11 cycles due to a drug-induced generalized maculopapu-
lous rash. The patient’s past medical history was also notable for prostate carcinoma
diagnosed in 2008 (pT2c, pNO [0/6], LO, VO, RO, MO, Gleason 3 + 4 = 7a), tricuspid re-
gurgitation, atrial fibrillation, arterial hypertension, two-vessel coronary artery disease,
and polymyalgia rheumatica in remission. Long-term medications included apixaban,
bisoprolol, candesartan, hydrochlorothiazide, rosuvastatin, and naproxen. Two diagnostic
biopsies were obtained from the lower lip.

2.2. Routine Histology

Hematoxylin—eosin stains showed skin covered by a moderately wide, slightly irreg-
ular stratified squamous epithelium. Discrete spongiosis was visible here. Additionally,
apoptotic keratinocytes were present. In the subepithelial area, there were dense accumula-
tions of mature plasma cells and lymphocytes (Figure 2). There were also some eosinophilic
and neutrophilic granulocytes. Sporadically, Russell bodies were detectable in the PAS
reaction. Atypical inclusions in lymphocytes or plasma cells were not seen. No fungi or
other PAS-positive pathogens were found.
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Figure 2. Hematoxylin—-eosin stains showing a cellular dermal infiltrate ((a), x50) with abundance
of plasma cells ((b), x200). CD20 staining revealed a relatively low number of variably sized
B lymphocytes in the dermis ((c); x200). Light-chain staining for kappa and lambda shows a
pronounced kappa dominance among the plasma cells ((d,e); x200).

2.3. Indirect and Direct Immunofluorescence

Direct immunofluorescence revealed no deposition of immunoglobulins or comple-
ment. Serological testing (indirect immunofluorescence and ELISA for desmogleins, desmo-
collin, envo- and periplakin, BP180/230), likewise showed no evidence of a blistering
autoimmune skin disease.

2.4. Immunohistochemistry

Immunohistochemically, there was a high, albeit variable amount of CD138-positive
plasma cells with some larger aggregates (Figure 2). A rather limited number of B-cells
in irregular aggregates were visible. These B lymphocytes showed conspicuous variation
in size and appeared partially blast-like. The plasma cells were negative for CD20, CD56,
Cyclin-D1, and CD117, and light-chain analysis revealed a moderate to marked kappa-
dominance, although some lambda-positive plasma cells still were present. Only a few
scattered IgG4-positive plasma cells were seen. CD5-positive T cells where slightly more
frequent than B-cells and also appeared somewhat pleomorphic. The prominent kappa-
dominance within the plasma cell population prompted further molecular clonality testing.

2.5. Multiplex-PCR and EBER In Situ Hybridization

Multiplex PCR for B-cell clonality was performed using the BIOMED-2 protocol
targeting IgH framework regions FR1-FR3. A distinct clonal peak at 305 bp was detected
in the IgH FR1 reaction, confirming the presence of a monoclonal B-cell (sub)population
(Figure 3). In the IgH FR2 and FR3 reactions, similar clone-like peaks were noted at 155 bp
and 115 bp, respectively, albeit with more prominent polyclonal background than in IgH
FR1. In the EBER in situ hybridization, some EBV-positive, mostly small cells were found
unevenly scattered in the infiltrate.
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Figure 3. Detection of B-cell clonality by multiplex PCR targeting the immunoglobulin heavy-chain
(IgH) FR1 region using the BIOMED-2 protocol. Electropherograms show a dominant clonal peak at
305 bp in two independent PCR replicates (a,b), indicating a monoclonal B-cell population within the
infiltrate. The presence of minor background peaks reflects a polyclonal background. Overall, the
findings are consistent with clonal B-cell population within the infiltrate.

2.6. Additional Laboratory Tests

Repeated serological tests for Treponema pallidum and Borrelia burgdorferi were con-
sistently negative. Electrophoresis showed only a slight increase in the gamma fraction
to 19.6% (reference range: 11.1-18.8), indicative of a polyclonal stimulation. Serum elec-
trophoresis and urine protein electrophoresis revealed no detectable monoclonal protein or
Bence Jones proteins. Complete blood count, 32-microglobulin, and lactate dehydrogenase
levels were within normal limits.

2.7. Computer Tomography (CT) and Lymph Node Ultrasound

CT scans were performed primarily to rule out a recurrence of the urothelial carcinoma
and a monoclonal lymphoproliferative disorder. However, they ultimately revealed no
significant findings, apart from nonspecifically accentuated mediastinal lymph nodes
without evidence of pathological enlargement.

2.8. Treatment

The lesion on the lower lip fully regressed after an initial three-week course of tapered
systemic prednisolone (starting dose 50 mg) followed by topical triamcinolone acetonide
0.1% ointment.

3. Discussion

COP is a rare, predominantly reactive mucosal process centered on transition zones
and periorificial skin. Clinically, lesions present as erythematous, sometimes erosive or
ulcerated plaques; histologically, they show dense, mature plasma cell infiltrates with
minimal atypia and usually polyclonal light-chain expression [10,11,17,18]. Our patient
developed a COP lesion at a mucosal transition zone during PD-1 blockade (nivolumab).
The biopsy showed plasma cell predominance with kappa skew but persistence of lambda-
positive cells, limited and irregular B-cell aggregates, and scattered EBER-positive small
cells. BIOMED-2 clonality testing revealed a reproducible IgH clonal peak against a
polyclonal background. Systemic evaluation was unrevealing, and the lesion completely
regressed with a short course of systemic corticosteroids followed by topical therapy. In
aggregate, these findings support an ICI-modulated B-cell/plasma cell lymphoproliferation
on a COP substrate rather than a de novo B-cell lymphoma.
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Mechanistically, although ICls are classically framed as T-cell modulators, PD-1/PD-L1
signaling also shapes B-cell responses. In the germinal center, PD-1 constrains T-follicular
helper (Tth) cell help to B-cells and promotes T-follicular regulatory (Tfr) control. PD-
1 blockade can therefore amplify GC activity, enhancing Tfh—B-cell interactions, class-
switch recombination, and plasmablast differentiation, within cytokine/chemokine milieus
rich in IL-21 and CXCL13 [1-3,19-21]. Mucosal transition zones, constantly exposed to
commensals, self-antigens, microtrauma, and potential viral reactivation, are particularly
susceptible to antigen-driven plasmacytosis once these restraints are lifted. The scattered
EBER-positive bystander cells in our case are compatible with immunomodulation-related
reactivity rather than EBV-driven lymphoma. Although oral irAEs are well recognized
during PD-1/PD-L1 blockade (stomatitis, xerostomia, taste disturbance) [3-6], plasma-cell-
rich mucosal infiltrates remain distinctly uncommon; only isolated cases of COP associated
with PD-1 inhibitors have been reported [7,8]. Against that background (Table 1), our case
adds a COP-like lesion with marginal zone-type features that nonetheless behaved rather
reactively and resolved with brief anti-inflammatory therapy:.

Table 1. Comparison of ICI-associated circumorificial plasmacytosis cases reported so far.

Parameter

Present Case Korman et al. [7] Tanimu et al. [8]

Underlying malignancy and
ICI

Undifferentiated pleomorphic
sarcoma; pembrolizumab
(neoadjuvant) + radiation;

Stage IVB thymic carcinoma;

Urothelial carcinoma; pembrolizumab q3 wk

nivolumab (adjuvant)

surgery (53 cycles/39 mo)
Age/Sex 86/male Elderly male (age not stated) 27 /male
Latency from ICI start to COP ~6 months ~6 months ~38 months
Diffuse gingiva

Anatomic site(s)

Lower lip (mucosal transition Left inner cheek, lower inner

(maxillary /mandibular

zone)

buccal); buccal /labial mucosa

lip; 4 sublingual lesions

Histology/light-chain pattern

Dense plasma cell infiltrate;
k-skew with residual A;

CD138+ plasma cells;
polyclonal k/A; ulcerated

Sheets of mature plasma cells;
polytypic light-chains by

CD56/Cychn—.D1 /CD117 multinodular tissue CISH
negative
. IgH clonal peak (FR1 305 bp)
Molecular clonality with polyclonal background Not reported Not reported
EBV in lesion Scattered EBER+ small cells Not reported Not reported

ICI management

Stopped after 11 cycles
(generalized maculopapular
rash)

Not specified (lesions
managed symptomatically)

Continued pembrolizumab

COP treatment

Prednisolone taper — topical
triamcinolone 0.1%

Topical anesthetics only; no
steroids

Dexamethasone mouthwash
— 1-wk oral steroids

Outcome

Complete regression

Marked regression 1 yr after
completing oncologic therapy

Clinical improvement; no
further oral lesions

Similar to reactive plasmacytosis, such as COP, marginal zone-associated B-cell
proliferations of the skin—most notably primary cutaneous marginal zone lymphoma
(PCMZL)—may also display plasma-cell-rich infiltrates. Clinically, PCMZL often manifests
as reddish-brown papules, plaques, or nodules; histology shows dense dermal infiltrates
of small B-cells with marginal-zone/monocytoid morphology and variable plasmacytic
differentiation. Neoplastic entities frequently demonstrate IgH rearrangements; how-
ever, a grey zone of marginal-zone-like proliferations without unequivocal clonality exists.
Distinguishing these from plasma-cell-rich reactive dermatoses require tight clinicopatho-
logic correlation, immunophenotyping, and—when indicated—molecular clonality testing,
alongside systemic staging (e.g., CT). In Lyme-endemic regions, borrelial lymphocytoma
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can also mimic PCMZL clinically and histologically; serology and, where feasible, PCR
from lesional tissue should be considered [21-23]. One can reasonably assume that there
are smooth transitions from reactive to neoplastic infiltrations, with blurred borderlines.

A broader differential was considered and addressed systematically. Repeated serolo-
gies were negative for Treponema pallidum and Borrelia burgdorferi; direct/indirect
immunofluorescence and targeted ELISAs did not support autoimmune blistering disease;
IgG4-positive plasma cells were scarce and histologic hallmarks of IgG4-related disease
were absent; there was no serum or urine monoclonal protein; and cross-sectional imaging
showed no pathologic lymphadenopathy. In endemic regions, borrelial lymphocytoma and
Lyme-associated marginal zone-like lesions can mimic PCMZL and warrant testing [21-23];
in our patient, negative serology and the anatomic/histologic pattern argued strongly
against these mimics (Table 2).

Table 2. Differential diagnosis considered “in extenso,” in the present case, with reasons for inclusion

and exclusion.

Entity

Why Considered

Why Excluded in This Case

Primary cutaneous marginal zone
lymphoma (PCMZL)

Extramedullary plasmacytoma

IgG4-related disease

Castleman disease
(unicentric/multicentric)

Borrelial
lymphocytoma/Lyme-associated MZL
mimic

Syphilis (plasma-cell-rich)

Autoimmune blistering diseases
(pemphigus/pemphigoid; lichenoid)

Traumatic ulcerative granuloma with
stromal eosinophilia (TUGSE)

Cheilitis granulomatosa

Oral lichen planus/lichenoid mucositis

Plasmacanthoma/Zoon-like processes

Candidiasis/rhinoscleroma/leishmaniasis

Plasma-cell-rich infiltrates; detectable
IgH clone

Dense plasma cells; ulceration

Plasma-cell-rich lesions; mucosal
involvement possible

Plasma cells; systemic immune activation

MZL-like infiltrates in endemic regions
Oral lesions with plasma cells

Oral erosions under ICI

Painful, persistent oral ulcer; eosinophils

Lip swelling

Common oral irAE

Plasma-cell-rich mucositis at orifices

Infectious mimics with plasma cells

Site (mucosal lip COP), limited B-cell
aggregates, EBV-positive bystanders,
negative imaging, no paraprotein,
complete steroid response

No strict light-chain restriction, no
serum/urine monoclonal protein,
negative imaging; no destructive mass
Few IgG4+ cells, no storiform fibrosis or
obliterative phlebitis; clinical/lab features
absent

No systemic symptoms, nodes not
pathologically enlarged; histology lacks
Castleman architecture

Repeated negative serology; anatomic
site and histology not classic

Negative serology; no spirochetes on
special stains

Direct/indirect immunofluorescence
negative; histology lacks diagnostic
features

Limited eosinophils; dense plasma-cell
predominance; lacks characteristic deep
CD30+ myofibroblastic reaction
Granulomas absent

Band-like lymphocytic interface
dermatitis absent; plasma cell
predominance argues against
Considered part of the COP spectrum;
encompassed by final diagnosis

No organisms on PAS;
clinical/epidemiologic context absent

A comparative perspective underscores why a reactive interpretation remains most

plausible. In diabetes mellitus, Farcas-Berechet et al. documented chronic gingival in-
flammation with plasma-cell-rich infiltrates and microvascular changes, emphasizing that
systemic immune dysregulation can imprint a plasmacytosis-dominant mucosal histol-
ogy [24]. Although the upstream drivers differ—metabolic dysregulation in diabetes vs.
checkpoint pathway modulation here—both settings converge on a shared end pattern:
persistent antigenic stimulation at a mucosal surface coupled with enhanced B-cell help
and plasma cell accumulation. Our patient’s non-healing lip ulcer under PD-1 blockade
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likely reflects such sustained stimulation (from self-antigens, commensal flora, or viral re-
activation) in a permissive, ICI-altered microenvironment, paralleling the diabetic gingival
paradigm but with a different initiating signal [24]. Recognizing that mucosal plasmacyto-
sis is a pattern, not a diagnosis, and that it can arise from varied systemic perturbations,
infection, autoimmunity, metabolic disease, or iatrogenic immune modulation, supports
the conclusion that this lesion is reactive rather than neoplastic.

In practical terms, a structured, stepwise evaluation, clinicopathologic correlation,
immunophenotyping with light-chain assessment, judicious clonality testing interpreted
in context, targeted infectious/autoimmune work-up, and focused imaging help separate
COP-spectrum lesions from PCMZL under PD-1/PD-L1 blockade. When site, phenotype,
staging, EBV status, and steroid responsiveness align, as in our case, conservative anti-
inflammatory therapy with surveillance is appropriate, and avoids overtreatment. This
case therefore broadens the recognized spectrum of mucocutaneous irAEs and highlights
the importance of resisting an automatic equation of clonality with malignancy in mucosal
sites subjected to strong antigenic and immunoregulatory pressures.

4. Conclusions

This case illustrates a PD-1 inhibitor-associated mucosal lesion with plasma-cell pre-
dominance (COP) and a detectable B-cell clone that fully regressed with short-course
corticosteroids. The integrated clinical, histologic, immunophenotypic, molecular, EBV,
imaging, and therapeutic response profile supports an immunodeficiency-associated B-
cell/plasma cell infiltrate of uncertain biological potential. These findings broaden the
recognized spectrum of mucocutaneous irAEs and emphasize the value of structured
clinicopathologic correlation, including judicious clonality testing, in detecting neoplastic
plasma-cell-rich infiltrates during PD-1/PD-L1 blockade.
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