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1. SYNOPSIS: 
	Title
	Role of Celecoxib in reducing cognitive impairment in patients receiving neoadjuvant chemotherapy or definitive chemoradiation for Head and Neck Carcinoma (CELCI-HN): A Phase II Randomised Placebo controlled trial

	Background and rationale
	The phenomenon of chemotherapy related cognitive decline (CRCI) is being recognised as a sequela of cancer management and is currently an active area of research. The mechanisms underlying this phenomenon are still evolving and include pathways of defective DNA repair mechanisms, microtubule disruptions, reduced gliogenesis and neuroinflammation. Head and neck malignancies are common in the Indian subcontinent and therapy plans include platinum-based regimens along with radiation. Anti-inflammatory agents and their protective role have been demonstrated in various neurocognitive disorders like Alzheimer’s disease. Celecoxib is COX-2 inhibitor and preclinical studies have postulated various mechanisms for a neuroprotective drug effect including reduction of neuro-inflammation, amyloid plaque anti-aggregation, and inhibition of prostaglandin synthesis enzymes i.e. cyclooxygenases (COX-2). We plan to test the hypothesis of whether constituting an anti-inflammatory agent will reduce patient reported cognitive impairment.

	Aim
	To determine whether an anti-inflammatory agent has a role in altering cognitive decline in head and neck squamous cell carcinoma (HNSCC) patients undergoing neoadjuvant chemotherapy (NACT) or definitive chemoradiation (CTRT).


	Objectives (endpoints)
    Primary
    Secondary





    Tertiary/Correlative
	Primary objective: 
1. To determine the activity of celecoxib versus placebo in reducing cognitive decline in patients undergoing NACT or definitive CTRT in HNSCC

Secondary objective: 
2. To assess safety of celecoxib versus placebo with NACT or definitive CTRT
3. To determine factors predicting the cognitive decline 
4. To evaluate trend of activity and safety of celecoxib at follow up of 3 and 6 months

Tertiary/ Exploratory objective: 
5. To determine change in plasma and serum biomarkers of inflammation during the course of intervention. 

	Hypotheses

	Addition of an inflammatory agent will be active in reducing/ halting cognitive decline associated with NACT or definitive CTRT for HNSCC without adding to treatment-associated toxicity.

	Study population 
	All patients of non-metastatic HNSCC registered at a large tertiary cancer centre of North India {Department of Medical Oncology ( Head and Neck Clinic of Dr. B.R.A IRCH, AIIMS, New Delhi)} planned for NACT or definitive CTRT.

	Intervention(s) 
	Patients in the experimental arm will receive Celecoxib 100 mg or matched placebo tablet orally twice a day starting with day 1 of initiation of NACT or definitive CTRT for a duration of 6 months or until unacceptable toxicity. 

	Study design
	Single centre, double blind placebo-controlled phase 2 randomized trial

	Outcome and measures
	Primary endpoint 
1. Mean cognitive score at the end of NACT or definitive CTRT (measured by FACT-Cog scale)
Secondary Endpoints
2. Any grade adverse event according to CTCAE v5
3. Significant predictors of decline as assessed by regression models
4. Mean cognitive scores at 3- and 6-month interval
5. Values of patient serum and plasma levels of COX-2, Interleukins and TNF 
Primary outcome 
1. Mean difference in cognitive function scores at end of NACT or definitive CTRT (scores from patient reported tools)
 Secondary Outcomes
2. To evaluate adverse events (measured by worst grade using CTCAE v5)
3. To identify predictors of cognitive decline on the basis of site of malignancy, age, comorbidities and educational status
4. To determine the pattern of change in cognitive scores in celecoxib versus placebo arm at follow up of 3 months and 6 months after completion of NACT or definitive CTRT 
5. To evaluate levels of COX-2, Serum Interleukin and tumor necrosis factors at the end of therapy and on follow up.
Outcome measures:
1. Subjective assessment (patient reported outcomes):  FACT-Cog questionnaire. 
2. Adverse Event profile in experimental and intervention arm will be assessed using CTCAE v5
3. Statistically significant predictors through regression models. FACT-HN (Head and Neck) and HADS (hospital anxiety and depression score) validated in English and Hindi.
4. Objective neurocognitive assessment: Post-Graduate Institute Battery of Brain Dysfunction (PGI-BDD) scale.
5. COX-2 levels, Interleukins and tumor necrosis factor levels before initiation of therapy and after 6 months measured by ELISA testing.

	Study assessments
	Cognitive impairment will be measured using self-reported cognitive function using validated scores at beginning of therapy (baseline), after completion of NACT/CTRT and at three and six months after completion of therapy. Subjective assessment (patient reported outcomes) will be done through FACT-Cog questionnaire, FACT-HN and HADS validated in English and Hindi.
Objective neurocognitive assessment will be done using PGI-BDD scale.
Patients will also be assessed for toxicities, organ function tests. 
A biomarker estimation plasma COX-2 levels and serum Interleukins and TNF will be done at baseline, and after 6 months.

	Statistical considerations 

	The sample size is estimated using a repeated measures design. Assuming a moderate standardized effect size of 0.5, with one pre- and one post-intervention measurement and an intra-subject correlation of 0.5, a total of 42 participants per group (84 in total) is required. After adjusting for an anticipated 10% attrition rate, the final target sample size will be set at 92 participants.

	Feasibility
	Dr. B.R.A. IRCH, AIIMS New Delhi is a premier tertiary cancer institute. The Head and Neck clinic at our centre on an average registers 1000-1200 new patients of head and neck malignancies per annum with approximately 15-20% planned for NACT/CTRT. With 150-200 eligible patients/year and allowing for screen failure, 6 patients/month can be recruited for a total of approximately 150 patients over 2 years

	Significance
	CRCI is poorly defined in the Head and Neck cancer population. If, through this study, there is evidence of activity of agents targeting neuro-inflammation and subsequent reduction in cognitive decline, this study can potentially aid development of larger prospective studies.

	Funding
	Prevent Cancer Foundation
(2023IIG-2027394517)
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2. [bookmark: _heading=h.36gp9ncvdeu9]STUDY SCHEMA:


All patients of nonmetastatic HNSCC planned for NACT or definitive CTRT
Inclusion criteria fulfilled?
Yes
Evaluation at baseline:
· FACT-Cog, FACT-HN, HADS, PGI-BDD
· Serum markers: COX-2, interleukins, TNF
1. Histopathologically proven cases of HNSCC patients undergoing NACT or definitive CTRT.
2. Age 18-70 years
3. Eastern Cooperative Oncology Group Performance Status (ECOG PS) 0-2
4. Adequate organ function
1:1 randomization
Arm A
Tab. Placebo BD
Arm B
Tab. Celecoxib 100 mg BD
Assessment at the end of NACT/CTRT
- FACT-Cog, FACT-HN, HADS, PGI-BDD
Assessment at 3-months
- FACT-Cog, FACT-HN, HADS, PGI-BDD
Assessment at 6-months
· FACT-Cog, FACT-HN, HADS, PGI-BDD
· Serum markers: COX-2, interleukins, TNF
Statistical analysis
Excluded
1. Known neuropsychological illness such as psychosis, schizophrenia, depression, or anxiety
2. Metastatic disease
3. Intake of antidepressant/antipsychotic medications or receiving psychological therapy
4. Previously taking NSAIDs/aspirin for any medical condition
5. Previous history of coronary artery disease and myocardial infarction.
6. Patients with recurrence/ second primary lesion.
7. Patients with oral primary, being treated with surgery for the primary disease.
8. Refusal to provide informed consent.

3. BACKGROUND AND RATIONALE:
Head and neck squamous cell carcinoma (HNSCC) are common in the Indian subcontinent and majority (65%) patients present in an advanced stage (Stage III/ IV). In the locally advanced HNSCC, first line management involves curative intent definitive chemoradiation (CTRT) with or without neoadjuvant chemotherapy.(1)
The phenomenon of chemotherapy related cognitive decline (CRCI) is being recognised as a sequela of cancer management and is currently an active area of research. The mechanisms underlying this phenomenon are still evolving and include pathways of defective DNA repair mechanisms, microtubule disruptions, reduced gliogenesis and neuroinflammation.(2)
The majority of evidence of incidence of CRCI is available in the breast carcinoma cohort and there is limited data on CRCI in HNSCC patients.(3) HNSCC cancers are predisposed to neurocognitive decline due to exposure to CTRT and involvement of central nervous system structures in the radiation fields. Tobacco chewing and alcohol consumption are the major etiological factors associated with development of HNSCC and these too might contribute to neurocognitive decline.(4) The available literature has demonstrated approximately 40% decline in both subjective and objective neurocognitive parameters in definitive and curative intent therapies of HNSCC which has a bearing on quality of life of survivors.(5)
Anti-inflammatory agents and their protective role have been demonstrated in various neurocognitive disorders like Alzheimer’s disease.(6) Epidemiological studies have demonstrated an association between the use of nonsteroidal anti-inflammatory drugs (NSAIDs) and a lower risk for developing Alzheimer disease (AD).(7) Celecoxib is a cyclo-oxygenase-2 (COX-2) inhibitor and preclinical studies have postulated various mechanisms for a neuroprotective drug effect including reduction of  neuro-inflammation, amyloid plaque anti-aggregation, and inhibition of prostaglandin synthesis enzymes i.e. COX-2.(8)  
We plan to test the hypothesis of whether the addition of an anti-inflammatory agent, celecoxib, during definitive treatment of HNSCC will reduce or halt the development of cognitive impairment.  
4. AIM AND OBJECTIVES:
To determine whether an anti-inflammatory agent has a role in altering cognitive decline in HNSCC patients undergoing NACT or definitive CTRT.
Primary objective: 
1. To determine the activity of celecoxib versus placebo in reducing cognitive decline in patients undergoing NACT or definitive CTRT in HNSCC
Secondary objective: 
1. To assess safety of celecoxib versus placebo with NACT or definitive CTRT
2. To determine factors predicting the cognitive decline 
3. To evaluate trend of activity and safety of celecoxib at follow up of 3 and 6 months
Tertiary/ Exploratory objective: 
1. To determine change in plasma and serum biomarkers of inflammation during the course of intervention. 

Hypothesis: Addition of an inflammatory agent will be active in reducing/halting cognitive decline associated with NACT or definitive CTRT for HNSCC without adding to treatment-associated toxicity.
5. DESIGN:
The study is a single centre, double blind, placebo-controlled, phase 2 randomized trial.

6. SUBJECT POPULATION:
All patients of non-metastatic HNSCC registered at the Department of Medical Oncology (Head and Neck Clinic of Dr. B.R.A IRCH, AIIMS, New Delhi) planned for NACT or definitive CTRT.
Inclusion criteria
1. Histopathologically proven cases of HNSCC patients undergoing NACT or definitive CTRT.
2. Age 18-70 years
3. Eastern Cooperative Oncology Group Performance Status (ECOG PS) 0-2
4. Adequate organ function:
a) Adequate bone marrow function (e.g. platelets > 100 x 109/L, ANC > 1.5 x 109/L) 
b) Adequate liver function (e.g. ALT/AST < 1.5 x ULN)
c) Adequate renal function (e.g. creatinine clearance > 50 ml/min)
d) Adequate cardiac function (e.g. LVEF >40%)

Exclusion criteria
5. Known neuropsychological illness such as psychosis, schizophrenia, depression, or anxiety
6. Metastatic disease
7. Intake of antidepressant/antipsychotic medications or receiving psychological therapy
8. Previously taking NSAIDs/aspirin for any medical condition
9. Previous history of coronary artery disease and myocardial infarction.
10. Patients with recurrence/ second primary lesion.
11. Patients with oral primary, being treated with surgery for the primary disease.
12. Refusal to provide informed consent.
Randomization:
Double-blind, stratified randomization will be carried out, with allocation concealment ensured through a computer-generated randomization table. Block randomization will be employed with a 1:1 allocation ratio between the two study arms. 
Stratification will be performed based on the following factors: (1) primary site of HNSCC and (2) treatment modality (NACT or definitive CTRT).

7. TREATMENT PLAN:
Administration of study treatments
Patients in the experimental arm will receive Celecoxib 100 mg orally twice a day starting with day 1 of initiation of NACT or definitive CTRT and will be continued for a duration of 6 months or until unacceptable toxicity. The control group will receive matched placebo tablets for the same duration.  The drug tablets will be dispensed to participants on monthly follow up visits for assessment. The compliance will be measured by return of empty medication strip on subsequent follow up.
Dose Modifications
Celecoxib will be withheld during adverse events of CTCAE severity G3-4, and it will not be re-started until the adverse event resolves to G0-1 (at the investigator’s discretion). If the adverse event has not resolved to G0-1 even after 2 weeks, the study treatment will be discontinued permanently. The details are highlighted in Table 1.
Table 1: Actions with various treatment related adverse events
	SYSTEM
	CTCAE v5
	OTHER
DETAILS
	ACTIONS WITH STUDY DRUG(S)
	OTHER ACTIONS

	
	Term
	Grade
	
	
	

	Hepatic
	Bilirubin
	G3-4
	>3.0 ULN
	Discontinue
	

	
	AST/ALT
	G3-4
	>5.0 x ULN AND 
≥ 2 x baseline 
	Discontinue
	

	Renal
	Creatinine
	G2-4
	>1.5 x baseline AND 
> 1.5 x ULN 
	Withhold until <1.5 x baseline 
AND <1.5 ULN., then 
restart at same dose level
	

	GI 
	Nausea
	G3-4
	
	Delay until G0-1

	

	
	Vomiting
	G3-4
	
	Restart when G0-1 
	

	
	Diarrhoea
	G3-4
	
	Reduce doses 1 level 
	

	
	Oral mucositis
	G3-4
	
	
	

	Cardio-vascular
	Myocardial infarction
	G3-4
	
	Discontinue
	

	Vascular
	Thombo-embolic event
	G3-4
	Venous (DVT, PTE)
	Delay until adequately treated
Restart at physician discretion
	Anti-coagulate with heparin, not warfarin, whilst on study drug

	
	
	G3-4
	Arterial 
	Discontinue
	

	Day 1 treatment may be delayed for a maximum of 14 days. If the adverse event has not resolved to G0-1 after delaying day 1 treatment for 14 days, the study treatment will be discontinued.





8. ASSESSMENT PLAN:
Cognitive scores will be measured subjectively at the beginning of therapy (baseline), after completion of NACT/CTRT and at three and six months after completion of therapy. Subjective assessment (patient reported outcomes) will be made using FACT-Cog questionnaire, FACT-HN (Head and Neck) and HADS (hospital anxiety and depression score) validated in English and Hindi
Patient will also be assessed for toxicities and organ function test. 
A biomarker estimation plasma COX-2 levels and serum Interleukins and TNF will be done at baseline, and after 6 months.
9. OUTCOME, ENDPOINTS AND OTHER MEASURES:
Primary endpoint 
1. Mean cognitive score at the end of NACT/CTRT (measured by FACT-Cog scale)
Secondary Endpoints
1. Any grade adverse event according to CTCAE v5
2. Significant predictors of decline as assessed by regression models
3. Mean cognitive scores at 3- and 6- month interval
4. Values of patient serum and plasma levels of COX-2, Interleukins and TNF 
Primary outcome 
1. Mean difference in cognitive function scores at end of NACT/CTRT (scores from patient reported tools)
 Secondary Outcomes
1. To evaluate adverse events (measured by worst grade using CTCAE v5)
2. To identify predictors of cognitive decline on the basis of site of malignancy, age, comorbidities and educational status
3. To determine the pattern of change in cognitive scores in celecoxib versus placebo arm at follow up of 3 months and 6 months after completion of NACT or definitive CTRT 
4. To evaluate levels of COX-2, Serum Interleukin and tumor necrosis factors at the end of therapy and on follow up.
Outcome measures:
1. Subjective assessment (patient reported outcomes):  FACT-Cog questionnaire. 
2. Adverse Event profile in experimental and intervention arm will be assessed using CTCAE v5
3. Statistically significant predictors through regression models. FACT-HN (Head and Neck) and HADS (hospital anxiety and depression score) validated in English and Hindi.
4. Objective neurocognitive assessment: Post-Graduate Institute Battery of Brain Dysfunction (PGI-BDD) scale.
5. COX-2 levels, Interleukins and tumor necrosis factor levels before initiation of therapy and after 6 months measured by ELISA testing.



10. STATISTICS:
Sample size:  The sample size is estimated using a repeated measures design. Assuming a moderate standardized effect size of 0.5, with one pre- and one post-intervention measurement and an intra-subject correlation of 0.5, a total of 42 participants per group (84 in total) is required. After adjusting for an anticipated 10% attrition rate, the final target sample size will be set at 92 participants.
For baseline comparisons between the two arms, chi-square or Fisher’s exact tests will be used for categorical variables, while independent t-tests or Wilcoxon rank-sum tests will be applied for continuous variables, depending on data distribution. The mean difference in cognitive scores between the experimental and control arms will be compared using an independent t-test. Univariable and multivariable logistic regression analyses will be performed to identify factors associated with cognitive decline, with results reported as odds ratios and corresponding 95% confidence intervals.
All statistical analyses will be performed using STATA version 13 (StataCorp, TX, USA).
11. ADMINISTRATIVE ASPECTS AND ETHICAL APPROVAL:
Ethical Approval: The study is approved by the Institute Ethics Committee for Post Graduate Research, All India Institute of Medical Sciences, New Delhi – 110029 (Ref. No.: IECPG-426/26.05.2022)
Written informed consent will be obtained from all participants. The study will be conducted in compliance with the Declaration of Helsinki and good clinical practice guidelines.
Feasibility: Dr. B.R.A. IRCH, AIIMS New Delhi is a premier tertiary cancer institute. The Head and Neck clinic at our centre on an average registers 1000 -1200 new patients of head and neck malignancies per annum with approximately 15-20 % planned for NACT/definitive CTRT.
Funding: Funded by Prevent Cancer Foundation – International Innovation Grant (Grant no. 2023IIG-2027394517)
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13. APPENDICES:

1. FACT COG questionnaire (English)
2. FACT COG questionnaire (Hindi)
3. FACT HN questionnaire (English)
4. FACT HN questionnaire (Hindi)
5. HADS questionnaire (English)
6. HADS questionnaire (Hindi)
7. PGI-BDD scale
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