Head and Neck Squamous Cell Carcinoma in Fanconi Anaemia

While haematological crises pose the greatest challenge for Fanconi Anaemia (FA) individuals in the first decade, thereafter solid tumours and particularly squamous cell carcinoma  of the head and neck, oesophagus, and anogenital region become increasingly important.
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Note that the rate of rise in SCC is non-linear. Bone marrow transplantation and the conditioning associated has an important effect in increasing the hazard posed by solid tumours with an increased incidence and tumours occurring at a younger age.

	
	Cumulative incidence of head and neck SCC
	Median age onset (range)

	No Bone Marrow Transplant
	19% at 45 years 
	28 yrs (13-41)

	Bone Marrow Transplant


	24% at 40 years
	21yrs (11-33)


The head and neck squamous cell carcinomas (HNSCC) in FA occur throughout the mucosal surfaces of the head and neck – larynx, hypopharynx, oropharynx (mostly tongue base and tonsil, and oral cavity. The most common of these sites appears to be the oral cavity (mouth) and the tumours are most often located on the tongue and gum. It is noteworthy that most oesaphageal SCC’s arise in the proximal two-thirds in FA. Many of these cancers are locally advanced and node positive at the time of presentation.

It is difficult not to speculate on why FA individuals have such a marked predilection for the development of mucosal SCC as is so clearly illustrated in this work form Rosenberg et al published in 2003.
	Cancer Type


	Observ./expected


	95% CI



	Head and neck


	706


	260-1540



	Oesaphagus


	2362


	265-8530



	Vulva


	4317


	870-12615



	Cervix


	179


	20-645




       Rosenberg et al Blood 2003; 101:822-826
A possible linking factor might be Human Papilloma Virus (HPV) oncogenesis. Oncogenic (cancer inducing) subtypes of HPV have an established role in the aetiology of squamous cell carcinoma of the cervix. The role of HPV in some HNSCC affecting non-FA individuals increasingly looks like satisfying Bradford-Hills postulates for disease causation. The IARC conducted a multicenter case-control study of cancer of the oral cavity and oropharynx in nine countries. The authors in reporting this large study concluded that HPV plays role in many cancers of oropharynx  (approx 25%) and possibly a small group of cancers of the oral cavity. An abstract of this data is to be found at the end of this summary. Subsequent published data is consistent with these findings and HPV induced HNSCC seems to be a distinct subtype with a better prognosis. Thus there is consistency across studies, there is biologically plausible mechanism of disease with E6 and E7 viral proteins inactivating important tumour supressor genes, the association looks increasingly strong, and there does appear to be a degree of specificity, with  HPV associated HNSCC appearing to have a better prognosis.  

The limited evidence for HPV oncogenesis in FA is contradictory. Kutler et al examined HNSCC arising in FA and a control group of matched tumours occurring in a general population of HNSCC patients. HPV DNA was found in the tumours of 84% of  the FA patients compared with 36%  of the controls. Furthermore, all the tumours in the FA group had wild type p53. This is significant as p53 mutations are the most frequently found mutation in head and neck cancer (Kutler DI et al J Natl Cancer Inst 2003;95:1718-21). However, a smaller study gave conflicting results (J Natl Cancer Inst 2004;96-968-969).  Furthermore, the anatomical distribution of HNSCC in FA is different to that seen with HPV related tumours in a general HNSCC population. Oncogenic Human Papilloma Virus preferentially effects monolayers of epithelium such as exist in the junctional zone of the cervix and crypt epithelium. Squamous cell carcinoma of the head and neck in FA is distributed throughout the mucosal surfaces of the head and neck with the greatest proportion in the multilayer epithelial surfaces of the mouth (Alter B et al Arch Otolaryngol H N Surg 2005;131:635-9). Nevertheless, it is possible that HPV oncogenesis is modified in FA. Whether vaccination against HPV should be recommended in childhood, and if so at what age, is uncertain. A trial is impractical in an FA population. All female FA individuals are likely to receive vaccination in any event. The potential benefit to be derived if the risk of SCC can be reduced seems likely to outweigh the risks involved in vaccination. Offering vaccination to males as well as females seems reasonable. The appropriate age at which any vaccination should be offered in FA is also unknown. However, response to vaccination with MMR has been shown to be suboptimal and short-lived in bone marrow transplant recipients (Bone Marrow Transplantation. 33(12):1187-90, 2004). Therefore  HPV vaccination should be discussed with parents in the first years of life if  any benefit to be derived is maximized.

Many reports of HNSCC in FA describe patients as presenting with advanced primary tumours with nodal metastases at presentation. Advanced disease is associated with a reduced survival probability even with optimal treatment in a general HNSCC population. Optimal treatment involves the use of adjuvant radical radiotherapy with concurrent chemotherapy. The potent cross-linking agent cis-platin remains the cornerstone of chemotherapy, and is contraindicated in FA. Radiotherapy is associated with increased toxicity in FA and the potential for radiation induced second cancers remains a concern as survival is prolonged. 

The high prevalence, limited therapeutic options, and accessibility of SCC in FA make surveillance an obvious strategy to employ in FA. While Squamous cell cancers may develop in individuals as young as 11 the risk is highest as maturity is reached. Therefore more intrusive examinations may be deferred until these individuals are able to make an informed decision and cooperate with this.  If surveillance is to be optimally effective then it should be carried out by clinicians familiar with head and neck carcinoma and it’s precursors. About two-thirds of head and neck SCC lesions in a general HNSCC population arise in association with pre-cancerous change (dysplasia/ intra-epithelial neoplasia). Field carcinogenesis in FA is not well studied but anecdotal reports indicate it to be a problem. Where patient cooperation can be obtained endoscopic evaluation of the mucosal surfaces of the head and neck and oesaphagus should be performed. The optimal frequency of evaluation is undetermined. The primary considerations are detection of asymptomatic invasive cancers when they are amenable to surgical treatment alone; also the detection of intra-epthelial neoplasia and monitoring for progression. This authors current protocol is to evaluate patients with pre-cancerous lesions at four monthly intervals. This would seem a reasonable starting point for timing follow-up evaluation in FA.

 It is clear that visual inspection alone provides only limited information about the presence and extent of intra-epithelial neoplasia. Where general anaesthesia is employed this may be supplemented with visualization with Lugol’s Iodine. Autofluorescence and photodynamic diagnosis are experimental techniques which show promise as does brush cytology and are able to be employed in an outpatient setting. These latter methods are suitable for further evaluation both in a general HNSCC population as well as FA.

Abstract:

 Human Papillomavirus and Oral Cancer: The International Agency for Research on Cancer Multicenter Study. Herrero R.; et al. Journal of the National Cancer Institute, Volume 95, Number 23, 3 December 2003, pp. 1772-1783.The IARC conducted a multicenter case-control study of cancer of the oral cavity and oropharynx in nine countries. Methods: Recruited 1670 case patients (1415 with cancer of the oral cavity and 255 with cancer of the oropharynx) and 1732 control subjects and obtained an interview, oral exfoliated cells, and blood from all participants and fresh biopsy specimens from case patients. HPV DNA was detected by polymerase chain reaction (PCR). Antibodies against HPV16 L1, E6, and E7 proteins in plasma were detected with enzyme-linked immunosorbent assays. Multivariable models were used for case-control and case-case comparisons. Results: HPV DNA was detected in biopsy specimens of 3.9% (95% confidence interval [CI] = 2.5% to 5.3%) of 766 cancers of the oral cavity with valid PCR results and 18.3% (95% CI = 12.0% to 24.7%) of 142 cancers of the oropharynx (oropharynx and tonsil combined) with valid PCR results. HPV DNA in cancer biopsy specimens was detected less frequently among tobacco smokers and paan chewers and more frequently among subjects who reported more than one sexual partner or who practiced oral sex. HPV16 DNA was found in 94.7% of HPV DNA-positive case patients. HPV DNA in exfoliated cells was not associated with cancer risk or with HPV DNA detection in biopsy specimens. Antibodies against HPV16 L1 were associated with risk for cancers of the oral cavity (odds ratio [OR] = 1.5, 95% CI = 1.1 to 2.1) and the oropharynx (OR = 3.5, 95% CI = 2.1 to 5.9). Antibodies against HPV16 E6 or E7 were also associated with risk for cancers of the oral cavity (OR = 2.9)

























































