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Abstract

Background: Oral Potentially Malignant Disorders (OPMDs) encompass a diverse group of oral mucosal
diseases, including the prevalent oral leukoplakia (OL), serving as precursors to transform to invasive oral
squamous cell carcinoma (OSCC). OL exhibits an annual malignant transformation rate ranging from 0% to
36%, with distinct risk variations among dysplasia grades. Despite the breadth of research on OPMD the
standard-of-care remains local pharmacotherapeutics, surgery or observation. This study aims to evaluate
the safety, tolerability, pharmacokinetics, and efficacy of intralesional injections of Nivolumab in patients
with OPMDs. Choosing intralesional injection over systemic administration of Nivolumab is motivated by the
desire to minimize severe immune-related adverse events associated with systemic exposure to PD-1
inhibitors, and preclinical evidence suggesting that localized, high concentrations of anti-PD-1 antibody in
the tumor microenvironment may effectively trigger anti-tumor immune responses.

Objectives: The primary objective is to characterize the safety and tolerability of intralesional Nivolumab,
while secondary objectives include assessing objective response rate, pathologic complete response rate,
cancer free survival and systemic exposure. We hypothesize that intralesional Nivolumab will be well
tolerated and induce clinical responses in patients with high-risk oral premalignant tumors.

Methods: This phase 1, single-arm, open-label, dose-escalation pilot study involves intralesional injections
of Nivolumab (index lesion(s)) in patients with high-risk oral premalignant lesions every 3 weeks (total of 4
doses, i.e., 12 weeks). Non-index oral lesion(s) were also documented and monitored. This dose escalation
study includes two dose cohorts (10 mg and 20 mg) to assess maximally tolerated dose with a 3 + 6 dose-
escalation design. Adverse events are reported according to NCI CTCAE Version 5.0. Serial biopsies before
treatment and up to 8 weeks, as well as efficacy evaluated by the change in composite score (size and degree
of dysplasia) following treatment of index lesion(s) (major response [MR]: >80% decrease in score; partial
response: 40%-80% decrease). Freshly frozen tumors were subjected to RNA sequencing for immune cells
abundance and gene pathway analysis to identify biomarkers of response or progression.



Results: In this Interim Analysis, thirteen patients have been recruited, both dose levels were well tolerated.
Adverse events included diarrhea, fatigue, and skin rash. By composite score, 22.5% demonstrated a major
response, 50% exhibited a partial response , and 37.5% showed stable disease. One patient progressed to
invasive SCCin a non-index lesion. RNA sequencing based immune phenotyping revealed increased immune
infiltration and CD8 signature in index lesions on-treatment. Pathway analysis from the differentially
expressed genes comparing before and after treatment revealed significant alterations in immune
pathways: cell mediated immunity, humoral immunity, Natural killer cell signaling and immunoregulatory
pathways. Spatial transcriptome analysis and pharmacokinetics data are pending. [ASCO 2024]

Conclusions: This immune checkpoint therapy trial shows that intralesional nivolumab is well tolerated in
OPMD and suggests potential biological and clinical activity. A randomized phase Il trial to assess cancer-
free survival with extended follow-up is recommended to determine the efficacy in preventing cancer
progression.
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