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Aim: The aim of this paper was to compare demographics, treatment and outcomes from two large prospective audits of head and neck cancer patients in two disparate regions of the UK.

Methods:

In the Scottish Audit of Head and Neck Cancer (SAHNC) a total of 1910 patients with new head and neck cancers were registered in a two year period from September 1999 to August 2001.

The South and West Audit of Head and Neck Cancer (SWAHN) was carried out in three phases between 1996 and 2002 with a total of 2050 cases.

Results: There were more men in SAHNC than SWAHN (71% vs 67%, p<0.01) and patients from SAHNC presented at a younger age. (76% aged 45-74 compared with 64%, p<0.001). Significantly more patients in Scotland had advanced (Stage III/IV) laryngeal cancer (44% vs 30%, p<0.001). The overall disease specific five year survival was 54.5 for SAHNC and 54.2 for SWAHN.

Conclusion:

This comparison of large head and neck cancer cohorts provides important data to base UK head and neck cancer care and hypotheses regarding pathogenesis and the effects of treatment processes. Given the heterogeneity in disease, patient and healthcare characteristics between the two regions, the similarities in survival and process outcomes are striking.

Introduction

There are very few reported large prospective audits of patients with head and neck cancer. The South and West Audit of Head and Neck Cancer (SWAHN) is the only such cohort published within the last five years in Europe [START_REF] Birchall | Performance and standards for the process of head and neck cancer care; South and West audit of head and neck cancer 1996-1997[END_REF][START_REF] Birchall | on behalf of the South west cancer Intelligence Service Head and Neck Tumour Panel. Effect of process standards on survival of patients with head and neck cancer in the south and west of England[END_REF] . An initial report on 566 patients with newly diagnosed head and neck cancer presenting in 1996-97 [START_REF] Birchall | Performance and standards for the process of head and neck cancer care; South and West audit of head and neck cancer 1996-1997[END_REF] was followed by a second report on 727 patients presenting in 1999-2000 [START_REF] Birchall | on behalf of the South west cancer Intelligence Service Head and Neck Tumour Panel. Effect of process standards on survival of patients with head and neck cancer in the south and west of England[END_REF] . A third report has now been issued for a further 757 patients diagnosed in 2002 [START_REF] Bailey | Third Head and Neck Audit Report[END_REF] . This allowed observation of changes in the service over time. Meanwhile, an independent study of head and neck cancer management in Scotland was commissioned by NHS Scotland and collected data on 1910 patients presenting in 1999-2001 4 . These reports contrast with the majority of published case series of head and neck cancer patients which focus on specific anatomical sub-sites, treatments or institutional cohorts.

We were presented with a unique opportunity to compare demographics, treatments and outcomes from two large clinical cohorts, totalling 4000 patients, set in geographically and socio-economically disparate regions of the United Kingdom, but sharing similar sized populations (Scotland: five million, South and West of England: six and a half million). Such comparison should provide insights into the effects of location on disease and care, and generate ideas on resource reconfiguration and research hypotheses on causation and treatment. We hypothesised that there would be significant differences in disease and treatment patterns and that these would feed through into differences in survival.
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Patients and methods

Scottish Audit of Head and Neck Cancers (SAHNC)

This study was fully funded by NHS Scotland. A steering group comprised persons with balanced geographical and professional representation. The aims were to measure demographic details and treatments for all patients and set baseline activity in Scotland. Although providing two and five year survival figures was not one of the original aims of the audit, this has been carried out retrospectively using death certificate data.

During the two year period September 1999 to August 2001, 1910 patients with new cancers were registered, and followed up for 18 months. The study was restricted to cancers of the upper aerodigestive tract (ICD 9 140-149; 160-61). Those with melanoma, lymphoma, sarcoma, and skin cancer were excluded from the audit as registries for these malignancies already existed. At the outset, thyroid carcinomas were not universally regarded as head and neck cancers and were not collected as part of this audit.

Patients were identified from pathology department returns and were then cross-checked using registration lists from the various multi-disciplinary team meetings (MDTs), surgical clinics, the five radiotherapy centres and Information and Statistics Division Scotland (ISD). Data support staff were appointed to collect the data. There was one overall project co-ordinator and seven data managers.

The data were recorded on hard copy and later transferred to a specifically designed Access database.

Quality assurance was carried out on 10% of the data by ISD, Scottish Executive.
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South and West Head and Neck Audit (SWAHN)

This study was funded by the South and West Cancer Intelligence Service (formerly South and West Regional Cancer Organisation) and by the Wessex Cancer Trust (SWAHN 1 only). A multidisciplinary expert group ('tumour panel') was set up with a similar balance to that above. The group started by using a formal consensus method to determine standards for the process of care [START_REF] Birchall | Consensus standards for the process of head and neck cancer care[END_REF][START_REF] Birchall | and the South and West Expert Tumour Panel for Head and Neck Cancer. Consensus standards for the process of head and neck cancer care; a modified expert panel method applied to head and neck cancer[END_REF] . These were then used as the basis for a series of prospective audits of all patients with head and neck cancer in the region. Entry criteria were the same as those for the Scottish audit. Again, measurement of survival was not a starting aim, but was performed subsequently using cancer registry data. Three successive cohorts were collected: SWAHN 1 (1996/1997) -566 cases, SWAHN 2 (1999/2000) -727 cases and SWAHN 3 (2002) -757 cases. Quality assurance used internal audit and peer review methods and a sample of 10% of notes corresponding to returned forms were performed in three randomly selected centres.

A comparison of the two audit processes is given in Table 1.

Comparisons

The demographics of the patient population, the disease profile, management parameters and five year survival were used to compare the two groups. The respective data sets were inspected and areas of commonality identified. This list was further refined to include only those items for which there was greater than 80% completion of fields in either study. This final list was then subjected to statistical comparison.
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6 Consideration was given to comparing SAHNC with only phase 2 of SWAHN as these covered similar time periods. It was, however, felt to be more useful to have the same cohort size and therefore we used data from all three of the SWAHN studies.

Statistics

Descriptive statistics were used to assess the standards. Chi-squared testing was used to compare differences in proportions between groups. Kaplan Meier survival analysis was carried out using SPSS (SPSS Inc., USA version 14).

Reporting of Study

This paper was written using the STROBE Guidelines (Strengthening the reporting of observational studies in epidemiology statement). The STROBE statement provides a checklist of items that should be addressed in the articles reporting on analytical epidemiology, cohort case-control and cross sectional studies [START_REF] Elm | Strengthening the reporting of observational studies in epidemiology (STROBE) statement: guidelines for reporting observational studies[END_REF] .
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Results

Sex and Age

The male: female ratio from SAHNC was 2.45:1 compared with 2:1 from SWAHN 1, 2 & 3. 71% of patients from SAHNC were male compared with 67% in SWAHN 1, 2 & 3, (p<0.01).

Patients in SAHNC tended to present younger than those in SWAHN; 76% of patients from SAHNC were in the 45-74 year range compared with 65% for SWAHN 1, 2 & 3 (p<0.001). Conversely, in SAHNC patients were less likely to present over the age of 75 when compared with SWAHN (19% SAHNC vs 29% SWAHN 1, 2 & 3 p<0.001).

Tumour Site

32% of the SAHNC and SWAHN 1 were laryngeal tumours. However, this had dropped to 26% in SWAHN 2 and 24% in SWAHN 3. The percentage of salivary gland tumours was higher in SWAHN than in SAHNC. There was no significant difference between the index tumour sites between the Scottish and English groups (Table 2).

Stage

There was no significant difference in staging profile between the two cohorts when sites were pooled, or for oral cavity and pharynx individually. However, there was a significantly greater number of patients in SAHNC with stage III and IV laryngeal cancer (p<0.001), than in SWAHN 1-3 together.

Table 3.
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Comparison of Standards

Although not part of the original design in SAHNC, the use of the consensus standards developed by the South and West tumour panel [START_REF]Data for Head & Neck Cancer[END_REF][START_REF] Murdoch | The surgical management of cervical carcinoma within the South West of England: progress through an audit loop[END_REF] was applied to SAHNC and acted as an agenda for comparison.

Biopsy

All patients should have a biopsy proven cancer (excluding salivary gland). This was met in the vast majority of cases in SAHNC, SWAHN 2 and SWAHN 3 (93%, 87% and 95% respectively).

Chest Imaging

All head and neck cancers should have a computerised tomography (CT) scan of chest or chest x-ray.

In SAHNC, 70% met this standard, compared to 52% in SWAHN 1, 68% in SWAHN 2 and 58% in SWAHN 3.

Percentage having a scan (MRI/CT) pre treatment: Larynx/oral cavity

The standard states that 90% of patients with an advanced (T3/T4) (International Union Against Cancer, 2002) tumour of the larynx and oral cavity should have a regional magnetic resonance (MR) or CT scan pre-treatment. For larynx in SAHNC the standard was met by 85% and in SWAHN 1, 2 & 3 by 55%, 84% and 91% respectively. In the oral cavity for SAHNC the standard was met in 75% compared with 74%, 57% and 77% respectively for SWAHN 1, 2 & 3.
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Percentage having an examination under anaesthesia to stage primary tumour and exclude synchronous tumours (standard excludes salivary tumours) 90% of cases should have an examination under anaesthesia (EUA, including panendoscopy) to stage the primary tumour. Only 57% from the SAHNC and 68% in SWAHN 3 met this standard.

Percentage Staged Pre Treatment

All patients should be staged before treatment. 89% from SAHNC and 83%, 87% and 80% of patients from SWAHN 1, 2 & 3 were staged before treatment commenced.

Percentage Seeing a Dietitian

Less than half the cases met the standard of seeing a dietitian before treatment with 40%, 39% and 37% for SAHNC, SWAHN1 and SWAHN 3 respectively.

Percentage who had surgery to the larynx, hypopharynx and base of tongue and who saw a speech therapist pre-treatment

The standard states that all patients who have surgery to the larynx, hypopharynx and posterior third of tongue should see a speech and language therapist before treatment. In SAHNC only 53% of patients with laryngeal carcinoma saw a speech therapist compared with 80% in SWAHN 2 falling to 46% in SWAHN 3. The situation was similar for hypopharynx with 88% for SAHNC and 72% in SWAHN and 59% in SWAHN 3. Around a third of base of tongue tumours saw a speech and language therapist (36% SAHNC, 32% SWAHN2 and 36% SWAHN 3).
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Time to Treatment

Approximately half of the patients in both audits (50% SAHNC, 52% SWAHN 3) met the waiting times' target of diagnosis to treatment within 31 days with 62% in the SAHNC and 49% in SWAHN 3 meeting the target of referral to treatment within 62 days.

Treatment

The treatment profiles for both Scotland and the South and West of England were similar. For SAHNC, 26% had surgery alone, 36% radiotherapy with or without chemotherapy, 25% surgery and radiotherapy (with or without chemotherapy) and 8% no treatment with curative intent. In SWAHN 3, 29% had surgery alone, 35% radiotherapy with or without chemotherapy, 28% surgery and radiotherapy (with or without chemotherapy) and 6% no treatment with curative intent. Table 4.

Five Year Survival

Five year survival figures were compared between SAHNC and SWAHN 1 (for which cohort data are mature). The overall survival for all causes and disease specific were very similar between the SAHNC and the SWAHN 1 audits, 45.6 compared with 46.2 for all causes and 54.5 compared with 54.2 for disease specific survival. Table 5.
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Discussion

These two large UK cohorts of head and neck cancer patients were established, by chance, at the same time and provide an accurate and representative insight into the demographics, treatment and outcomes of this disease at the beginning of the millennium. There are no comparable series of head and neck cancer patients internationally, making the present data a valuable resource for service planning and hypothesis generation for future research.

Head and neck cancer is traditionally viewed as heterogeneous, with differences in presentation, treatment and survival depending on site and histology. However, the tumours here are almost all squamous in origin and there is sufficient commonality in aetiology and treatment to merit pooling of data into large datasets to permit valid comparisons.

Although the population sizes were similar in the two cohorts, there were good reasons to hypothesise that we would detect significant differences in the parameters measured. There are significant differences in genetic make up, smoking and drinking habits, diet, and social deprivation between the two regions [START_REF] Lawlor | Geographical variation in cardiovascular disease, risk factors, and their control in older women: British Women's Heart and Health Study[END_REF] . As a precedent, a previous study found a significantly higher rate of bronchogenic cancer in Scotland than in the rest of the UK [START_REF] Wood | Cancer Atlas of the UK and Ireland 1991-2000[END_REF] . Furthermore, there are differences in healthcare, and specifically cancer funding, in England and Scotland which might be expected to make an impact on our results [START_REF] Newman | Scottish Health Executive revamps cancer care[END_REF] . However, apart from minor differences in sex and age at presentation, we found no significant differences in demographics, treatments and disease-specific survival between the two cohorts. This suggests that the known differences in smoking, drinking and deprivation (all welldescribed aetiological factors for squamous cancer of the head and neck) between the two regions do not affect presentation and outcomes as much as has been previously thought. Genetic similarities may possibly dominate the results, and should be a focus for future studies.
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Hall et al [START_REF] Hall | Squamous cell carcinoma of the head and neck in Ontario, Canada, and in South Eastern Norway[END_REF] reported a comparison based on administrative databases from Ontario, Canada (640 patients 1985-1997) and South Eastern Norway (1,740 patients 1983-1997). Although T-stage distributions and treatment choices were significantly different between the sites, demography and overall survival were the same. The authors concluded that there were probably inaccuracies in Tstaging to explain the lack of survival difference, although this could equally have been a reflection of the different treatment regimens. The similarities in treatments may reflect the common training pathways of surgical and medical oncologists in England and Scotland, or similarities in the availability of treatments such as laser resection, radiotherapy and chemotherapy. We hypothesise that it is the similarities in treatment, rather than any tumour or patient characteristics, that are responsible for the similarities in outcomes observed.

Standards of Care

A theme of the management of cancers at various sites is that standards are required against which to measure care. It is believed that these facilitate continuous improvement in services by encouraging changes in practice and directing new investment. Here the consensus standards developed by the South and West Expert Tumour Panel were applied to the SAHNC, to compare management process performance between the two regions. Although these are ten years' old, a recent national consensus exercise linked to the DAHNO (data for head and neck oncology) project reaffirmed the relevance of the key standards used here to current U.K. practice [START_REF]Data for Head & Neck Cancer[END_REF] .

It would seem mandatory that the biopsy results in patients with a diagnosis of squamous cell carcinoma should be available before treatment. Our results supported this, with histology available in the vast majority of the patients. Possible reasons for lack of biopsy are the presence of end-stage disease and presentations in highly debilitated patients. It is worrying however that there is a small
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proportion of this group of patients who appear to have had radical treatment for cancer without histologically proven confirmation of the underlying disease.

Given the level of co-morbidity and possibility of synchronous and metastatic disease in these populations, a standard of 100% of patients was set for some form of chest imaging prior to treatment.

As the majority of these patients should have undergone a general anaesthesia assessment of stage, one would have anticipated that at least a chest x-ray would have been carried out in this patient population. This performance gap has also been observed for other cancer sites in the U.K. [START_REF] Murdoch | The surgical management of cervical carcinoma within the South West of England: progress through an audit loop[END_REF][START_REF] Smith | Evidence of the effect of 'specialization' on the management, surgical outcome and survival from colorectal cancer in Wessex[END_REF] .

It is well recognised that successful management of head and neck cancer is dependent on maintaining and indeed improving the nutritional status of these patients both before and during treatment. It is disappointing that less than half of the patients in both audits had a consultation with a dietitian. The same is true for involvement of a speech therapist for those patients where significant impairment of speech and swallowing can be anticipated as a result of disease and treatment. We hypothesise that the introduction of cancer networks in the UK during the last five years may have resulted in improvements in all areas measured in this study, including access to specialist paramedical support.

Time to Treatment

The time from urgent GP referral to treatment is a political priority, the maximum time being set at 62 days, with diagnosis to treatment being 31 days. In the Scottish audit, 62% of patients were treated within 62 days whereas only 49% in the most recent English cohort met this standard. This falls short of both Scottish and UK government aims and should clearly be the focus of an updated commentary.
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Treatment

Although not a focus of the present report, significant variations in treatment were observed within regions. For example, significantly more surgery in relation to head and neck cancer was carried out in some areas when compared to others 4 . Although analysing subsets in this way may result in selection bias, the many inconsistencies we observed between areas suggest that heterogeneity of treatment protocols was widespread in the late 1990's. We propose that this heterogeneity is itself a major cause of the failure to meet some minimum high standards for care, and may contribute to reducing survival.

Survival

Given the heterogeneity in disease, patient and healthcare characteristics between the two regions, the similarity in five year overall disease specific survival rates (54.5 for SAHNC; 54.2 for SWAHN) is striking. It appears that the variations in specific treatment we observed did not significantly affect the natural history of the disease. As predicted, the all causes survival in Scotland is slightly lower than that in the South and West of England, probably reflecting differences in global health markers between the two regions.

Conclusion

These two audits were carried out over five years ago. With more recent changes in services including an emphasis on centralisation and sub specialisation it is likely that the diagnosis and treatment of head and neck cancers has changed. We therefore need further prospective audit studies on head and neck cancer patients to determine whether the diagnosis and treatment has changed over of the data by ISD, Scottish Executive.

The data were found to be accurate.

Sampling of 10% of notes corresponding to returned forms was performed in three randomly selected centres. 85% accuracy demonstrated.

  whether the performance gaps between consensus standards and actual care have narrowed.M A N U S C R I P T A C C E P T E D ARTICLE IN PRESS1

Table 1 .

 1 Comparison of the processes in Scottish (SAHNC) and South and West of England (SWAHN) Audits.

		Scotland	South-West England
	Population	5 Million	6.5 Million
	Facilitation	Steering Group: primarily 75% doctors	Multidisciplinary Expert Tumour Panel, 80% doctors
	Funding	Fully funded by NHS Scotland:	SWAHN 1: absorbed by staff already employed by
		1 Audit Co-ordinator	the NHS, plus F Grade Nurse employed to coordinate
		7 Data managers	data collection and analysis (Wessex Cancer Trust).
			SWAHN 2,3: South West Cancer Intelligence Service
	Aim	Activity, disease management	Comparison of process of care with regional
		No attempt at comparison with standards	consensus standards
	Numbers	1910 cases over 2 years	SWAHN 1 (1996/1997) -566 cases
		(September 1999 -August 2001)	SWAHN 2 (1999/2000) -727 cases
			SWAHN 3 (2002) -757 cases
			Total: 2050 cases
	Exclusions	Melanoma, skin, sarcoma, thyroid,	Lip, skin, thyroid, melanoma, lymphoma, sarcoma,
		recurrent disease	unknown primaries, recurrent disease.
	Detection	Pathology records	Pathology records
	of cases	Multi-disciplinary teams	Secretaries of head and neck specialists Head and
		Surgical clinics	neck clinics
		Radiotherapy centres	
		Information Statistics Division (ISD)	
	Data	Forms filled to protocol by:	Forms filled to protocol by:
	Collection	Audit Co-ordinator	Audit Facilitator
		Data Managers	Surgeons/Oncologists
		Surgeons/Oncologists	Specialist nurses
	Quality	Quality assurance was carried out on 10%	
	Assurance		
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