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Abstract. Lichenoid granulomatous reactions (LGR) are 
granulomatous inflammations of the skin and oral mucosa, 
also sharing features of lichenoid lesions. Thus, the present 
study refers to lichenoid granulomatous dermatitis (LGD) and 
lichenoid granulomatous stomatitis (LGS). LGR is a condi‑
tion that can be triggered by drugs, diseases or environmental 
causes. In the present case study, anti‑PD1 (nivolumab) medi‑
cation had a detrimental effect on the oral mucosa, which 
clinicaly and histologicaly proved to be LGS. Checkpoint 
inhibitors consitute a cornerstone in the current treatment of 
several types of cancer, of which cutaneous melanoma is the 
best example. Oral lichenoid responses following anti‑PD‑1 
therapy have been recorded in few case reports and small case 
series. To the best of our knowledhe, this is the first case of 
LGS being reported as a side effect of immune checkpoint 
inhibitor treatment.

Introduction

Immune checkpoint inhibitors represent novel, promising 
and effective therapeutic approaches for many cancers. 
However, such therapies are frequently followed by 

immune‑related adverse events that may affect variable 
systems and organs including colitis, dermatitis, hepatitis, 
pneumonitis and thyroiditis. Most of them occur within the 
first few months of immunotherapy. Oncologists may often 
need collaboration with physicians from other specialties, 
like gastroenterologists, dermatologists, pulmonologists, 
endocrinologists, in cases of high grade or persistent 
toxicity.

Oral cavity may also be affected by drug related 
toxicity (1,2). Clinician often describe oral toxicities with 
general terminologies like mucositis or stomatitis (2). 
Stomatitis has been recorded as a potential side effect in 
phase 3 trials with checkpoint inhibitors like nivolumab (1,3). 
However, in these great randomized trials there was no search 
for the exact type of stomatitis, perhaps due to the fact that 
there were no serious adverse events regarding oral cavity (4). 
A few cases of oral lichenoid reactions have been described 
in the literature as potential ‘stomatitis’ lesions following 
anti‑PD‑1 therapy (5‑9). These anti‑PD1‑related toxicities 
were histologically consistent with oral lichenoid reactions, 
however tended to display a greater histiocytic infiltrate 
compared to those described in nondrug‑induced lichenoid 
responses (8).

Moreover, specific etiologic factors like foreign materials, 
infective organisms, and immunologic agents are responsible 
for the development of chronic granulomatous inflammation 
in oral cavity (10). Interestingly, anti‑PD1 treatment has also 
been associated with development of certain granulomatous 
disease including sarcoid‑like granulomatous reaction, 
granuloma annulare and granulomatous inflammation of the 
pleura (11‑13).

Furthermore, lichenoid granulomatous reactions (LGR), 
observed in skin and oral mucosa, and reported as lichenoid 
granulomatous dermatitis (LGD) and lichenoid granuloma‑
tous stomatitis (LGS), respectively, represent mixed entities 
that display a combination of granulomatous inflammation 
with a histologic type consistent with lichenoid lesions (14). 
LGR may evolve as a result of certain medications or other 
etiologic factors like common pathogens or foreign mate‑
rials (15‑18).
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This study presents for the first time a case of LGR in the 
oral mucosa, as a side‑effect of immune checkpoint inhibitor 
treatment and it refers to a patient who received nivolumab. 
Nivolumab is a known human IgG4 monoclonal antibody that 
blocks PD‑1 and releases T‑cell activated immunity against 
cancer cells.

Case report

A 67‑year‑old female patient was diagnosed 2 years ago with 
cutaneous melanoma of inner right thigh, Clark III, Breslow 
3.5 mm, mitotic rate 15/mm2, with ulceration, pT3bN0M0, 
stage IIB. Her medical history was free, with absence of aller‑
gies and autoimmune disorders. Following initial diagnosis, 
the patient underwent wide excision and sentinel inguinal 
lymph node biopsy and was set under regular observation. 
After one and a half year, she presented with a suspicious 
nodule of right groin, at the area of the sentinel lymph 
node biopsy scar. There was a surgical excision and the 
histological examination revealed subcutaneous melanoma 
metastasis. The patient started adjuvant immunotherapy 
with nivolumab every two weeks. One week after the first 
cycle, she complained of intense mouth pain. Nevertheless, 
the patient received the second cycle of nivolumab and was 
further evaluated by the oncology team. Stomatitis grade 2 
was initially diagnosed, showing no involvement of face or 
body skin area. Local antifungal treatment was prescribed, 
but stomatitis persisted and got worse. The patient had severe 
pain and eating discomfort. Consequently, she was referred 
to an Oral Medicine specialist who observed several atro‑
phic, erythematous areas with central ulcerations of varying 
degrees mostly located bilaterally at the sides of the tongue 
and at the mucosa of both upper and lower lip. Moreover, at 
the periphery of the atrophic regions, a mild white radiating 
striae was hardly noticed (Fig. 1).

Biopsies were taken from the mucosa of the upper lip for 
histological examination and definite diagnosis. Histologic 
evaluation revealed mild local hyperkeratosis, mild spongiosis, 
formation of colloid bodies, degeneration of the basal layer and 
a band‑ like lymphocyte infiltration, also containing numbers 
of histiocytes, neutrophils and eosinophils in the superficial 
lamina propria (Fig. 2A). Deeper in the corium, increased 
desmoplastic reaction was observed as well as aggregates 
of granulomatous inflammation consisting of lymphocytes 
and histiocytes (Fig. 2B), clustering around scattered vessels 
leading to mild vascular occlusions (Fig. 2C). Further immu‑
nohistochemical staining demonstrated CD68‑positive cells 
and prevalence of CD4 vs. CD8 lymphocytes. Special staining 
for microorganisms including acid‑fast bacilli (AFB), grocott 
methenamine‑silver (GMS), and periodic acid‑Schiff (PAS) 
was also conducted. Positivity was noticed only in GMS 
staining representing numbers of bacteria inside the corium 
and phagocytosised by histiocytes (Fig. 3).

Following clinical and histopathologic evaluation, a final 
diagnosis of LGS was given. The patient was treated with 
topical corticosteroids in addition to doxycycline 40 mg twice 
a day. After 2 weeks of treatment lesions totally resolved. 
However, the patient was so distressed by the whole situation 
that she refused to go on with immunotherapy. There was a 
permanent discontinuation of nivolumab treatment. Eight 

months after treatment discontinuation, the patient is free from 
malignant melanoma recurrence.

Discussion

Patients treated with immune checkpoint inhibitors targeting 
PD‑1 or PD‑L1, frequently present specific dermatologic 
toxicities including cutaneous lichenoid reactions (8,9,19,20). 
Interestingly, oral mucous involvement may often occur 
while oral lichenoid reactions (OLR) have only anecdotally 
been reported (8,9,20). Indeed, 7 cases of OLR following 
anti‑PD‑1 therapy have already been described in the English 
literature (5‑9). The majority of patients suffered from multiple 
erosions or ulcers and clinically presented stomatitis of vari‑
able grading. Histopathological examination of the lesions 
was compatible with oral lichen planus, demonstrating epithe‑
lial necrosis and spongiosis with a dense band‑like layer of 
inflammatory infiltrate within the upper mucosa, consisting 
of lymphocytes and histiocytes (5‑9). Further examinations 
like direct immunofluorescence excluded other related muco‑
cutaneous entities in all cases (5‑9). As a reminding notice, 
oral lichen planus is characterized by six clinical variants 
including reticular, papular, plaque‑like, erosive, atrophic 
and bullous types. Nevertheless, 6 of the 7 aforementioned 
cases presented with multiple painful erosions and ulcers 
mainly located in soft/hard palate as well as lip and buccal 
mucosa (5‑7,9). Subsequent rash treatment included topical or 
systemic corticosteroid administration depending on existence 
of adjacent cutaneous lesions, while OLR presence variably 
affected normal antitumor therapy continuation (5‑9).

Although our case appeared clinically as an oral lichenoid 
reaction, it was histologically accompanied by granulomatous 
infiltration. Therefore, it was finally diagnosed in the context of 
a different morphologic spectrum of lichenoid reaction which 
is named lichenoid granulomatous reaction. The later could be 
divided into LGD and LGS (14). Treatment with nivolumab is 
the cause that triggered the lichenoid granulomatous reaction 
in our patient, as the first symptoms of stomatitis occurred 
one week after the first cycle of therapy, and diagnosis was 
established a few weeks later, with symptoms persisting and 
getting worse despite the local antifungal treatment. Fig. 4 
represents the patient's course from melanoma diagnosis till 
the subsequent initiation of nivolumab as well as the onset 
and resolution of stomatitis. This is the first LGS case ever 
reported as a side effect of an immune checkpoint inhibitor, 
while only one nivolumab‑induced LGD case has been also 
described in 2018 (21). Gonzalez et al (16) initially presented 
this entity in 1986 while Magro and Crowson, in 2000, exam‑
ined it in 40 patients (17). Lichenoid granulomatous reaction 
shows a histologic profile of band‑like lymphocytic infiltrates 
in close opposition to the epidermis or mucosa and clusters of 
histiocytic or granuloma formation in the dermis or corium. 
In addition, Magro and Crowson proposed 5 histologic 
patterns according to histiocytic infiltration that included: 
i) superficially disposed loose small histiocytic aggregates 
amidst a band‑like lymphocytic infiltrate; ii) small epithelioid 
granulomata within and subjacent to the areas of band‑like 
lymphocytic infiltration; iii) an interstitial array between 
collagen fibers reminiscent of interstitial granuloma annu‑
lare; iv) scattered singly disposed Langhans and/or foreign 
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Figure 1. Representative images of oral mucosal lesions. Indicative atrophic, erythematous areas with central ulcerations of varying degrees at the left side of 
the tongue and at the mucosa of both upper and lower lip. (A) Lip lesions erythema and papules on the mucosa of the lips and gingiva (arrows). These lesions 
had not responded to topical clobetasol and a biopsy was performed. (B) Tongue lesions erythema and very mild erosion (arrow). (C) Lip lesions improved 
7 days after the beginning of doxycycline 40 mg OD and dexamethasone solution BD (note the site of the biopsy arrow). (D) Tongue lesions healed 7 days after 
the beginning of doxycycline 40 mg OD and dexamethasone solution BD. OD, once a day; BD, twice a day.

Figure 2. Histological examination. (A) Mild hyperkeratosis of the stratified squamous epithelium and dense inflammatory lymphocytic and mast cell infil‑
trates with diffuse subepithelial distribution and disruption of normal architecture of the epithelium‑dermis margin. (B) Dense inflammatory lymphocytic 
subepithelial infiltrates converging to form granulomatous like structures. (C) Deep vascular branch with perivascular granulomatous infiltrates.
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body type giant cells; and v) granulomatous vasculitis (17). 
Following this classification, the present case may be classified 
as type II LGS presenting band‑like lymphocytic infiltra‑
tion with loose histiocyte aggregates, showing also signs of 
initiating perivasculitis.

LGS incidence shows a female predilection (64%) whereas 
the most common sites of lesion occurrence include gingiva, 
buccal mucosa, vestibule, tongue, lip and palate. Initial clinical 
diagnosis may refer to lichen planus, vesiculobullous disease, 
leukoplakia, dysplasia, carcinoma in situ and allergy (14). 
Furthermore, both LGD and LGS may evolve as a result of 
drug eruptions (14,18,22), cutaneous T‑cell lymphoma, immune 
response to preceding viral infections or active infections, 

hepatobiliary disorders and rheumatoid arthritis (1). Regarding 
nivolumab involvement, the specific mechanism that drives 
anti‑PD‑1 mediated drug eruptions is still obscure. However, 
the role of PD‑1 pathway in the induction and maintenance 
of immune tolerance has already been identified (7). On the 
other hand, anti‑PD‑1 treatment enhances T‑cell activation 
by inhibiting the PD‑1 suppressive effect on T cells, thus 
provoking anti‑tumor activity in certain cancers (23). In addi‑
tion, anti‑PD‑1 therapy enforces antigen recognition and T‑cell 
proliferation in lymph nodes that induces systemic cytotoxic 
T‑cell effects that finally involve both normal tissues and 
cancer cells (23,24). Nonetheless, it has already been reported 
that PD‑L1/PD‑1 pathways appear to be compromised in oral 

Figure 4. Patient's timeline from initial melanoma diagnosis till the subsequent initiation of nivolumab therapy as well as the onset and resolution of stomatitis. 
GMS, Grocott methenamine‑silver.

Figure 3. GMS staining. Indicative areas of GMS staining representing numbers of bacteria inside the corium which are also phagocytosed by histiocytes 
(magnification, x20 left; x40 right). GMS, Grocott methenamine‑silver.
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lichen planus (25) and therefore anti‑PD‑1 administration may 
further enhance lichenoid reactions. More recent studies imply 
that nivolumab treatment is involved in certain granulomatous 
eruptions including sarcoid‑like granulomatous reaction, 
granuloma annulare and granulomatous inflammation of the 
pleura (11‑13). In current case report, local bacterial infection 
or excessive immune response against local oral microbiome 
may be the cause of granuloma formation in addition to 
the nivolumab‑induced T‑cell proliferation that drives the 
lichenoid reaction. In agreement, Magro and Crowson also 
report that lichenoid and granulomatous infiltrates could occur 
as a result of active infection, or idiopathic response to nonvi‑
able microbial antigen like microbial proteins from viruses, 
mycobacteria, treponema and streptococci (17).

There are no preventative drugs for stomatitis. Close follow 
up of a patient with drug‑induced stomatitis is essential. The 
patient must be referred to an Oral Medicine specialist when 
the problem persists. Topical steroid administration is the 
most common LGS therapeutic approach (14), while in present 
case systemic doxycycline was also given due to the microbial 
involvement. Doxycycline also has anti‑inflammatory action 
in granulomatous inflammation (25).

In conclusion, clinicians should be aware that LGD and 
LGS are two rare but severe muco‑cutaneous lesions that 
may occur in patients under anti‑PD‑1 medication. Since 
this discomfort could lead to therapy discontinuation, early 
diagnosis and proper management would be of great benefit.
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