Supplementary Results

Table S1: Baseline demographic, clinical and pathological characteristics of the study cohort.

	
	Post-(C)RT allocation (n=17)
	Pre- and post-(C)RT allocation
(n=23)

	
	RT
(n=9)
	CRT
(n=8)
	

	Demographics
	
	
	
	

	Sex: n (%)
	Male
	4 (44.4)
	7 (87.5)
	14 (60.9)

	
	Female
	5 (55.6)
	1 (12.5)
	9 (39.1)

	Age (years)
	Median (IQR)
	64.0 (55.0-66.0)
	56.0 (43.0-62.5)
	62.0 (47.0-66.0)

	Age: n (%)
	18 to 64 years
	5 (55.6)
	7 (87.5)
	15 (65.2)

	
	65 to 84 years
	4 (44.4)
	1 (12.5)
	8 (34.8)

	Smoking: n (%)
	Non-smoker
	5 (55.6)
	3 (37.5)
	10 (43.5)

	
	Current smoker
	2 (22.2)
	3 (37.5)
	7 (30.4)

	
	Ex-smoker
	2 (22.2)
	2 (25.0)
	6 (26.1)

	Alcohol (units per week): n (%)
	0-14 units
	6 (66.7)
	5 (62.5)
	15 (65.2)

	
	15-35 units
	2 (22.2)
	2 (25.0)
	4 (17.4)

	
	>35 units
	1 (11.1)
	1 (12.5)
	4 (17.4)

	Physical Assessment
	
	
	
	

	WHO Performance status: n (%)
	0
	7 (77.8)
	8 (100.0)
	19 (82.6)

	
	1
	2 (22.2)
	0 (0.0)
	4 (17.4)

	Clinical Characteristics
	
	
	
	

	Tumour Site
	Tongue
Mandible
Retromolar trigone
Floor of mouth
Maxillary alveolus
Buccal
	3 (33.3)
3 (33.3)
0 (0.0)
1 (11.1)
1 (11.1)
0 (0.0)
	1 (12.5)
4 (50)
1 (12.5)
1 (12.5)
0 (0.0)
1 (12.5)
	7 (30.4)
9 (39.1)
1 (4.3)
4 (17.4)
1 (4.3)
1 (4.3)

	Tumour: n (%)
	T2
	0 (0.0)
	2 (25.0)
	2 (8.7)

	
	T3
	1 (11.1)
	2 (25.0)
	5 (21.7)

	
	T4
	8 (88.9)
	4 (50)
	16 (69.6)

	Nodes: n (%)
	N0
	2 (22.2)
	1 (12.5)
	5 (21.7)

	
	N1
	5 (55.6)
	2 (25.0)
	8 (34.8)

	
	N2b
	0 (0.0)
	3 (37.5)
	6 (26.1)

	
	N2c
	1 (11.1)
	2 (25.0)
	3 (13.0)

	
	N3b
	1 (11.1)
	0 (0.0)
	1 (4.3)

	Metastases: n (%)
	M0
	9 (100.0)
	8 (100.0)
	23 (100.0)





Safety and Treatment Delivery

Safety analyses included all 22 patients who received at least one dose of nivolumab. Fourteen serious adverse events (SAEs) were reported in eight patients, of which nine were grade 3 or higher. Immune-related adverse events were consistent with the known toxicity profile of PD-1 blockade. The most frequently observed immune-mediated toxicities were hypothyroidism (23%), diarrhoea (23%) and colitis (18%). Grade ≥3 immune-related events occurred in five patients (22%) and consisted primarily of severe diarrhoea/colitis and one case of toxic epidermal necrolysis.

Neoadjuvant nivolumab had minimal impact on planned surgical treatment. One patient experienced a 7-day delay to surgery secondary to immune-related colitis. Two patients did not proceed to radical resection because of disease progression or intercurrent illness. Among patients undergoing surgery, postoperative complication rates were comparable to historical institutional series, with 20% experiencing Clavien–Dindo grade III or higher complications1.

Of the 20 patients undergoing definitive resection, seven (35%) completed all planned perioperative nivolumab regimen. Early discontinuation most commonly reflected protocol-defined treatment cessation due to immune-related toxicity, declining performance status, disease recurrence, or patient preference. Rates of radiotherapy-associated toxicity were consistent with expectations for postoperative treatment of locally advanced oral cavity cancer.

[bookmark: _Toc138411578][bookmark: _Toc158123365]Table S2. Non-serious adverse events by System Organ Class and Lower Level Term
	Adverse Event
	Post-(C)RT allocation (n=17)
	Pre- and post-(C)RT allocation
(n=22)

	
	RT
(n=9)
	CRT
(n=8)
	

	Onset
	System Organ Class
	Lower Level Term
	Events
n
	Patients
n (%)
	Events
n
	Patients
n (%)
	Events
n
	Patients
n (%)

	Onset before date of operation:
	Cardiac disorders
	Left bundle branch block
	0
	0 (0.0)
	0
	0 (0.0)
	1
	1 (4.5)

	
	
	Right bundle branch block
	0
	0 (0.0)
	1
	1 (12.5)
	1
	1 (4.5)

	
	
	Sinus tachycardia
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	Gastrointestinal disorders
	Constipation
	2
	2 (22.2)
	0
	0 (0.0)
	2
	2 (9.1)

	
	
	Mucositis oral
	0
	0 (0.0)
	0
	0 (0.0)
	1
	1 (4.5)

	
	
	Oral pain
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	General disorders and administration site conditions
	Pain
	3
	3 (33.3)
	0
	0 (0.0)
	3
	3 (13.6)

	
	Infections and infestations
	Lower respiratory tract infection
	0
	0 (0.0)
	0
	0 (0.0)
	1
	1 (4.5)

	
	Metabolism and nutrition disorders
	Anorexia
	1
	1 (11.1)
	0
	0 (0.0)
	2
	2 (9.1)

	
	Psychiatric disorders
	Insomnia
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	Vascular disorders
	Hypertension
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	Total
	
	10
	5 (55.6)
	1
	1 (12.5)
	15
	8 (36.4)

	Onset from date of operation*:
	Blood and lymphatic system disorders
	Anaemia
	1
	1 (11.1)
	1
	1 (12.5)
	2
	2 (9.1)

	
	Ear and labyrinth disorders
	Ear pain
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	Endocrine disorders
	Adrenal insufficiency
	1
	1 (11.1)
	0
	0 (0.0)
	2
	2 (9.1)

	
	
	Hyperthyroidism
	0
	0 (0.0)
	2
	1 (12.5)
	2
	1 (4.5)

	
	
	Hypothyroidism
	1
	1 (11.1)
	1
	1 (12.5)
	2
	2 (9.1)

	
	Gastrointestinal disorders
	Abdominal pain
	2
	2 (22.2)
	0
	0 (0.0)
	2
	2 (9.1)

	
	
	Colitis
	2
	2 (22.2)
	0
	0 (0.0)
	2
	2 (9.1)

	
	
	Constipation
	2
	2 (22.2)
	1
	1 (12.5)
	4
	4 (18.2)

	
	
	Diarrhoea
	0
	0 (0.0)
	1
	1 (12.5)
	2
	2 (9.1)

	
	
	Dry mouth
	1
	1 (11.1)
	5
	5 (62.5)
	6
	6 (27.3)

	
	
	Dysphagia
	0
	0 (0.0)
	1
	1 (12.5)
	1
	1 (4.5)

	
	
	Mucositis oral
	10
	6 (66.7)
	6
	6 (75)
	16
	12 (54.5)

	
	
	Nausea
	3
	3 (33.3)
	4
	4 (50)
	8
	8 (36.4)

	
	
	Oral pain
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	
	Proctitis
	0
	0 (0.0)
	1
	1 (12.5)
	1
	1 (4.5)

	
	
	Vomiting
	3
	1 (11.1)
	4
	4 (50)
	7
	5 (22.7)

	
	General disorders and administration site conditions
	Chills
	0
	0 (0.0)
	1
	1 (12.5)
	1
	1 (4.5)

	
	
	Fatigue
	2
	2 (22.2)
	3
	3 (37.5)
	5
	5 (22.7)

	
	
	Fever
	4
	2 (22.2)
	0
	0 (0.0)
	4
	2 (9.1)

	
	
	Mucositis
	0
	0 (0.0)
	1
	1 (12.5)
	1
	1 (4.5)

	
	
	Oedema
	0
	0 (0.0)
	2
	2 (25)
	2
	2 (9.1)

	
	
	Pain
	4
	4 (44.4)
	5
	5 (62.5)
	10
	10 (45.5)

	
	Infections and infestations
	Lower respiratory tract infection
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	
	Lung infection
	1
	1 (11.1)
	0
	0 (0.0)
	2
	2 (9.1)

	
	
	Throat infection
	0
	0 (0.0)
	1
	1 (12.5)
	1
	1 (4.5)

	
	
	Upper respiratory infection
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	
	Urinary tract infection
	1
	1 (11.1)
	1
	1 (12.5)
	2
	2 (9.1)

	
	
	Wound infection
	0
	0 (0.0)
	0
	0 (0.0)
	2
	2 (9.1)

	
	Injury, poisoning and procedural complications
	Dermatitis radiation
	6
	5 (55.6)
	5
	5 (62.5)
	11
	10 (45.5)

	
	
	Incisional hernia
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	Investigations
	Creatinine increased
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	
	Thyroid stim. hormone increased
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	
	WBC decreased
	0
	0 (0.0)
	1
	1 (12.5)
	1
	1 (4.5)

	
	
	Weight loss
	7
	6 (66.7)
	5
	5 (62.5)
	12
	11 (50)

	
	Metabolism and nutrition disorders
	Anorexia
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	
	Dehydration
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	
	Hyperkalemia
	2
	2 (22.2)
	0
	0 (0.0)
	2
	2 (9.1)

	
	
	Hypocalcaemia
	2
	2 (22.2)
	0
	0 (0.0)
	3
	3 (13.6)

	
	
	Hypoglycaemia
	0
	0 (0.0)
	1
	1 (12.5)
	1
	1 (4.5)

	
	
	Hypomagnesemia
	2
	1 (11.1)
	0
	0 (0.0)
	2
	1 (4.5)

	
	
	Hyponatraemia
	2
	2 (22.2)
	0
	0 (0.0)
	2
	2 (9.1)

	
	
	Hypophosphatemia
	3
	3 (33.3)
	0
	0 (0.0)
	3
	3 (13.6)

	
	Nervous system disorders
	Dysgeusia
	4
	4 (44.4)
	2
	2 (25)
	6
	6 (27.3)

	
	
	Lethargy
	1
	1 (11.1)
	1
	1 (12.5)
	2
	2 (9.1)

	
	
	Peripheral sensory neuropathy
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	Psychiatric disorders
	Insomnia
	0
	0 (0.0)
	1
	1 (12.5)
	2
	2 (9.1)

	
	Renal and urinary disorders
	Acute kidney injury
	0
	0 (0.0)
	2
	2 (25)
	2
	2 (9.1)

	
	
	Chronic kidney disease
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	Respiratory thoraic and mediastinal disorders
	Sore throat
	2
	2 (22.2)
	4
	4 (50)
	6
	6 (27.3)

	
	Skin and subcutaneous tissue disorders
	Alopecia
	1
	1 (11.1)
	1
	1 (12.5)
	2
	2 (9.1)

	
	
	Erythema
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	
	Maculopapular rash
	2
	2 (22.2)
	0
	0 (0.0)
	2
	2 (9.1)

	
	
	Skin disorder
	1
	1 (11.1)
	0
	0 (0.0)
	1
	1 (4.5)

	
	Vascular disorders
	Hypertension
	0
	0 (0.0)
	1
	1 (12.5)
	1
	1 (4.5)

	
	Total
	
	85
	9 (100)
	65
	7 (87.5)
	160
	19 (86.4)
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Serious adverse events
There was a total of 14 serious adverse events reported by 8 (36.4%) of the 22 patients in the safety population (all patients who received at least one dose of Nivolumab). 9 (64.3%) of the 14 serious adverse events were grade 3+. 

Table S3. Line listing of serious adverse events 
(all events within double lines were experienced by the same patient)  

	(Chemo)radiotherapy treatment
	First Nivolumab treatment date
	Onset date
	System Organ Class
	Lower Level Term
	Relationship to Nivolumab
	Expectedness
(MR assessment)

	
	
	
	
	
	Site assessment
	MR assessment
	

	RT
	20/08/2019
	28/01/2020
	Psychiatric disorders
	Confusion
	Probably
	Probably
	Not expected

	RT
	20/08/2019
	10/02/2020
	Psychiatric disorders
	Confusion
	Unrelated
	Unlikely
	NA

	RT
	20/08/2019
	09/03/2020
	Musculoskeletal and connective tissue disorders
	Head soft tissue necrosis
	Unlikely
	Unrelated
	NA

	RT
	10/09/2019
	13/12/2019
	Infections and infestations
	Bronchial infection
	Unlikely
	Unlikely
	NA

	NA
	20/07/2020
	19/08/2020
	Cardiac disorders
	Heart failure
	Unlikely
	Unlikely
	NA

	NA
	27/07/2020
	11/08/2020
	Gastrointestinal disorders
	Oral haemorrhage
	Unlikely
	Unrelated
	NA

	CRT
	26/10/2020
	30/03/2021
	Gastrointestinal disorders
	Colitis
	Almost Certainly
	Almost Certainly
	Expected

	CRT
	26/10/2020
	20/05/2021
	Gastrointestinal disorders
	Colitis
	Almost Certainly
	Almost Certainly
	Expected










Whole Genome Sequencing 

Bulk DNA whole-genome sequencing (WGS) was performed on surgical primary tumors (n=12).

Table S4. TP53 mutation status and tumour mutational burden (TMB) for patients included in the study.

	Patient
	TP53  status
	Tumour Mutational Burden (TMB)

	2-011
	Mutant
	2.5

	2-012
	Mutant
	6.5

	2-018
	Mutant
	2.5

	2-022
	Mutant
	6.9

	2-034
	Mutant
	3.6

	2-039
	Mutant
	4.1

	2-040
	Mutant
	2.5

	2-041
	Mutant
	1.3

	2-013
	WT
	2.1

	2-026
	WT
	7.9

	2-028
	WT
	0.3

	2-033
	WT
	5.4
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