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Abstract: Introduction: Immune Checkpoint Inhibitor (ICI) drugs have led to a revolution in the 
treatment of different forms of cancer, shifting the target of action from cancer cells to the patient’s 
immune system, enhancing their responses against the tumor itself. On the other hand, this mecha-
nism can lead to responses against oneself, with the appearance of immune-related adverse events. 
The aim of the present study was to examine the immune-related adverse events (irAEs) affecting 
the mucous membranes of the oral cavity and the possible correlation between these and skin tox-
icities, which are reported in the literature as the most common adverse events. Materials and meth-
ods: Thirteen patients treated with anti-Programmed Death (PD-1) drugs (pembrolizumab, 
nivolumab, and cemiplimab) were selected. The data collected include the general history of the 
patient and the type of anticancer treatment. The sample was then analyzed by recording the alter-
ations found on the mucous membranes of the oral cavity and on the skin. Finally, the average time 
that elapsed between the start of immunotherapy and the onset of lesions was analyzed. Results: 
Patients often had multiple lesions at the same time. Hyperkeratosis was found in three patients, 
candidiasis (pseudomembranous and median rhomboid glossitis) in two patients, epithelial atro-
phy in four patients, and ulcerative areas in two patients. One patient reported xerostomia with 
dysphagia. The anatomical areas most involved were the dorsal tongue and palate. Skin irAEs in-
cluded skin rash erythema (n = 7) with diffuse redness, the presence of small bubbles with a crusty 
outcome, and dryness of the skin in the affected areas. Discussion: In the literature, there are few 
studies that analyze how irAEs affect the mucous membranes of the oral cavity in patients treated 
with ICI drugs. The most frequently described lesions are lichenoid reactions and xerostomia. More-
over, the development of mucositis, generally of low grade, has been reported. The present study 
has confirmed the data from the literature and, in addition, reports two cases of candidiasis, an 
adverse event that has never been shown in the literature. Conclusions: irAEs have the potential to 
affect any organ. The only way to avoid the occurrence of serious events that is currently available 
is early interception, which is only possible through the knowledge of these manifestations. It is 
therefore considered necessary to deepen our knowledge of oral irAEs and their correlation with 
dermatological toxicities, allowing for a multidisciplinary classification of the patient and a timely 
diagnosis of any adverse event and avoiding progression to more advanced stages, which could 
lead to the temporary or permanent suspension of anticancer drugs. 
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1. Introduction 
Immune Checkpoint Inhibitor (ICI) drugs are a new category of anticancer drugs 

able to act on the patient’s immune system, enhancing its response against cancer cells 
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and restoring the state of immunosurveillance [1,2]. Responses obtained through this ap-
proach have led to objective results, such as reduction of tumor mass, and to an increase 
in survival compared to traditional therapies [1]. 

Another characteristic that distinguishes immunotherapy is the ability to establish an 
immunological memory, allowing it to have lasting responses over time, improving the 
progression-free survival of the disease and overall survival [3]. 

Nowadays, the most popular drugs in cancer immunotherapy are monoclonal anti-
bodies, which act at two immune checkpoints CTLA-4 (Cytotoxic T-Lymphocyte-Associ-
ated Antigen 4) and PD-1/PDL-1 (Programmed Cell Death Protein-1), receptors with im-
munosuppressive functions. The receptor–antibody binding inhibits the immunosuppres-
sive signal, allowing T-lymphocytes to continue to proliferate and play a defensive role in 
the tumor microenvironment [4,5]. Although antitumor cytotoxic activity is therefore fa-
vored, this mechanism of action may lead to the onset of immune-related adverse events 
(irAEs) [6]. The organs that are the most involved are the colon, liver, lungs, pituitary 
gland, thyroid, and skin, although less common adverse events have been described af-
fecting the heart, nervous system, and other organs [7]. 

There are many studies in the literature that analyze irAEs, but few are related to the 
oral mucous membranes. In this study, oral manifestations were examined during immu-
notherapy with ICI drugs, with anti-PD-1 drugs in particular. The aim of the study was to 
evaluate the type of lesions, the timing with which they occur during treatment, and the 
response to treatment. In addition, since the reported cutaneous irAEs had the highest 
incidence rate, a possible correlation between skin changes and intraoral manifestations 
was examined. 

2. Materials and Methods 
Thirteen patients treated with anti-PD-1 drugs (pembrolizumab, nivolumab, and 

cemiplimab) were selected. Two patients were excluded from the study due to discontin-
uation of immunotherapy following the first administration. Data were collected on the 
general history of each patient: age, sex, remote pathological history with any drugs taken, 
and tumor diagnosis. In addition, information related to immunotherapy treatment was 
collected: type of drug, dosage of the drug, date of first infusion, and frequency of infu-
sions. It was reported whether the patient had undergone combined treatment with chem-
otherapy or radiotherapy. The sample was then analyzed by recording the alterations 
found. Finally, the median time between the start of immunotherapy and the onset of 
lesions on the oral mucous membranes and skin were analyzed in relation to the number 
of infusions. 

Patients were evaluated after the first administration (average duration: 19.3 days) of 
the immunosuppressant drug. Follow-up visits were carried out following subsequent 
infusions, up to the 10th infusion. On each visit, any changes to the oral mucous mem-
branes or skin were reported (Table 1). 

Table 1. Patient data. 

Pa-
tient 

Count
y’ 

Se
x 

Cancer Diag-
nosis 

Therapy 
Anti PD-1 

Dosage Smoke Radio-
therapy 

Chemo-
therapy 

Pathological 
History  

1 64 F K urothelial pembroli-
zumab 

200 mg 
flat dose 

q21 
Yes No No Systemic lupus 

erythematosus 

2 67 M K parotid pembroli-
zumab 

200 mg 
flat dose 

q21 

Former 
smoker 

10 ses-
sions 

No Hypertension 
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3 76 M 
Pulmonary 

ADK 
pembroli-

zumab 

200 mg 
flat dose 

q21 
No No No 

Renal failure, 
aortic stenosis 

4 68 M 
K squamous 

skin cemiplimab 
350 mg 

dropped 
dose q 21 

No 2 sessions No 
Rheumatoid 

arthritis 

5 36 M Melanoma nivolumab 
240 mg q 

14 No No No 
Nothing to de-

tect 

6 81 M 
K squamous 
cell oral cav-

ity 

pembroli-
zumab 

200 mg 
flat dose 

q21 

Former 
smoker 

No No 
Hypertension; 

diabetes II; 
dyslipidemia 

7 68 F 
K squamous 
cell oral cav-

ity 

pembroli-
zumab 

200 mg 
flat dose 

q21 
No No No 

Diabetes II; hy-
pertension; 

chronic HBV; 
diverticular 
pathology 

8 70 M K urothelial 
pembroli-

zumab 

200 mg 
flat dose 

q21 
Yes  No  

Cisplatin-
gemcita-

bine 

Nothing to de-
tect 

9 63 M 
Lung adeno-

carcinoma  
pembroli-

zumab  

200 mg 
flat dose 

q21 
No No No 

Atrial fibrilla-
tion 

10 69 M 
Pulmonary 
adenocarci-

noma 
nivolumab 

240 mg q 
14 

Former 
smoker No 

Cisplatin 
alimta 

Hypertension; 
dyslipidemia; 

partial thyroid-
ectomy; coro-

nary stent 

11 66 F Lung adeno-
carcinoma  

pembroli-
zumab 

200 mg 
flat dose 

q21 
No  No  

Cisplatin 
pemetrexe

d 

Nothing to de-
tect 

12 75 M 
Pulmonary 
adenocarci-

noma 

pembroli-
zumab 

200 mg 
flat dose 

q21 
No No No Nothing to de-

tect 

13 71 M 
Pulmonary 
adenocarci-

noma 

pembroli-
zumab 

200 mg 
flat dose 

q21 
No 10 ses-

sions 
No Hypertension 

3. Results 
The mean age of patients was 67 years (range: 36–81). Cancer diagnoses included 

lung adenocarcinoma (n = 6), urothelial cancer (n = 2), oral squamous cell carcinoma (n = 
2), parotid cancer (n = 1), squamous skin cancer (n = 1), and melanoma (n = 1). Ten patients 
were treated with pembrolizumab at a dosage of 200 mg every three weeks; two patients 
received treatment with nivolumab at a dosage of 240 mg every two weeks; and only one 
patient was treated with cemiplimab at a dosage of 350 mg every three weeks. In addition, 
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three patients received adjuvant treatment with radiotherapy, and the other three patients 
received chemotherapy. 

3.1. Oral irEAs 
Oral immune-related adverse events are reported in Table 2. 
Patients often had multiple lesions at the same time. Hyperkeratosis was found in 

three patients, candidiasis (pseudomembranous and median rhomboid glossitis) in two 
patients, epithelial atrophy in four patients, and ulcerative areas in two patients. One pa-
tient reported xerostomia with dysphagia. The anatomical areas most involved were the 
dorsal tongue and palate. 

The sites affected by hyperkeratosis included the palate, cheek mucosa, and dorsal 
tongue (Figure 1). Candidiasis (Figures 2 and 3) presented itself with a pseudomembra-
nous type (Figure 2) or as a median rhomboid glossitis (Figure 3). Erythematous areas 
(Figure 4), with epithelial atrophy, as well as ulcerative lesions (Figures 5 and 6), were 
found mainly on the palate. 

 
Figure 1. Patchy, erythematous depapillation of the dorsal tongue with regions of elongated filli-
form papillae. Histological examination showed a picture of atrophy as well as a hyperkeratosis 
without dysplasia (Patient no. 12, Table 2). 
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Figure 2. Removable whitish plaques associated with pseudomembranous candidiasis (Patient no. 
4, Table 2). 

 
Figure 3. Atrophic area of dorsal tongue associated with median rhomboid glossitis (Patient no. 4, 
Table 2). 
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Figure 4. Mucosal erythema, palate (Patient no. 2, Table 2). 

Generally, oral alterations were reported at a minimum after the second infusion; in 
only one patient was an atrophic area in the palate reported after the first dose of pem-
brolizumab. The event with the earliest onset was found to be mucosal erythema; hyper-
keratotic lesions developed between the third/fourth infusion of anti-PD-1 inhibitor ther-
apy. The same timing was reported for the development of candidiasis of the oral mucous 
membranes, while xerostomia was found later, following the ninth infusion. 

Oral candidiasis was diagnosed after an oral swab and a culture test in order to report 
the amount of the infectious load. 

All the nonremovable whitish and reddish lesions were subjected to biopsy and his-
tological examination. 

The administration of steroids was generally avoided due to the immunological sta-
tus of the patients. Ulcerative and erythematous lesions showed complete recovery 10–15 
days after the topical administration of hyaluronic acid. Candidiasis was treated with the 
administration of antifungal drugs (nystatin). 

Finally, six patients did not show significant oral alterations. 
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Figure 5. Ulcerative lesion of the hard palate (Patient no. 13, Table 2). 

 
Figure 6. Ulcerative area of the palate (Patient no. 10, Table 2). 
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Table 2. Oral immune-related adverse events. 

Patient Clinical Description Type of Lesion Anatomical Site Therapy Anti-PD-1 Dose 
for Oral irAEs 

1 Nothing to detect Nothing to detect 
Nothing to de-

tect 
Nothing to 

detect  

2 Erythematous area Epithelial atrophy 
without dysplasia 

Palate Aminogam® 
mouthwash 

1st dose 

3 Nothing to detect Nothing to detect 
Nothing to de-

tect 
Nothing to 

detect  

4 

Removable whitish 
plates  

Erythematous area 
Xerostomia 

Candidiasis (pseudo-
membranous candid-
iasis, median rhom-

boid glossitis) 

Dorsal tongue  
Oral mucous 
membranes 

Nystatin 
Mucosamin® 
mouthwash 

3rd dose 
9th dose 

5 Nothing to detect Nothing to detect Nothing to de-
tect 

Nothing to 
detect  

6 Non-removable whitish 
lesions 

Hyperkeratosis  Palate 
Cheek mucosa 

Aminogam® 
mouthwash 

4th dose 

7 
Non-removable white le-

sions Hyperkeratosis  
Dorsal tongue 

Palate  
Aminogam® 
mouthwash 3rd dose  

8 Nothing to detect Nothing to detect Nothing to de-
tect 

Nothing to 
detect 

Nothing to detect 

9 Nothing to detect Nothing to detect Nothing to de-
tect 

Nothing to 
detect 

 

10 Erythematous and ulcer-
ative areas 

Epithelial atrophy 
without dysplasia 

Ulcer 
Palate  2nd dose 

11 Nothing to detect Nothing to detect Nothing to de-
tect 

Nothing to 
detect 

Nothing to detect 

12 
Non-removable whitish 

lesions 

Epithelial atrophy 
and hyperkeratosis 
without dysplasia 

Cheek 
Dorsal tongue  

Aminogam® 
mouthwash 4th dose 

13 

Erythematous area  
Ulcer  

Removable whitish 
plates  

Epithelial atrophy 
without dysplasia  

Ulcer  
Candidiasis 

Palate  
Tuberosity 

Dorsal tongue 
Alveolar process  

Nystatin 
2nd dose 
4th dose 

3.2. Cutaneous irAEs 
In the skin, the only adverse event reported was skin rash erythema (Figures 7 and 

8) found in seven patients. The clinical manifestations included widespread redness, small 
blisters with the development of crusts as a result of maceration (Figures 9 and 10), and 
dryness of the skin in the affected areas. Patients also complained of moderate-to-intense 
itching. The most frequently affected areas are the abdomen, upper and lower limbs, back, 
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face, and chest. All patients, following dermatological consultation, were treated with top-
ical steroids and reported clinical and symptomatic improvement. 

 
Figure 7. Skin rash erythema (Patient no. 7, Table 3). 

 
Figure 8. Skin rash erythema (Patient no. 7, Table 3). 

In five patients, skin erythema developed following the third infusion; in only two 
cases, a more rapid onset was recorded, following the first and second infusions (Table 3). 
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. 

Figure 9. Leg erythema (Patient no. 6, Table 3). 

. 

Figure 10. Arm erythema (Patient no. 10, Table 3). 
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Table 3. Skin immune-related adverse events. 

Patient Lesion Body Area Treatment  Dermatological Anti-PD-1 Dose 

1 Nothing to detect Nothing to detect Nothing to detect Nothing to detect 

2 Nothing to detect Nothing to detect Nothing to detect Nothing to detect 

3 Nothing to detect Nothing to detect Nothing to detect Nothing to detect 

4 ERYTHEMA BACK  TOPICAL STEROID 3rd dose 

5 Nothing to detect Nothing to detect Nothing to detect Nothing to detect 

6 ERYTHEMA LEGS TOPICAL STEROID 3rd dose 

7 ERYTHEMA ABDOMEN TOPICAL STEROID 3rd dose 

8 Nothing to detect Nothing to detect Nothing to detect Nothing to detect 

9 Nothing to detect Nothing to detect Nothing to detect Nothing to detect 

10 ERYTHEMA ARMS, LEGS, ABDOMEN TOPICAL STEROID 3rd dose 

11 ERYTHEMA FACE, CHEST TOPICAL STEROID 3rd dose 

12 ERYTHEMA ABDOMEN TOPICAL STEROID 1st dose 

13 ERYTHEMA ABDOMEN TOPICAL STEROID 2nd dose 

4. Discussion 
The multiple toxicities reported following treatment with ICI drugs require a multi-

disciplinary approach. Early interception, with resolution or improvement of the lesion, 
could avoid the interruption of the immunotherapy and the management of severe seque-
lae. 

In terms of overall toxicity, PD-1/PDL-1 inhibitor therapy has a better safety profile 
than drugs directed against the CTLA-4 receptor. The difference in behavior would seem 
to depend on the different localization of the two receptors: while CTLA-4 is present in T 
cells and regulatory T cells (T-REG) and its activation inhibits the immune response at an 
early stage, the PD-1 receptor is expressed mainly in peripheral tissues and in the tumor 
environment. The PD-1 inhibitor appears to target T cells with greater specificity [8]. For 
these reasons, CTLA-4 inhibitors lead to a broader immune response, with a greater oc-
currence of adverse events than PD-1/PDL-1 inhibitors. Immune-related adverse events 
in the skin and oral mucous membranes seem to have a different trend: these manifesta-
tions are more associated with treatment with anti-PD-1 drugs than with anti-CTLA-4 
drugs [9]. From the analysis of the literature and our clinical experience, the correlation 
between therapy with ICI drugs and the onset of irAEs appears certain. The duration of 
administration may influence the onset of irAEs, since we have seen that episodes often 
occur after the first administration of the drug. It should also be emphasized that the afore-
mentioned therapy can, sometimes, be combined with other types of treatments (e.g., 
chemotherapy), which often lead to a greater appearance of adverse reactions in many 
areas. It should be expected that the adverse reactions associated with the combined use 
of ICI drugs and chemotherapy may be more difficult to cure than with just one of these 
causal factors. 

The present study, in accordance with the scientific literature, reported lichenoid re-
actions among the most frequent oral alterations associated with PD-1-born therapy. Clin-
ically, they appear as whitish and reticulated plaques (Wickham’s striae), located mainly 



Appl. Sci. 2022, 12, 12994 12 of 15 
 

at the level of the cheek mucosa, lingual dorsum, and palate. They are generally asymp-
tomatic and occur unilaterally, unlike oral lichen planus, where the distribution is charac-
teristically bilateral. The onset is between the third and fourth doses of the drug, while 
later onset is described in the literature [10]. In addition, several studies have described 
the presence of erosive and atrophic elements in the context of whitish plaques that can 
lead to painful symptoms [11]. 

In three patients, erythematous areas of the cheek mucosa were found to appear at 
an early stage of treatment, between the first and second infusion of the drug. In the liter-
ature, such manifestations have been described as mucositis and concomitant appearance 
of ulcerative lesions [12]. They generally present low severity [1,2], while cases of severe 
immune mucositis associated with esophagitis are rare [13]. Among the examined pa-
tients, two reported the appearance of ulcerative lesions in the context of erythematous 
areas on the palate. Patients reported no painful symptoms as a result of these alterations. 
Following the appearance of the ulcerative lesion, only one patient complained of mild 
burning. 

While no cases of candidiasis associated with patients receiving anti-PD-1 drugs are 
reported in the literature, candida infections were recorded in two cases, between the third 
and fourth infusions of the drug. In the first case, the fungal infection was not associated 
with other alterations in the oral mucous membranes, while in the second case, it arose in 
an inflammatory context. In a patient with skin cancer, the candidiasis and xerostomia 
could also be due to the radiation regimen. 

Xerostomia is reported in the literature as the second most frequent oral adverse 
event following treatment with ICI, described as having an incidence of 6–7.2% [14]. The 
present study found only one case of xerostomia associated with difficulty swallowing. 
Often, the dryness of the mucous membranes also causes dysgeusia. Other reported 
symptoms include thick or sticky saliva, dry throat with hoarseness, and sensitivity to 
spicy and acidic foods. Cases of dry mouth with a high degree of severity have also been 
reported, which required temporary or permanent discontinuation of the ICI drug [15]. 

The most frequent oral adverse events, following treatment with anti-PD-1 drugs, 
therefore include mucositis, xerostomia, dysgeusia, and lichenoid reactions. Only one 
study described a case of pemphigoid of mucous membranes following therapy with 
pembrolizumab (PD-1) [16]. 

In the present study, six of seven patients with cutaneous irAEs also developed oral 
alterations. Only in two patients was this correlation not found: in one case, the presence 
of erythema on the face and chest was found, without any oral manifestation, while one 
patient reported inflammation of the palatal mucosa in the absence of skin changes. More-
over, adverse reactions were found in four of the six patients with lung cancer and treat-
ment with ICI drugs. It could be analyzed, with a larger number of patients, whether the 
type of cancer being treated could be related not only to the onset but also to the type and 
location of the lesions that have arisen. 

All patients who underwent radiotherapy developed oral lesions. Skin lesions were 
found in two of the three patients who received chemotherapy. The lesions found in the 
latter patients were always of the erythematous type, while the lesions in patients with 
radiotherapy were of both the erythematous and hyperkeratotic type. 

ICI drugs have enabled a revolution in the treatment of cancer diseases, particularly 
for advanced cancers that are not responsive to conventional treatments. By contrast, the 
introduction of such therapies has led to the appearance of a new toxicity profile. The 
possible correlation between the onset of irAEs and the efficacy of the ICI drug has long 
been studied: it has been hypothesized that patients who show a better anticancer re-
sponse, following treatment with ICI, have at the same time a greater probability of auto-
immune toxicity [17]. This would seem to be caused by a more competent and reactive 
immune system, which stops the evolution of tumor pathology but also leads to an in-
crease in responses against self [18]. Although several studies seem to confirm this rela-
tionship, there are still several disputes: the pathogenesis of these manifestations is not 
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entirely clear, nor how the site, severity, timing of onset, and management of irAEs can 
influence the effectiveness of ICI drugs. Unfortunately, the research on biomarkers of re-
sponse or toxicities is still an open field in immuno-oncology and we still do not know 
why certain cancer patients did not develop irAEs, and thus future research could be fo-
cused on the identification of toxicity biomarkers (sputum, microbiota). The only weapon 
currently available to avoid the occurrence of serious events is early interception, which 
is only possible through the knowledge of these manifestations. Close surveillance of pa-
tients being treated with immunosuppressive drugs allows a clinician to make a timely 
diagnosis when the adverse event occurs in the initial phase, allowing early treatment and 
avoiding progression to more advanced stages, which could lead to temporary or perma-
nent suspension of the anticancer drug itself. 

Potentially, irAEs can affect any organ. Adverse events reported more frequently in-
clude cutaneous, gastrointestinal, hepatic, endocrine, pulmonary, renal, rheumatological, 
neurological, cardiovascular, pericardial, and ophthalmological toxicity. These manifes-
tations, in addition to being widely described in the literature, are reported in the guide-
lines “Management of Immunotherapy Toxicity” (Aimo, Italian Association of Medical 
Oncology), in which the correct approach for each individual toxicity is examined on the 
basis of the severity of these events. With regard to adverse events affecting the oral mu-
cous membranes, there are not many studies that analyze their characteristics and meth-
ods of onset. It is possible that these events are underestimated as they are often mild or 
moderate and no symptomatology is associated with them. To intercept them, dedicated 
and accurate oral investigation is therefore necessary. For cancer patients planning to ini-
tiate immunotherapy, oral healthcare providers should be aware of any existing immune-
mediated conditions. ICI therapy may exacerbate pre-existing immune-mediated condi-
tions, and it is important to be able to distinguish a de novo irAE from exacerbation of an 
underlying disease process [19]. 

In addition, the present study showed an important correlation between skin changes 
and oral manifestations. Since dermatologic toxicities are among those with the highest 
incidence [20], it is necessary to deepen the investigations regarding irAEs involving the 
oral mucosa and introduce these manifestations to the guidelines for the management of 
immunotherapy toxicities, thereby providing clinicians with an important aid for their 
interception and treatment and improving the quality of life of the patient being treated 
with ICI drugs [21]. 

5. Conclusions 
From the analysis of the literature and our clinical experience, the correlation be-

tween therapy with ICI drugs and the onset of irAEs appears certain. This work aims to 
propose clinical–diagnostic recommendations for general dentists and oral pathologists 
who are faced with certain situations. In the context of the management of oral lesions, 
pharmacological treatments (topical steroid therapies, hyaluronic acid drugs, and nystatin 
in the case of candidiasis) aiming to reduce the inflammatory state and burning sympto-
matology are useful; moreover, laser photobiomodulation treatments to prevent the onset 
of lesions and burning symptoms are considered to be a valid therapeutic choice [22]. For 
whitish lesions, it is possible to exclude potentially malignant lesions using cold-blade or 
laser-assisted biopsy and consequent histological examinations [23–25], although today, 
no onset of oral carcinomas following immunological therapy has been reported in the 
literature. In general, patients with a history of an oral irAE must be closely followed by 
their oral healthcare provider for flare-ups, recurrence, and/or new oral toxicities. In our 
study, considering the small sample size and the low grade of toxicities reported, we can-
not evaluate the association between oral toxicity and tumor response because the patients 
in the present paper are all on a follow-up regimen, and a definitive evaluation after such 
a short period of therapy is still impossible. Further research is needed to elucidate the 
mechanism of these oral toxicities as well as the role they may play in predicting the anti-
tumor efficacy of ICIs [26]. 
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