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1. Introduction

Malignant disease of undefined origin (MUO) represents a very broad spectrum of presentations where evidence of a metastatic malignancy is apparent without a primary tumour identified. NICE Clinical Guideline 104 sets out clearly the definition (Table 1) for this entity and the two refinements of this diagnosis following further investigations; namely provisional and confirmed carcinoma of unknown primary (pCUP and cCUP)1.
Historically, this clinical entity has been poorly managed with excessive and unnecessary investigation, poor information giving and delays in referral to oncology or palliative care1-3. The establishment of local CUP multi-disciplinary teams and a central specialist MDT should allow for the streamlining of investigative processes and timely triage to further specialist care.
These guidelines provide a framework to facilitate the investigation and management of MUO and CUP presentations as defined in table 1. Two MUO syndromes are exempted from this pathway as they are best managed via different site-specific MDTs:

· Squamous cell carcinoma affecting the upper/mid cervical lymph nodes should be managed through the local head/neck MDT

· Adenocarcinoma of the axillary nodes should be managed through the local breast MDT
The overarching feature of many MUO presentations is the futility of further investigations or treatment in a patient who is approaching the end of their life. Given, these factors, early holistic needs assessment and palliative care referral are important considerations. The document will be periodically reviewed in the light of experience and published evidence.
	Malignancy of undefined primary origin (MUO):

Metastatic malignancy identified on the basis of a limited number of tests, without an obvious primary site, before comprehensive investigation.

Provisional carcinoma of unknown primary (provisional CUP):

Metastatic epithelial or neuroendocrine malignancy identified on the basis of histology/

cytology, with no primary site detected despite a selected initial screen of investigations, before specialist review and possible further specialised investigations. 

Confirmed carcinoma of unknown primary (confirmed CUP):

Metastatic epithelial or neuroendocrine malignancy identified on the basis of final histology, with no primary site detected despite a selected initial screen of investigations, specialist review, and further specialised investigations as appropriate.

To minimise the risk of delayed site-specific referral for patients who are suspected to have a specific primary, patients considered as having MUO are further defined as follows:

· Liver tumour(s) and other intra-abdominal masses identified as likely metastatic malignancy on initial imaging, without evidence of a probable primary site.

· Bone tumour(s) identified as likely metastatic malignancy on initial imaging and not immediately considered to be related to prostate cancer by digital rectal examination (DRE) or prostate-specific antigen (PSA).

· Brain tumour(s) identified as likely metastatic malignancy on initial imaging, without evidence of a probable primary site.

· Lung tumour(s) identified as likely metastatic malignancy on initial imaging, without evidence of a probable primary site.

· Pleural effusion(s) diagnosed as malignant on cytology, without evidence of a probable primary site.

· Malignant ascites diagnosed on cytology, without evidence of a probable primary site.

· Skin tumour(s) confirmed as malignant on histology when primary skin cancer excluded and no obvious primary from histology or imaging.
· Biopsy/FNA confirmed malignancy in inguinal lymph node(s) when no obvious primary from histology or imaging.

· Biopsy/FNA confirmed malignancy in cervical lymph node(s) when head and neck primary excluded and no obvious primary from histology or imaging – These guidelines do not apply to this presentation
· Biopsy/FNA confirmed malignancy in axillary lymph node(s) when no obvious primary from histology or imaging. – These guidelines do not apply to this presentation


Table 1 Definitions of ‘malignancy undefined origin’ and ‘carcinoma of unknown primary’
2. Patient Pathway

The majority of MUO presentations occur via an emergency admission to secondary care and the patients will be identified to the unit local CUP/AO teams. Outpatients may present through secondary care clinics, GP referrals or radiology flagging systems. Brighton and Sussex University Hospitals (BSUH) and East Sussex Healthcare Trust (ESHT) patients are discussed in the Network CUP MDT which acts as both local and specialist MDT. Western Sussex patients from Worthing are discussed in a local MDT and selected patients (with final diagnoses of  MUO & cCUP and those complex MUOs) are discussed at the Network CUP MDT acting as specialist MDT. Western Sussex patients from Chichester are managed by the Queen Alexandra NHS Trust CUP team. 
2.1. Outpatient CUP MDT Assessment

All local CUP MDTs should develop their own procedures to manage MUO presentations in an outpatient setting. Most referrals will come from other site-specific MDTs or secondary care clinicians. Primary care referrals may be accepted by local arrangement with the local CUP MDT, host Trust and CCG. 
2.2. Inpatient CUP MDT Assessment

Inpatient referrals should be seen within one working day and it is expected that review will be by the local inpatient Acute Oncology Service. An overview of patient flow is shown in Figure 1. Concomitant with a thorough medical assessment, the patients’ holistic needs should also be assessed. Symptom control and psychological support should be offered and appropriate referrals made. The patients’ and carers’ understanding of the situation should be assessed and information given in a clear and sympathetic manner. These processes are active and ongoing throughout the patient’s journey and the CUP nurse specialist role here is fundamental. A patient information leaflet should be provided. It is common for Specialist Palliative Care to be brought in during the diagnostic stage and for the majority of patients this will remain the most important intervention during their illness. Many patients can be managed as outpatients once the above needs have been met and therefore every attempt should be made to facilitate discharge.

Following specialist oncology review, a management plan will be implemented and it is expected that the patient will be discussed at the CUP MDT. Outcomes following review and/or further investigation will fall into four groups:
· MUO/pCUP/cCUP, fit for active therapy and requiring further investigation or treatment

· MUO/pCUP/cCUP, not fit for further therapy and requiring best supportive care

· Primary identified, needing review at site-specific MDT

· Non-malignant diagnosis, requiring onward referral
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3. Approach to Investigation

The assessment of any MUO patient begins with a thorough history and physical examination. Most patients will be referred having had some imaging which is highly suggestive or confirmatory of malignancy. Routine blood tests should include: FBC, U&E, LFTs, Calcium, LDH. The decision to embark on further tests from here will very much be influenced by the mode of presentation and the condition of the patient4. It should be borne in mind that most oncology decisions can be made utilising three fundamental pieces of information
· The condition, functional status and co-morbidities of the patient  (history and examination)

· The stage of the cancer (cross-sectional imaging)

· The type of cancer (histology)

The use of blood tumour markers is not recommended except in a limited number of circumstances (Table 2)5-8. However other tumour markers including CA19-9, CA153 & CEA should be considered if felt to be of useful in certain cases by the individual Oncologist. Gastrointestinal endoscopy should only be considered when a GI primary is hinted to on imaging or symptoms and where it is felt this will alter further management9-12. There is currently no routine role for positron emission tomography unless the patient has isolated cervical lymphadenopathy and is suitable for radical treatment13,14 and should be considered on an individual basis. Gene expression based profiling has no current routine use and is not currently funded by NHS, however the use of this technique will be discussed at the CUP MDM when appropriate and can be considered if patients wish to self-fund.
	-FP and -HCG
	If germ cell tumour suspected: men with midline lymph node metastases

	-FP
	If hepatocellular carcinoma suspected: evidence of chronic liver disease

	PSA
	Men >40 with bone metastases

	CA125
	Women with peritoneal or pelvic metastases, ascites, pleural effusions


Table 2 Indications for the ordering of blood tumour markers

4. Specific Presentations

Presentations that may benefit from radical (potentially curative) treatment:

· Squamous carcinoma involving upper or mid neck nodes; refer patients presenting with upper or mid-neck squamous cell carcinoma and an unidentified primary tumour to a Head & Neck MDT for evaluation and treatment.

· Adenocarcinoma involving axillary nodes: refer to breast cancer MDT for evaluation and treatment.

· Squamous carcinoma involving inguinal nodes: refer patients with squamous carcinoma confined to inguinal nodes to a specialist surgeon in an appropriate MDT to consider treatment with curative intent. 

Possible sites of origin of malignant groin nodes: malignant melanoma or scc skin of lower leg or lower trunk; carcinoma of external genitalia, anus, vaginal, cervix, ovary.

Offer patients with operable disease either superficial lymphadenectomy and consider post-lymphadenectomy radiotherapy for patients with risk factors for residual disease (eg multiple involved nodes or extra-capsular spread) or simple excision of clinically involved nodes followed by radiotherapy.

· A solitary, apparent metastasis. Do not investigate tumour inappropriately because this may make radical treatment ineffective. For example, biopsy of a primary bone tumour may mean that the patient needs more extensive surgery than usual. Percutaneous biopsy of a potentially resectable liver metastasis may compromise outcome. Consider that an apparent metastasis could be an unusual primary tumour.

Refer patients with a solitary tumour in the liver, brain, bone, skin or lungs to the appropriate MDT to consider radical local treatment. 

Patterns requiring urgent specific action:

· Spinal cord compression: requires urgent assessment and referral to metastatic spinal cord compression co-ordinator (on call Oncology Registrar at BSUH).
· Superior vena cava obstruction: requires urgent referral to respiratory for consideration of stenting.

· Men with midline disease: requires urgent referral to germ cell cancer specialist oncologist.

· Suspected lymphoma, myeloma, plasmacytoma: requires urgent referral to haematology.

4.1. Liver lesions

The finding of isolated liver metastases is a common MUO presentation and nearly half of all MUO patients will have liver involvement2. A retrospective review of carcinoma unknown primary presenting to the MD Anderson in Texas identified hepatic involvement as an independent adverse prognostic feature15. A full staging CT scan of thorax, abdomen and pelvis should be performed after history taking and physical examination. A serum -fetoprotein should be checked if there is a suspicion of hepatocellular carcinoma.
If the distribution of metastatic disease is confined to the liver and cross-sectional imaging suggests that it may be resectable (e.g. unilobar) then a referral to the hepatobiliary MDT is recommended prior to an image-guided biopsy. If it is likely to be resectable then colonoscopy, PET CT and MRI of liver should be performed to more accurately define the extent of disease prior to surgery.

Most presentations are unlikely to be resectable and if tissue is needed an image-guided percutaneous biopsy of a lesion should be arranged.
4.2. Brain lesions

These are the presenting feature of around 10% of MUO presentations2. They typically present as an emergency with stroke-like symptoms and are identified on CT/MRI brain. Immediate management with dexamethasone typically provides some relief. The key determinants of prognosis are performance status, neurological deficit following trial of dexamethasone and extent of extracranial disease. Solitary lesions should be discussed with the BSUH neurosurgical team and at the Neuroscience MDM. If the lesion is technically unresectable, a biopsy should be discussed (if it is solitary and in absence of disease suitable for biopsy extracranially). Stereotactic radiosurgery should also be considered (for patients who meet the NHSE commissioning criteria i.e expected prognosis of 6 months or more, KPS 70 or more, absent/controlled/controllable extracranial disease, total brain tumour volume <20cc). Patients of good PS with multiple brain metastases should be considered for whole brain radiotherapy.

4.3. Bone lesions

Bone lesions are seen in about a third of MUO presentations and are typically lytic in nature. They typically present as an emergency with significant skeletal events such as pathological fracture, spinal cord compression or uncontrolled pain. In many situations therefore it is imperative to arrange radiotherapy before any further investigations can be undertaken. Men over the age of 40 should have a digital rectal examination and a PSA checked. All patients with lytic bone lesions should have serum protein electrophoresis and serum light chains checked. If the patient presents with a pathological fracture and is scheduled for internal fixation then ensure that you request that the surgeon sends reamings to the laboratory for histological analysis.
Bone biopsies should be arranged via the local orthopaedic services/ interventional radiology. If there is a suspicion of primary bone sarcoma on imaging then the images should be reviewed by the sarcoma MDT prior to an attempt at biopsy.
4.4. Lung lesions

If there is any suspicion of a lung primary, such patients should be managed by lung MDT. Where the distribution and appearances suggest metastatic spread, tissue can be obtained either by percutaneous needle biopsy or bronchoscopically. Consider referral for video assisted thoracic surgery if no tissue is obtained via these routes, after discussion at lung MDM.
4.5. Peritoneal carcinomatosis

This typically presents with vague abdominal symptoms and ascites. In women it is reasonable to check a CA125 but it should be borne in mind that this will be invariably elevated even in non-malignant causes for ascites. Diagnosis can often be made on the presence of malignant cells in peritoneal fluid, particularly if a cell block is prepared, but sometimes a biopsy is required. If an image guided procedure cannot access tissue then the patient should be referred for a laparoscopy via the gynaecologists.
5.0
Imaging and Histological Assessment

5.1
Imaging Assessment

Offer to patients with MUO when clinically appropriate, guided by symptoms:

· CT chest, abdomen and pelvis

· Bone scan

· MRI

Do not offer mammography routinely to women with MUO unless clinical or pathological features are compatible with breast cancer.

Do not offer PET-CT routinely unless the patient has isolated cervical lymphadenopathy and/or is suitable for radical treatment.

5.2
Histological Assessment

It is incumbent on the local Acute Oncology teams to work closely with their local pathology laboratories to provide sufficient background information to facilitate appropriate immunohistochemical analysis. For some patients the confirmation of cancer may be sufficient on haematoxylin and eosin (H&E) staining whereas others will require a more comprehensive immunohistochemical panel to categorise the tumour:

a. undifferentiated malignancies. The panel of investigations will be influenced by the age and sex of the patient, the site of biopsy and morphological assessment of the H&E stained sections. In general, consider:

                                i.      initial panel to cover possibilities of lymphoma, carcinoma, melanoma (LCA, AE1/AE3, S-100) and germ cell tumour (OCT3/4 and PLAP)

                              ii.      second line panel depending on results of (i). If probable lymphoma the case will be referred to one of the local specialist haematopathologists for work up, if carcinoma the site of biopsy and the morphology of the tumour must be considered, and a panel of immunohistochemical stains constructed (locally available markers include: CK7, CK20, CDX2, CA125, PSA, PSAP, TTF-1, ER, napsin-A, Pax-8, Gata-3, EMA, CEA, p53, p40, p63, p16, synaptophysin, chromogranin, CD56, alpha-feta protein, CD30, inhibin, WT-1, GCDFP-15, ER, PR, DOG-1,  CK5/6, RCC, CD10, CD117, Cam 5.2, vimentin, racemase, hepatocellular marker and vimentin, Her-2 – breast and gastric type), if melanoma (pan-melanin, sox10, melan-A and HMB45) if sarcoma (the antibodies selected decided upon in concert with a local specialist soft tissue pathologist, or the case sent to an expert centre such as the Royal Marsden Hospital).

b.      metastatic adenocarcinoma. If proven, or likely lung adenocarcinoma, analysis for EGFR and ALK and PDL1 status must be arranged and if possibly from a colorectal origin micro satellite instability immunohistochemistry undertaken.  

c.       metastatic squamous cell carcinoma. Markers of squamous differentiation are not entirely specific but consider p63, 34BE12. Site-specific markers for origin of squamous cell carcinoma are of very limited value, however p16 immunohistochemistry should routinely be performed, and analysis for EBER be considered.

d.      Identification of predictive markers of therapeutic response. After MDT discussion, consideration should be given to requesting additional biomarkers if any of the following are suspected but only if it will have a bearing on therapy:

                                                              i.      Breast: ER/Her2/BRAC 1 and 2

                                                            ii.      Lung: EGFR mutation, ALK translocation and PD-L1 expression testing.

                                                          iii.      Colorectal: K-RAS mutational status, MSI

                                                           iv.      Gastric and Breast: Her2

                                                             v.      Gastrointestinal stromal tumours: Kit and PDGFRA mutational sequencing

                                        vi.  High grade serous ovarian: BRCA 1 and 2

                                        vii. Breast : Endopredict analysis
5. Options for Systemic Treatment of cCUP 
The evidence base for optimal systemic treatment of those patients with confirmed CUP is poor16-18. The initial decision to treat will be based on the patient’s performance status and co-morbidity but there is no evidence to dictate the use of one regimen over another in cCUP. The regimen used in practice therefore typically is a ‘best guess’ approach based on where the suspected origin of the cancer, often this involves a first-line platinum-doublet chemotherapy regimen. There is clear need to develop an evidence base here and where possible patients should be managed in clinical trials. As a guide some common presentations are highlighted here with suitable regimens.
	Liver or lung metastases – adenocarcinoma or poorly differentiated carcinoma
	Gemcitabine and platinum

Gemcitabine alone

ECX/ECF
EOX

	Squamous cell carcinoma
	Cisplatin and 5-FU/capecitabine

	Poorly differentiated carcinoma with predominant midline distribution
	ECX/ECF
BEP (if male)- under care of germ cell tumour team

	Women with predominant peritoneal adenocarcinoma
	Carboplatin and paclitaxel

Carboplatin monotherapy
(under care of Gynae-oncology team)

	Poorly differentiated neuroendocrine carcinoma
	Platinum and etoposide


7.
Ongoing Care

The CUP team will be involved in the patient’s care until the patients is:
· Taken over by a site specific consultant

· Diagnosed with a non-malignant condition

· Declines further input/Taken over by the Palliative care team

8.
Data collection and Clinical Audit

All MUO/CUP presentations to the local CUP teams will be registered on Somerset. The local teams have responsibility for management and analysis of the core dataset.
Scope and timelines of future audit projects will be set by the Acute Oncology and CUP Network Group.

9.
Organisation of Services

9.1
The CUP Team
Every acute Trust should have a CUP Team, ensuring that patients and health care professionals have access to it when MUO is diagnosed. This team should comprise the following health care professionals as a minimum:

· An oncologist

· A palliative care physician

· A CUP specialist nurse/key worker (this may be performed by person who also has another role eg acute oncology or site-specific role).

9.2
The CUP MDT

The CUP MDT should comprise those listed above in the CUP Team plus:
· A radiologist

· A histopathologist

· A patient pathway co-ordinator

10.
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Appendix One

Electronic ‘Cancer of Unknown Primary’ MDM  referral proforma 
Criteria for referral:
· New suspected diagnosis of metastatic cancer of unidentified primary site seen on imaging including: 

a) Plain XR or MRI reported demonstrating likely bone metastases 

b) USS or CT demonstrating evidence of metastatic disease with no readily identifiable primary site.
Please note:

· Patients with symptoms suggestive of malignancy (without a radiological diagnosis of cancer) e.g. weight loss, anaemia etc. should be referred for investigation under the appropriate medical/surgical teams in the usual way.

· Patients with an obvious primary on imaging/examination should be referred to the appropriate site-specific MDM
· Does the patient have IMAGING suggestive of a diagnosis of Metastatic cancer –yes/no

What does it show? :

-Plain Xray: Comments box

-Ultrasound: Comments box

-CT: Comments box

-MRI: Comments box 

-Other: Comments box

Current symptoms: free text

Past history (including any previous cancer history): free text

Current medications: free text

Any relevant blood results: free text

Question you want the MDT to answer?

WHO PS –drop down box -1 to 4

· Is the patient aware of your suspicion of a cancer diagnosis?  Y/N

· Is the patient known to the palliative care team –Y/N

· If yes –drop down box –Martletts, St P&J, St Catherines, St Barnabas, other
Active Therapy
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