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Background

Metastatic cancer of unknown primary (CUP) is a common, well-recognised yet heterogeneous clinical syndrome. Patients with CUP often present with aggressive disease and early dissemination in the absence of an identifiable primary tumour despite a diagnostic work-up. Cancer of unknown primary represents 3-5% of all malignancies (Pavlidis and Fizazi 2009) and is the fourth most common cause of cancer-related death. Five-year survival is only in the region of 6% (Baron-Hay and Tattersall 2002). 

Recently described as a group with ‘orphan’ status (Osborne 2011), patients presenting with CUP can be disadvantaged during their diagnostic work up as they may present to a number of different specialists, fall out-with established multidisciplinary team pathways and rarely have specialist nurse input. In addition, treatment options are limited and there is very little available evidence-base to steer management. Recognition of these shortfalls has resulted in the National Institute for Clinical Excellence (NICE) (2010) producing a clinical guideline for the diagnosis and management of metastastic cancer of unknown primary in the UK.  The recommendations are primarily aimed at ensuring pathways are put in place to identify highly treatable subtypes of CUP in order that these patients are treated promptly and appropriately. Equally, in those patients where treatment is not appropriate, the guidance aims to prevent over-investigation and ensure timely symptom and supportive management and thereby provide a high quality cancer service equivalent to that offered to those presenting with site-specific disease. 
Concurrently, and largely in response to a national enquiry into chemotherapy related deaths (http://www.ncepod.org.uk/2008report3/Downloads/SACT_report.pdf) the National Chemotherapy Advisory Group (NCAG) report (DOH 2009) for England and Wales also made recommendations relevant to CUP patients. NCAG recommended that all hospitals with an emergency department have an ‘acute oncology review team’ to oversee the management of patients presenting with acute chemotherapy toxicities or oncological treatment complications as well as overseeing the management of those presenting as an emergency without a known cancer diagnosis. Scotland has not so far embraced the need for acute oncologists in all hospitals, partly due to its unique geography and population dynamics, but recognises the need to develop safe, robust, effective systems to ensure that unscheduled cancer care, including acute chemotherapy toxicities, cancer complications, and CUP are managed optimally across the country. 
This UK focus on ‘acute oncology’ provided an opportunity to review the services provided in our large cancer centre for patients with CUP. A baseline audit of the medical records of 45 consecutive patients referred to the Edinburgh Cancer Centre with CUP over a 6 month period in 2007 showed that patients were hospitalised for a mean of 12 days during their diagnostic work-up and underwent an average total of 22 diagnostic tests, including four radiological investigations, 16 laboratory tests and one endoscopy per patient. There was no single point of contact, no specialist cancer nursing involvement, no consistent multidisciplinary discussion of the patients and no clear avenue for obtaining prompt cancer specialist review or advice. It took on average more than a month from secondary care review to being referred to oncology, patients were seen by a number of different cancer specialists and no consistent management plan was followed. This audit clearly demonstrated that changes could be made in order to standardise care, streamline the diagnostic pathway, ensure early specialist and supportive care input and ultimately improve patient care and outcomes. 
This paper describes the developments undertaken in the Edinburgh Cancer Centre, NHS Lothian (ECC), in order to create an improved service for CUP patients. It also presents a prospective audit of patients with CUP presenting to the ECC, after introducing these service changes, and compares it to the baseline audit of 2007. A primary aim of this work was to determine whether the development and implementation of a new service for patients with CUP in Lothian improved the patient pathway and used resources more efficiently. 
Methods – Development of a CUP Service
A CUP service was established at the Western General Hospital,  one of three hospital sites within NHS Lothian. In part this was done to scope the extent of the clinical need in order to understand how to provide a sustainable CUP service for these patients in the future. The key service development components included: 
· Establishing a clinical team consisting of existing staff members who had expressed an interest in CUP and had some capacity within their job plans. The team consists of 2 medical oncologists, 1 clinical oncologist and 1 nurse consultant. Additionally, an interested radiologist, pathologist and palliative care physician were identified

· Devising a site policy, diagnostic pathway, guidance for referral to a cancer multidisciplinary meeting (MDM), and an investigation pathway for patients with suspected metastatic disease to the brain

· Creating a dedicated specialist nurse telephone contact point to which CUP patients can phone for advice/support

· Creating dedicated clinic spaces each week for CUP patients 

· Setting up a weekly CUP multidisciplinary team meeting to review investigations (including pathology and radiology) and discuss treatment / care/ complex decisions 

· Establishing a database to audit all patient referrals (including treatment and outcomes and consenting for use of tissue for future research)

· Developing treatment protocols/patient information

· Dissemination of information and raising awareness of service

Methods – Prospective audit
Following development of the CUP service a prospective audit was performed prospectively on the first 100 consecutive patients in 2011. An audit sheet was developed to ensure consistency of data collection. Data included:

· patient characteristics

· number of investigations

· time spent at different stages of the diagnostic pathway

· oncological treatment

· referral to palliative care services

The previous retrospective audit of medical records of 45 consecutive patients referred to the ECC with CUP over a 6 month period in 2007 was used as a control group
Analysis

All data were entered on an Excel database and analysed descriptively. Data collection was based on the time spent at different stages of the diagnostic pathway and number of investigations carried out during that period up until the first oncological review. One-tailed independent t-test was used to determine significance differences between groups. 
Results - Comparative audit
Patients with CUP present to a broad range of medical specialities

Of the 100 patient presenting in 2011-2012, 66 presented via in-patient admissions including 2 patients who were admitted directly to oncology (Table I). Twenty-six patients presented to out-patient clinics in 9 different specialities and 8 were referred directly to the oncology clinic by their GP. The most common routes of presentation for CUP patients were admission to general medicine or general surgery, or referral to gastrointestinal out-patient clinics.

 Diagnosis
All patients were referred to the service as ‘CUP’ after initial non-specialist investigations and work-up. After a patient-centred, protocol-driven, specialist-led diagnostic work-up a diagnosis of a known primary cancer was made in 27% (Table 2) enabling prompt referral of these patients to relevant specialist teams. In 73% the primary cancer remained unknown; A tissue diagnosis was obtained in 51 patients. A biopsy was only undertaken if it was felt that the results would influence subsequent patient management. After pathological review there were 27 adenocarcinomas  within this group. 9% had a colorectal immuno-phenotype.  
Investigations

Figure I outlines a comparison of the mean number of in-patient bed days and investigations performed in the work-up of patients presenting with CUP. The development of the CUP service substantially reduced the length of hospital stays during diagnostic work-up (mean 6 vs 12 days); reduced the number of out-patient attendances (1 vs 3 attendances) and reduced non-essential investigations (8 vs 16 blood tests; 3 vs 4 radiology investigations). The CUP service resulted in a slight increase in tissue diagnosis to help inform subsequent management. 
Time to oncology review

Introduction of the CUP service helped ensure more timely review of patients by specialist oncology and palliative care services. The most variable component of the patient pathway is the time in secondary care, prior to referral to oncology. Since introducing a defined point of contact, the mean number of days from secondary care review to oncology referral reduced from 37 in 2007 to 17 days in 2011 (p=0.001), (Figure II). 
Cost

The development of a more efficient diagnostic pathway and early specialist review has led to an estimated cost saving of £3169 per person.
Impact of early specialist review

Although a smaller proportion of referred patients received oncological treatment in 2011 (50% vs 65% in 2007), all patients received prompt specialist assessment, information and advice and an increased proportion of patients were referred to palliative care for symptomatic or terminal care (Figure IV).

Discussion

The complex pathway referrals of this diverse group of patients presenting with advanced cancer of unknown origin has meant that for many, diagnostic work-up has been lengthy resulting in considerable uncertainty and anxiety for patients and their family members. Not knowing who to contact for information and support at a time of great uncertainty is a recognised unmet need (Boyland & Davis 2008; Symons 2008). Structuring services for patients presenting with CUP is a first step towards rebalancing the perceived inequity of care for this group.  This paper describes the process of setting up a CUP service in a cancer centre, with minimal use of additional resource. Our audit of patient pathways before and after establishing this CUP service highlights the wide number of specialties involved in the diagnosis of patients with metastatic CUP. As may be expected, the time for patients to be diagnosed in the out-patient setting was longer than for in-patients. Furthermore, after clinical review and/or review of imaging and pathology within the CUP team, 13 different primary cancer types or ‘known primary’ malignant diagnosis were made demonstrating the heterogenous nature of CUP. Our audit of patient pathways before and after establishing the service suggests that it has led to a significant reduction in the time spent by patients in hospital, has reduced the number of non-essential investigations and has helped ensure the more rapid review of patients by the specialist oncology team and palliative care services. This has led to substantial efficiency saving for the organisation, and has improved the cancer journey for many of these patients.   Whilst not a primary objective of this work, developing the service has anecdotally increased the profile of this neglected patient group.
There is no doubt that efficiency savings are highly sought after in the current economic climate, and our audit suggests that streamlining the investigation and review pathway for CUP patients resulted in significant cost savings. However at the core of the NICE recommendations is quality; to ensure timely treatment for patients presenting with highly treatable phenotypes and ensuring good supportive care in those who don’t.  As CUP is a heterogeneous group of cancers with a distinct biology (Pavlidis and Pentheroudakis 2012) there is limited evidence base or consensus on how best to treat CUP. Indeed, despite progress in this area (Varadhackary et al 2008; Trianovic et al 2008), significant advances are still required in molecular profiling, diagnostic markers and targeted therapies before these can be used routinely. Meantime, identifying those patients with more (or less) favourable subsets by means of prompt clinical assessment and immunohistochemistry remains vital to guide clinical management.  Within the existing audit, whilst the overall percentage of people who received oncological treatment reduced, 24% of the patients referred to the service as CUP were diagnosed as having a known primary cancer or highly treatable phenotype and were able to get started on effective therapy promptly. Additionally, the number of symptomatic patients referred for support, or terminal care planning, to the palliative care team increased.   These findings suggest that early review by members of a designated multidisciplinary team, improved both oncological treatment selection and symptom control and support for patients and carers. For those patients who have the less favourable subsets of CUP, adjustment time is limited, and time at home with an early focus on supportive care is crucial. Reducing the amount of time spent in hospital during the diagnostic work-up and limiting the number of non-essential investigations, whilst providing early specialist explanation and information, may have enhanced quality, if not length, of life in those patients with a short prognosis.  
It was not the focus of this initial audit to gather patient experiences. However anecdotally for many patients the uncertainty surrounding a diagnosis of CUP can be very difficult. Not only are patients having to adjust to a cancer diagnosis, but often they have experienced a diagnostic pathway where words such as ‘unknown’ and  ‘can’t find’ are frequently used, often leaving them feeling at a  disadvantage or that they  are in some way receiving sub-optimal treatment. There is very little written about the experiences of patients presenting with CUP.  In one small study by Boyland and Davis (2008) patients found dealing with uncertainty difficult in terms of its unpredictability and the number of investigations required. They wanted a firmer diagnostic label which would allow them to identify with others.   In part, one of the greatest challenges in establishing the current CUP service has been how best to ‘manage’ the uncertainty that surrounds CUP for patients. Going forwards much of this will be about establishing key concerns, education of health professionals, establishing CUP as a distinct entity in its own right and in some way ‘normalising’ it as we do for other site specific diseases.  With increasing interest in CUP and gradual reconfiguration of services across the NHS in Scotland and the UK it is hoped that in the short term progress will bring consistency and high quality cancer care to this group. 
Conclusion

We have shown that by reconfiguring local services, initially with minimal extra investment, the pathway of a disparate group of cancer patients can be improved, time to specialist review and management can be reduced, and cost savings can be made. We feel that this enhances the quality of care patients experience and hope it will also result in improved patient outcomes in the future. 
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