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ORIGINAL ARTICLE 
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 Background: Head and neck cancers are very common in India due to habit of betel quid and areca nut chewing along with bidi smoking and alcoholism, with more than half of the patients presenting in locally ad-vanced stage. Chemo-radiotherapy with or without induction chemotherapy is the mainstay of treatment for these patients. We have performed a prospective study to determine the effectiveness of induction chemo-therapy followed by concurrent chemo-radiotherapy. 
Methodology: A total of 20 patients with unresectable locally advanced head and neck cancers were enrolled in the study. Treatment included two cycles of induction chemotherapy with Paclitaxel (135mg/m2, day1) and Cisplatin (40mg/m2 onday1, 2) at an interval of 21days followed by Cisplatin 40mg/m2 weekly along with conventional radiotherapy (70Gy/35#/7weeks). The tumor response and acute toxicities were evaluated. 
Results: Of the 20 patients, only 8 patients completed the planned treatment schedule. Of the 8 patients, ra-diological complete response was observed in 5 patients. The partial response was seen in 2 patients. One pa-tient had progressive disease. Few grade 1 and 2 toxicities including skin toxicity, diarrhea, anemia, acute kid-ney injuryand peripheral sensory neuropathy were observed. Only 4 patients had grade 3 toxicities of acute mucositis, vomiting and neutropenia. 
Conclusion: Sequential therapy incorporating induction chemotherapy and chemo-radiotherapy appears to be an inferior approach. Further investigations are required to select a better regimen in patients with unresec-table locally advanced head and neck cancer. 
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INTRODUCTION 
Head and neck cancer (HNC) is the 6th most com-mon cancer worldwide. Each year there are approx-imately 650,000 new incident cases worldwide.1,2Of these, 200,000 cases occur each year in India. In In-dia it accounts for 30% of all cancers in males. In females they constitute 11 to 16% of all sites of can-cers. Among them, tongue and mouth in males con-tribute to more than one-third of the total cancers and among females mouth cancer is the leading cause.3 Nearly two-thirds of oral cancers are located in the buccogingival sulcus, where the betel quid is kept for long periods in the oral cavity. The con-sumption of tobacco in various forms such as smok-ing bidi, betel quid (paan) along with alcohol are the major preventable  risk factors. Both tobacco and alcohol are dose-dependent4and synergistic risk fac-tors. Numerous research studies have proved that most of the head and neck cancers are squamous cell 

carcinomas in origin.5 
60 to 80% of patients present with advanced disease in India, as compared to 40% in developed countries, consistent with which, the overall survival is also re-duced.6 A MACH-NC meta-analysis demonstrated that use of Radiotherapy and concurrent Chemo-therapy (CRT) resulted in 19% reduction in the risk of death and overall 6.5% improvement in 5-year survival compared to treatment with Radiotherapy alone (p value <0.0001).7 This benefit is attributable to 13.5% improvement in loco-regional control. 
Concurrent Chemo-radiation has become a standard modality for loco-regionally advanced HNC.8 Cispla-tin is a potent radiosensitizer and the drug most commonly used for chemo-radiotherapy in HNC. To further improve survival rates, there is increasing in-terest in the use of induction chemotherapy which may improve local control, and reduce the rate of 
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distant metastases that may not be adequately treated by local therapy or by lower-dose chemotherapy as part of chemo-radiotherapy. 
Phase III clinical trials evaluating induction chemo-therapy showed better control of distant disease 
9,10suggesting the possibility of a sequential approach in which IC may eradicate occult metastatic foci and that subsequent concomitant CRT may suppress lo-co-regional disease in head and neck cancer.11,12The Veterans  laryngeal cancer trial, which demonstrated functional organ preservation in up to 64% of patients at 2 years, was the first in a series of studies to demonstrate the utility of induction chem-otherapy for controlling distant failure in locally ad-vanced disease, improving survival rates, and allow-ing for organ preservation.13 
We have performed a prospective study to determine the effectiveness of two drug regimen (Paclitaxel and Cisplatin) administered as induction chemotherapy followed by concurrent chemo-radiotherapy in pa-tients with unresectable locally advanced head and neck cancer.  
 
METHODOLOGY 
The aim of this study was to assess the response and acute toxicity of induction chemotherapy followed by chemo-radiotherapy in locally advanced Head and Neck Cancer. All eligible patients coming to Sri Au-robindo Institute of Medical sciences between octo-ber 2013 to april 2015, who are willing to be a part of this study were included. Institutional ethics commit-tee clearance was obtained. The patients between age 18  65 years with Karnofsky Performance Status (KPS) more than 70% with histologically proven squamous cell carcinoma of stage III or IV head and neck cancer who were ineligible for curative surgery were included in the study. AJCC 7th edition, 2010 was used to stage the patients. The patients with metastatic or recurrent disease or second primary malignancy or those who have received prior chemo-therapy or radiotherapy were excluded from the study. 20 patients were found eligible and were included in the study. Pretreatment evaluation was done. An informed consent was taken from the patients explaining them the whole procedure. 
Treatment included two cycles of induction chemo-therapy with Paclitaxel (135mg/m2, day1) and Cispla-tin (40mg/m2 onday1, 2) at an interval of 21days fol-lowed by Cisplatin 40mg/m2 weekly along with radi-otherapy (70Gy/35#/7weeks at 2Gy/# with 5#/week) using Intensity Modulated Radiation Therapy (IMRT) technique. Prior to all chemothera-py cycles, blood counts, renal parameters and elec-trolytes were assessed and chemotherapy was admin-istered only if they were within acceptable limits (Hb >10gm%, TLC >3500/mm3, ANC > 1500/mm3, 

Platelets >1.5lakhs/mm3 and urea < 40mg/dl, creat-inine <1.2 mg/dl, Na+>130mg/dl, K+>3.5mg/dl and <5mg/dl). 
Paclitaxel (135mg/m2) was given intravenously in 500mL fluid as a 3-hour infusion. Adequate hydra-tion with added potassium and magnesium pre and post cisplatin was administered with adequate anti emetics including ondansetron, ranitidine and dexa-methasone was given as intravenously. Antihistamine diphenhydramine was added in pre-medication with Paclitaxel. The urine output was monitored at regular intervals. To prevent delayed emesis, oral on-dansetron and dexamethasone was given. 
During the course of radiotherapy,6 cyclesof cispla-tin were administered on weekly basis at a dose of 40mg/m2 each. Hydration, electrolyte balance, emesis and urine output were taken care of. 10% weight loss since inception of treatment was considered as an indication for Ryles tube insertion. For radiotherapy, patients were treated in supine position and immobi-lization was done using thermoplastic mask for head, neck and shoulders. Computed Tomography (CT) scan images were taken from above the calvarium to the carina with 3mm slice thickness. Intravenous contrast was given during CT simulation to help de-lineate lymph nodal groups. Target volumes and or-gans at risk were contoured as per the institutional protocol. Danish Head and Neck Cancer Group (DAHANCA) guidelines were followed in delinea-tion of the neck nodal levels. Pre-treatment MRI and PET-CT scan images were fused with planning CT scan for target delineation, whenever available. The dose constraints to organs at risk were defined as per the institutional protocol. Dose volume histograms were used to evaluate the treatment plan. All patients were irradiated with megavoltage beams on Varian Clinac DMX Linear Accelerator with conventional fractionation (200 cGy per fraction, one fraction per day, 5 fractions per week) to a total dose of 70Gy/35#/7weeks using IMRT technique. Boosts were delivered as and when indicated. 
During treatment all patients were assessed weekly and one month after completion of treatment.  Tu-mor response was evaluated by clinical examination and CT scan according to Response Evaluation Cri-teria In Solid Tumors (RECIST version 1.1). Com-plete Response (CR) was defined as disappearance of all target lesions and any pathological lymph nodes (whether target or non-target) must have reduction in short axis to <10mm. At least a 30% decrease in the sum of diameters of target lesions, taking as ref-erence the baseline sum diameters was labeled as Partial Response (PR). 
Toxicities were evaluated by history, physical exami-nation and laboratory tests. The grading system was based on the Radiation Therapy Oncology Group (RTOG) radiation morbidity scoring criteria. The 
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systemic toxicities were graded according to the Na-tional Cancer Institute Common Terminology Crite-ria for Adverse Events (CTCAE), version 4.0. 
 
RESULTS 
The patient and tumor characteristics are shown in the following table. Total 20 patients were enrolled in the study. Median age was 50 years (range 32-71 years). Oral cavity (50%) and Oropharynx (20%) were the most common primary tumor sites. There were 14 patients with stage IV A disease. The per-formance status of most of the patients was 80% ac-cording to KPS Scale. The presence of Human Papillloma Virus (HPV) and p16 status were not evaluated. 
 
Table 1: Patient characteristics of the study group (n=20) 
Characteristics  Cases (%) 
KPS  70% 8 (40) 80% 12 (60) Tumor Site  Oral Cavity 10 (50) Oropharynx 4 (20) Larynx 3 (15) Hypopharynx 3 (15) TNM Stage  III 2 (10) IV A 14 (70) IV B 4 (20)  
Table 2: Grade wise treatment related toxicities of the study group. 
Toxicity Grade I Grade II Grade III Grade IV 
Acute Mucositis 2 4 2 - Skin toxicity 6 2 - - Vomiting 2 3 1 - Diarrhoea 2 3 - - Anaemia 4 2 - - Neutropenia 3 2 1 - Acute Kidney Injury 2 1 - - Peripheral sensory neu-ropathy 3 1 - - 
  All patients received the planned induction chemo-therapy; following which chemo-radiotherapy was fully delivered in 8 patients. Two patients died during chemo-radiotherapy due to disease progression and two patients left treatment in middle of chemo-radiotherapy due to intolerable acute toxicity (grade III mucositis). Remaining 8 patients received induc-tion chemotherapy only (3 patients had subjective response and discontinued treatment and 5 patients 

were lost to follow up after induction chemothera-py). Evaluation after chemo-radiotherapy showed radio-logical complete response in 5 patients. The partial response was seen in 2 patients. One patient had progressive disease. 
Skin toxicity, diarrhoea, anaemia, acute kidney injury and peripheral sensory neuropathy  were mainly grades 1 and 2 . Grade 3 toxicities of acute mucositis (seen in 2 patientspeaked during 4th week of radiotherapy), vomiting and neutropenia (1 patient each) were observed. All haematological toxicities were taken care of with blood transfusions and gran-ulocyte colony stimulating factor (GCSF) support. Acute kidney injury was managed with oral and in-travenous hydration before and after chemotherapy. Mucositis was managed with oral local anaesthetic agents such as benzydamine, lignocaine, maintaining good oral hygiene with use of mouthwash and pa-tients who were not able to take food orally were given Ryles tube feeding support. 
 
DISCUSSION 
Radiotherapy with concomitant cisplatin is currently the standard treatment in patients with unresectable locally advanced head and neck cancer.14 An ap-proach of using induction chemotherapy followed by definitive local therapy may have theoretical ad-vantages including the potential to decrease the risk of distant failure and a rapid reduction in tumor bulk in responders. 
There is an evidence of a phenomenon known as ac-celerated repopulation of tumor cells according to which treatment with any cytotoxic agent can trigger tumor clonogens to divide faster than before. If overall treatment time is too long as might happen when we include the induction chemotherapy along with chemo-radiotherapy, there might be paradoxical increase in tumor size during therapy or immediately afterwards because the surviving clonogens in the tumor have been triggered into rapid repopulation.  
MACH-NC meta-analysis 7 included 87 phase III tri-als and 16,485 patients. It demonstrated 4.5% overall survival benefit at 5 years when chemotherapy was added to RT, with greater benefit for concurrent chemo-RT compared to induction chemotherapy fol-lowed by RT (6.5% OS benefit with concurrent chemo-RT). 
A phase III study, TAX 324 trial 15 randomized 501 patients with unresectable stage III/IV head and neck cancer (33% were larynx or hypopharynx) to induction TPF chemotherapy (docetaxel, cisplatin, 5-FU) versus PF (cisplatin, 5-FU) every 3 weeks for 3 cycles. Patients then had concurrent weekly car-boplatin and RT to 70Gy. TPF improved 3-year 
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overall survival (48->62%) and loco-regional control (62->70%), but not distant metastasis. TPF increased neutropenia (54->84%). Twenty-one percent of pa-tients who got TPF induction were not able to re-ceive subsequent concurrent chemo-RT.  
Our centre has mainly economically poor patients who cannot afford docetaxel and infusional 5FU based regimen with G-CSF support. Also, a two-drug regimen with combined cisplatin and taxane is more convenient than a 5- fluorouracil infusion reg-imen which requires indwelling catheters and ambu-latory pumps. Despite this there is a 60% lost to fol-low up after NACT and all of those patients proba-bly would have relapsed as it is well established that NACT should be followed by RT. 
In our study, complete response was achieved in 62.5% patients, partial response was seen in 25% pa-tients and progressive disease was observed 12.5% patients. These results are quite similar with a study by investigators at Yale University who evaluated a sequential regimen of cisplatin, 5-FU and leucovorin (PFL) induction chemotherapy followed by concur-rent Cisplatin and radiation therapy for organ preser-vation in patients with advanced head and neck can-cer.16 Complete responses were seen in 67% of patients, with an impressive 5-year progression-free survival rate of 60%. 
The toxicity analysis of our study showed that paclitaxel may be used for induction chemotherapy. Haematological toxicity was not severe. Grade 3-4 neutropenia occurred in 12.5% of patients receiving induction chemotherapy. It was similar to a study by Barone et al 19 who carried out a phase II study to investigate an induction regimen with cisplatin and paclitaxel followed by radiotherapy concurrent with weekly cisplatin for locally advanced HNSCC and had grade 3-4 neutropenia in 14% of patients. Grade 3 4 anaemia was uncommon. 
Grade 1-2 mucositis was 75%, grade 3 was 25% and no one had grade 4 mucositis. Our results were comparable to the study by Barone et al 19 who used similar regimen of induction chemotherapy and showed 77% and 23% mucositis in grade 1-2 and grade 3, respectively. The main side effect of paclitaxel in combination with cisplatin was periph-eral neuropathy. In our study, the peripheral neurop-athy grade 2-3 was 12.5% only which is comparable to that seen with combination of paclitaxel, cisplatin and 5-fluorouracil as induction chemotherapy (grade 2 3, 14%) in a study by Hitt et al.17 
Grade 3 vomiting occurred in 12.5% patients and no one had grade 4 vomiting. It was similar to the study by Pergolizzi et al 18 who evaluated activity and tox-icity of a sequential treatment in advanced, non-metastatic, unresectable HNSCC. In their study, 16.66% patients experienced grade 3-4 vomiting. 

However, diarrhoea was slightly increased in our study with grade 2 diarrhoea in 37.5% of patients. Even though it was slightly high, it was acceptable and manageable. 
Another important toxicity of paclitaxel and cisplatin is renal impairment which was measured using serum creatinine levels. It was deranged in 37.5% of pa-tients in which most of them had grade 1 renal tox-icity. It was comparable to 35% renal toxicity ob-served in the study at Yale University evaluating se-quential regimen of PFL induction chemotherapy followed by concurrent Cisplatin and radiation ther-apy in patients with advanced head and neck cancer.16 
In clinical practice the question of whether the addi-tion of induction chemotherapy to concurrent chemo-radiotherapy will improve survival over con-current chemo-radiotherapy alone remains unfortu-nately unansweredas the recent MACH NC update and NCCN guidelines have made NACT as a catego-ry 3 recommendation. It also makes more sense in our population that definitive local therapy in the form of CT-RT be administered upfront so as to mitigate the phenomenon of accelerated repopula-tion. 
However, a poor compliance was seen which may be explained by prolonged treatment time, or subjective response following induction chemotherapy, or low socio-economic group of patients and/or additional chemotherapy-related toxic effects. 
 
CONCLUSION 
Sequential therapy incorporating induction chemo-therapy and chemo-radiotherapy is an inferior ap-proach and needs to be investigated further to select better regimen in patients with unresectable locally advanced head and neck cancer. 
 
REFERENCES 
1. Callaway C. Rethinking Head and Neck Cancer Population: The human papillomavirus Association. Clinical Journal of Oncology Nursing. 2009;15(2):165-170. 
2. Dalianis T, Ramqvist T. Oropharyngeal cancer epidemic and human papillomavirus. Emerging Infectious Diseas-es.2000:1671. 
3. National cancer registry programme (ICMR) (2008). Con-solidated Report of Population Based Cancer Registries: 2004-2005; Bangalore, India. 
4. Basu R, Mandal S, Ghosh A, Poddar TK (2008). Role of tobacco in the development of head and neck squamous cell carcinoma in an eastern Indian population. Asian Pac J Cancer Prev, 9; 381-6. 
5. Rezende TM, Souza MD, Franco OK. Head and Neck Cancer.Cancer. 2010:4914-25. 



NATIONAL JOURNAL OF MEDICAL RESEARCH   print ISSN: 2249  

3 July  Sept 2017  Page 114 

6. Kekatpure V, Kuriakose MA. Oral Cancer in India: Learn-ing from different populations. National newsletter and website from New York Presbyterian Hospital 2010. 
7. Pignon JP, le Maitre A, Maillard E, et al. Meta-analysis of chemotherapy in head and neck cancer (MACH-NC): an update on 93 randomised trials and 17,346 patients. Radio-therOncol 2009;92:4-14. 
8. Taylor SG4 thsub, Murthy AK, Vannetzel JM, Colin P, Dray M, Caldarelli DD. Randomized comparison of neoad-juvant cisplatin and fluorouracil infusion followed by radia-tion versus concomitant treatment in advanced head and neck cancer. J ClinOncol; 12; 385-95. 
9. Forastiere AA, Goepfert H, Maor M, Pajak TF, Weber R,Morrison W, Glisson B, Trotti A, Ridge JA, Chao C, Pe-ters G,Lee DJ, Leaf A, Ensley J and Cooper J: Concurrent chemotherapy and radiotherapy for organ preservation in advanced laryngeal cancer. N Eng J Med 349: 2091-2098, 2003. 
10. Zorat PL, Paccagnella A, Cavaniglia G et al. Randomized phase III trial of neoadjuvant chemotherapy in head and neck cancer: 10-year followup. J Natl Cancer Inst 2004;96:1714 1717. 
11. Forastiere AA: Is there a role for induction chemotherapy in the treatment of head and neck cancer? J Natl Cancer Inst96(22): 1647-1649, 2004. 
12. Adelstein DJ and LeBlanc M: Does induction chemothera-py have a role in the management of locoregionally ad-vanced squamous cell head and neck cancer? J ClinOncol 24: 2624- 2628, 2006. 
13. The Department of Veterans Affairs Laryngeal Cancer Study Group. Induction chemotherapy plus radiation com-pared with surgery plus radiation in patients with advanced laryngeal cancer. N Engl J Med 1991; 1685 1690. 
14. Pfister DG, Laurie SA, Weinstein GS, Mendenhall WM, Adelstein DJ, Ang KK, Clayman GL, Fisher SG, Forastiere 

AA, Harrison LB, Lefebvrie JL, Leupold N, List MA, O'Malley BO, Patel S, Posner MR, Schwartz MA and Wolf GT: American Society of Clinical Oncology practice guide-line for the use of larynx-preservation strategies in the treatment of laryngeal cancer. J Clin Oncol 24(22): 1-10; 2006. 
15. Posner MR, Hershock DM, Blajman CR et al. Cisplatin and fluorouracilalone or with docetaxel in head and neck can-cer. N Engl J Med 2007;357: 1705 1715. 
16. Psyrri A, Kwong M, DiStasio S et al. Cisplatin, fluorouracil, and leucovorin induction chemotherapy followed by con-current cisplatin chemoradiotherapy for organ preservation and cure in patients with advanced head and neck cancer: long-term follow-up. J ClinOncol 2004;22:3061 3069. 
17. Hitt R, Paz-Ares L, Brandariz A, Castellano D, Pena C, Mil-lan JM, Calvo F, Ortiz de Urbina D, Lopez E, Alvarez-Vicent JJ and Cortés-Funes H: Induction chemotherapy with paclitaxel, cisplatin and 5-fluorouracil for squamous cell carcinoma of the head and neck: long term results of a phase II trials. Ann Oncol 13: 1665-1673, 2002. 
18. Calais G, Pointreau Y and Alfonsi M: Randomized phase III trial comparing induction chemotherapy using cisplatin (P) fluorouracil (F) with or without docetaxel (T) for organ preservation in hypopharynx and larynx cancer. Proc ASCO J Clin Oncol Suppl 24: 5506; 2006. 
19. Barone C, Grillo R, Dongiovanni D, Birocco N et al. In-duction chemotherapy followed by concurrent chemoradio-therapy in advanced head and neck squamous cell carcino-ma. Anticancer Research 28: 1285-1292 (2008).   
20. Pergolizzi S, Santacaterina A, Adamo B, Franchina T, Denaro N, Ferraro P, Ricciardi G RR, Settineri N, Adamo V. Induction chemotherapy with paclitaxel and cisplatin to concurrent radiotherapy and weekly paclitaxel in the treatment of loco-regionally advanced, stage IV (M0), head and neck squamous cell carcinoma. Mature results of a prospective study. Radiat Oncol. 2011; 6: 162. 

  


