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Objectives: 

To strengthen the PNS Euronetwork by: 

- Consolidating use of the European database by the participants, in order that sufficient, comparable data can be collected to:
1.  Control the quality of the data inserted in the database and data entry procedure.

2.  Make useful correlations between paraneoplastic neurological syndromes and tumour types and specific antineuronal antibodies

3.  Identify previously unrecognized paraneoplastic neurological syndromes

4.  Identify relevant clinical issues that could be answered in prospective studies. 

- Consolidating use of the  sample banks  (serum, cerebrospinal fluid, lymphocytes) of patients with PNS in order to


1.  Test the relevance of new antibodies initially detected in one or a few patients with paraneoplastic neurological syndromes

2.  Identify and characterize new antineuronal autoantibodies that may be relevant in the pathogenesis or diagnosis of paraneoplastic neurological syndromes.

3.  Collect high quality samples in the sample bank for future studies. 

- Consolidating and updating the research inventory and exploiting the database for scientific research. 

Description of the work and findings
Paraneoplastic neurological syndromes (PNS) are remote effects of cancer on the nervous system. They usually occur as the first sign of the tumour, or lead to its detection. Rarely they present in the course of an oncological disease. Survival is usually influenced by the oncological disease, but PNS can cause severe disability and can be fatal.  
The lack of extensive clinical and epidemiological studies on these rare disorders, prompted the PNS-Euronetwork, with its 23 members from 10 European countries, supported by the European Commission, to collect data on PNS patients. The PNS-Euronetwork consortium’s previous definition of rigorous diagnostic criteria for these syndromes permitted the creation of the database to collect uniform, standardized clinical data. Between 2000 and 2008 information was collected on 979 patients, representing the world’s largest existing database on PNS.
Essentially, the database includes the “classical” paraneoplastic syndromes plus several other, less-well characterized syndromes in association with cancer. Almost all entered patients had definite PNS (968 patients) and only 11 cases were classified as possible PNS. In 65% of these cases the neurological syndrome preceded tumour detection.
Cerebellar degeneration and sensory neuronopathy were the most frequent syndromes followed by limbic encephalitis, PEM and brainstem encephalitis; these classical PNS confirm the clinical profile already reported in the literature. A remarkable finding in this group of syndromes was the Rankin scale analysis that showed that patients with cerebellar degeneration and Yo antibodies had a higher level of disability than did cases with other onconeural antibodies.
The antibody profile confirmed that anti Hu was the most frequent antibody (38%), followed by Yo (13.4%). All  other antibodies were below 10% each. The antibody types were within the spectrum for onconeuronal antibodies and, in association with a PNS, have significant diagnostic value for an underlying cancer. The atypical antibodies were 3.1%, but no consistent pattern was found.

One tumour was detected in  802 patients, two were found in 53 (5.4%) and no tumour was identified in 124 out of 979 (12.7%). A malignancy may still develop in patients who are negative for tumour. SCLC, ovary, breast and NSCLC were found to be the cancers most frequently associated with PNS, accounting for 61% of tumours.  The tumour diagnosis was histologically definite in 86% of cases. There were less haematological than solid tumours: PNS associated with lymphomas occurred in only 58 patients  (non-Hodgkin’s lymphoma 31 and Hodgkin’s lymphoma 27). 

Steroids were by far the most frequently used immunomodulatory drugs (33.4%), followed by high dose immunoglobulins (22.9%), plasma exchange and immunosuppression (7.2 and 6.4%, respectively). Tumour treatment was instead the most frequent option and chemotherapy was used in 51.2% of cases, followed by surgery (30%) and radiotherapy  (23.7%)
 The outcome status is available in 62.5 % of patients, of whom 41.2% (403 cases)  have died: 109 (27%) due to PNS, 150 (37.2%) to tumour progression and 59 (14.6%) to other causes, which are most likely tumour-related. A remarkable finding was the poor prognosis of patients with dysautonomia: a tumour was found in 37 out of 51 cases (prevalently SCLC) and in 28 of these the diagnosis followed the neurological syndrome with a median time of 4.6 months. Only 4/37 cases improved after tumour treatment. 32 patients died: 6 due to a tumour and 18 due to PNS; of the 14 patients with isolated dysautonomia 10 died: 5 from PNS  and 1 from pneumonia; the cause of death was not known in 4.
This is the largest systematic series of patients with PNS worldwide. While the database was not designed for the conduction of epidemiological studies, we believe our data are representative of the relative prevalence of each syndrome. The relative distribution of disorders confirms cerebellar degeneration and sensory neuronopathy as the most frequently appearing PNS.  An additional large number of sensory neuronopathies also had significant motor involvement, and this entity was referred to as sensorimotor neuronopathy. On adding the less well characterized  neuropathies,  the peripheral nerves become the predominant target of paraneoplastic attack.

Besides confirming the clinical profile of many classical PNS in a much more extensive case series, analysis of database entries has produced a number of interesting findings on the different clinical evolution of paraneoplastic cerebellar syndromes according to the onconeural antibody present, on the heterogeneity and prognosis of dysautonomic disorders, and on the clinical variability of paraneoplastic limbic encephalitis.
Intentions for use and impact 

The main beneficiaries of the project results are physicians, particularly clinical neurologists, who will now have available adequate case sets and reliable data. 
In particular:

1) Better definition of the characteristics of Paraneoplastic Cerebellar Degeneration 

2) Better characterization of Sensory Neuropathies

3) Closer investigation of Limbic Encephalitis

4) Collection of an unprecedented number of cases of Dysautonomic disorder 

5) Study of the relationships between neuropathies and malignancy

6) Immunological characterization of antibodies against neuronal antigens

7) Continuously updated website in order to facilitate contact between the general public and the reference centres in the various European countries. 

Future Actions:

The network partners will continue to enter data in the database and to improve its quality. The network will revise the guidelines when this becomes appropriate.

Findings will be disseminated through papers in peer-reviewed journals and communications at congresses. A number of papers and book chapters are in press or are ready for submission.

The partners will continue to meet, by organizing gatherings in the course of international congresses and meetings. It is usually possible to hire a room at international meetings. 

Contributions have been submitted for presentation at the World Congress in Bangkok in October 2009 and next American Academy of Neurology meeting in Toronto in Spring 2010. Contributions will be submitted to other scientific meetings at national, European and wider international level. 
