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Targeted Drugs - scattered goals 

That‘s the dream: We know everything about a cancer cell, we see that cancer cells differ in genes or cell-surface structures („biomarker“) from healthy cells and we find substances that directly target the cancer cells guided by their different structures. That is what targeted therapy is about. And that is also what should be the benefit of targeted therapy over standard un-targeted chemotherapy with their high rate of potentially severe side effects. Targeted therapy can be and is already used in the treatment of other diseases than cancer. There are some examples in the field of autoimmune diseases like rheumatism with anticancer treatments.

The question now is: Will this dream come true and will we be able to afford the therapy?
First of all we have to realize that targets are not always easy to find. In most cases it is not always one biomarker (“target”) that is responsible for forming cancer. E.g. in chronic myelogenous leukaemia 90% of patients will have one singular chromosomal variation whereas in pancreatic cancer any of up to 2500 genes could be changed. 

In the field of cancer we have to ask ourselves the following three core questions:

1. Which biomarkers or targets do we already know and what is their impact in cancer?
2. In terms of patient outcome are the new-targeted therapies of benefit compared to the “old
    cancer therapies”?
3. What is the financial impact of those novel targeted therapies on the health systems in the
    different countries or will solidarity systems be able to pay for those therapies? 

The synergy satellite on targeted therapy will give an answer to these questions.

New Molecular Strategies in Oncology  

Cancer drug development is leading the way in exploiting molecular biological and genetic information while contributing to the development of “personalised” medicine. In other words, the new paradigm is to develop agents that target the precise molecular pathology of cancer’s subtypes. After all their efforts, drug developers now at last appear to be benefiting from decades of academic cancer research and from investment in genomics and genetics.

Within this context, it is important to note that development of new original drugs, which would comprise of a new structure and exhibit a new mechanism of action, take a long time to develop and require significantly more investment in research and development (R&D). The necessity of conducting pre-clinical and clinical trials renders it a risky and expensive commitment for pharmaceutical companies with no guarantees of return at the end on their investment. Consequently the search for new delivery vectors that would increase efficacy over anticancer drugs currently available on the market with improved pharmacological profile has became a very popular trend in pharmaceutical sciences.

Development of dendrimers as carriers of oncological drugs is particularly advanced, within certain groups of macromolecular compounds, improving drug delivery and drug targeting, namely polymers, liposomes or nanoparticles. The new Oncotype DCIS score (a tool for predicting breast cancer recurrence risk in patients with ductal carcinoma in situ-DCIS on whom surgical excision is performed but have not been exposed to radiation), as the Oncotype DX Breast Cancer Assay for DCIS can identify patients who will not need radiation as a result of this surgery. 

Despite this development, reliable, reproducible and accurate methods for selecting surgical treatment only, without recurring adjuvant therapies, have not yet been established. The new tool will certainly help to fill in this need.

It should be recalled that carcinogenesis is a result of both functional and structural disorders in the tissue. Beginning as a mutation in a gene encoding protein that is essential for cellular function, the subsequent cascade of events leads to accumulation of mutations and loss of cellular function. The cell loses its tissue-specific morphology, disconnects from other cells and the extracellular matrix and migrates: the invasion begins. 

At this point, it is clear that adhesive molecules are a key player in this cascade. These are the proteins of the cell membrane surface that are responsible for attachment of the cells to each functional tissue structure. Lack of this homeostasis destroys the tissue architecture, impairs its function and results in invasion. Abnormal expression of adhesive molecules was reported in all examined cancers, including endometrial cancer, which is the most common gynaecological cancer in developed countries. 

Although in many cases it is diagnosed and treated in early stages and, hence, has a good prognosis, some patients still don’t respond well. It is widely accepted that a thorough knowledge of the pathogenesis of the disease will help in identifying patients with a poor prognosis, increased risk of recurrence and perhaps also in identifying additional therapeutic options.     

The discovery and development of small molecular cancer drugs has unquestionably revolutionised the treatment of cancer over the last decade. Most notably, progress has been made as we have moved from a one–size-fits-all approach that emphasised cytotoxic chemotherapy to a personalised medicine strategy that focuses on the discovery and development of molecularly targeted drugs, which exploit the particular genetic addictions, dependencies and vulnerabilities of cancer cells. 

These exploitable characteristics are being increasingly revealed in the process of the ever expanding understanding of the abnormal biology and genetics of cancer cells, accelerated by cancer genome sequencing and other high-throughput genome-wide campaigns, including functional screens using RNA interference. 

It is, therefore, crucial to include in the discussion not only the scientific and technical challenges but also the methods of assessment, mitigation of risks in addition to the organizational, cultural and funding issues associated with cancer drug discovery and development. 

There remains no doubt that pharmacists must familiarise themselves with this new technology - in their capacity as both practitioners and researchers - in order to work with other health professionals in finding the most effective treatment for their patients. 

Gene therapy – first experiences 

Gene therapy represents a relatively new area in medicine and great potential to dramatically change the therapeutic armamentarium is attributed to it. Generally speaking about gene therapy, with the help of viral vectors an intact gene and its unique hereditary information is inserted into the target cell to repair a genetic defect that is originally responsible for the disease. The potential benefits of gene therapy are being investigated in numerous clinical trials in many different diseases, e.g. primary immune deficiencies, metastatic melanoma, special types of leukaemia, retinal diseases, haemophilia, metabolic disorders, and many others. Alongside with continuous reports of the success of gene therapy, however, there are also safety signals damping down scientific euphoria. Especially viral vector safety is under scrutiny, as some vectors are under the cloud of inducing leukaemia. 

2012 has seen the market entry of the first commercially available and authorised gene therapy product in the EU indicated for the treatment of a rare metabolic disorder. This milestone heralds, following small molecules and biologicals, a new age of advanced-therapy medicinal products. With regard to therapy costs gene therapies will probably also raise the bar!

Hospital pharmacists are key stakeholders in the assessment of new treatment strategies. As a consequence of the greater publicity hospital pharmacists need to be familiar with these newly arriving therapy concepts, their strengths and weaknesses, at this early stage. The issues of vigilance and safety, key areas for every hospital pharmacist, warrant high attention too. 

Non-biological complex drugs – the essential need-to-know guide for hospital pharmacists  

Within their daily practice hospital pharmacists need to have in-depth expertise of drugs and their pharmacology. In addition knowledge of regulatory guidance and the relevant prerequisites required for authorisation of different categories of medicinal products is also needed. This is especially true when dealing with the issue of bioequivalence, assessment of therapeutic equivalence and interchangeability of originators and generic medicinal products. 

Non-Biological Complex Drugs (NBCDs) comprise drugs for which the active substance - similar to biologicals - consists of different structures that can’t be fully quantitated, characterized and described by (physico)-chemical analytical means.

Examples are liposomal drugs, low molecular weight heparins, glatiramoids and complex iron-carbohydrate drugs. It is apparent that NBCDs represents a heterogeneous group of different entities. Established regulatory procedures for the authorisation of small molecule generics, based on showing pharmaceutical equivalence and bioequivalence, may not be sufficient for the approval of generic NBCDs. 
NCBDs are therefore subject of much controversy. What are the differences between NBCDs with regard to ‘small molecules’? Is there a need for a specific approval pathway for generic NBCDs or is the standard generic approach sufficient? Does the concept of bioequivalence testing that is now place also apply to NBCDs? 
As key stakeholders in assessing and selecting drugs for in-hospital use, hospital pharmacists need to be aware of the distinct characteristics of NBCDs and have to consider the necessity of possible changes in respective regulatory guidance.   

The hospital pharmacist as a manager torn between interests: CEO or dummy?
Management is based on constants and variables kept updated and relying on the rapidly changing environment of decisions and regulations. On the other hand, financial resources and equipment remain stagnating for years. The managing hospital pharmacist has to cope with this situation, by bravery and sometimes against bureaucracy, as well as utilising excellent communication skills. To be successful he should be value-driven, stick to his instinct, and he must be led by the bias of action, the needs of the patient, and the obligation to ethics. He is not free in applying lean, six sigma or 7-S-models in order to account for the variability of the market and the whims of investors. He has to find his individual style accounting for the environment as well as the enterprise structure and variables, for the distribution of might and power, for his personal objectives and ambitions, for his superior and his inferiors, for the team mix, as well as for the tasks and the situations arising at a given moment.
Translations of success from an enterprise-based economic environment into the public health economy can fall subject to failure due to the specific contexts of public health. In addition the regulatory environment of public health brings about management policies which are much more tight than those in the free market. Hospital business and corporate culture differ widely from those in private enterprises, either positively or negatively. This has an impact as far as critical success factors. Strategic planning, alliances, change management such as business reengineering or organisational development, and total quality management depend fully on politically pre-set frames. Price regulation dominates free trade of medicines. Stocks of drugs are kept small by the manufacturers as if the goods' half-lives were as short as those of electronic devices and of fresh food. Thus, the hospital pharmacist has to deal with drug shortages, which actually dominate the scene. He would like to rather have a choice than to be glad receiving medicines at all. Due to the supply obligation to provide drugs to his hospital and patients, he would rather keep under tight wraps what he gets than share with others. In times of permanent economic crisis, there will be less and less space for solidarity, creativity, and innovation. Forced saving prohibits investments. Pressure is passed from top to bottom provoking increasing numbers of burnouts.  
The hospital pharmacist manager seems to be fully free only in the internal planning and management concepts such as human resources management. However, hospital pharmacists’ management tools can only be successful if they conform to the business and corporate culture. Even in his own domain of in-depth expertise and excellence on medicines protecting him from unqualified meddling, he is only one among a group of key stakeholders reunited in the drug commission. The same is true for quality assurance, which depends on surrounding factors, audits and inspections.
One warrior alone against all odds will lose much energy and carry a high risk. Responsibility is an item to be shared among hospital pharmacists and - at least sometimes - among partners, on global and on local scales.

Patient adherence – a continuing challenge for the hospital pharmacists 

Low compliance to prescribed medication is a major public health problem that has a negative impact in clinical outcomes and imposes a considerable financial burden upon modern health care systems. It has been estimated that almost 50% of patients who have a chronic illness have low adherence to drug treatment and this is an ever-present problem that occurs in all type of chronic diseases. Low adherence contributes to diminished drug efficacy and to increased hospital admissions. Moreover, prescription of a second line regimen is needed when a first line regimen fails and, in many cases, this second regimen includes drugs of higher cost.

Hospital pharmacists have always been sensitive to this problem. Multiple articles have been published that demonstrate how pharmacists can detect patients with low adherence, analyse factors contributing to it and promote actions, directed to patients and to physicians, to improve patient compliance. There is good level of evidence that the incorporation of a hospital pharmacist in a clinical team improves patient outcomes and one of the key actions that contribute to this result is the increase in patient adherence.

Compliance to treatment is a key link between process and outcome in medical care. Moreover, low compliance is a growing concern, seriously undermining the benefits of current medical care. Hospital pharmacists can promote actions to improve patient adherence and minimise this public health problem.

Automation in hospital pharmacy – the future is now 

Every day hospital pharmacists have to face significant challenges across central pharmacy and in clinical-care areas. We are seeing more and more hospital consolidation, but also higher demands on process and system integration, and medication-management projects are competing with the ever-increasing costs of clinical care. Automation is a tool that is likely to modify the system for dispensing medicines in hospitals and transform the contents of the pharmaceutical practice. Automation, however, requires a change in awareness and working for all clinical units, but especially re-engineering the Pharmacy Department.
The issues related to medication delivery require system-wide solutions that address every stage of the medication-delivery process. There are many problems related to drug distribution, late arrival of medical prescriptions, delay in delivery a new prescription, frequent changes in prescriptions that duplicate work flow, changes in the location of patients, missed doses, increased drug stores. Ultimately, we are being asked to do more with less (whether that means less time, less staff, less investment or less cost). Hospital pharmacists need to gain more control over their systems, processes, and costs; reduce risk; manage ongoing change; and ultimately refocus their time on clinical care.
Adapting to the changes in healthcare will require more than innovative technology. These new solutions will help to eliminate manual processes, minimise human intervention, and ultimately help reduce inefficiencies and eliminate errors.
Out of adversity, comes opportunity and the future of pharmacy automation starts now.
Monoclonal antibody biosimilars… friend or foe? 

Since the end of last century, technology has evolved in such a way that monoclonal antibodies can be designed for specific therapeutic purposes. These highly complex proteins have been at the forefront of therapeutic advances in areas such as cancer, autoimmune diseases, etc.  However, unlike small chemical molecules, the concept of generics based in pharmaceutical equivalence and demonstration of bioequivalence supported by pharmacokinetics, hardly applies.

For some years the European Medicines Agency has been issuing regulatory guidance for what is now the well-known category of “biosimilars”. These already have a widespread use throughout Europe in drugs such as haematopoietic growth factors, growth hormone, etc.
Now comes the time of therapeutic monoclonal antibodies, that represented major therapeutic advances in areas such as breast cancer (like trastuzumab - approved in 2000) or autoimmune disease (like infliximab, approved in 1999), to have their biosimilars coming to the market.  The economic relevance is huge, with some of these drugs being the top spenders in most European countries, so the biosimilars are eagerly awaited as a cheaper alternative for tight budgets.

On the other hand, these are new concepts, and differences between biosimilars and innovators may exist whose relevance must be fully understood, in order to make the right choices.  As key stakeholders in assessing and selecting drugs for in-hospital use, hospital pharmacists need to be aware of the opportunities and challenges these drugs may bring, and be able to understand both scientific and regulatory concepts behind the approval of monoclonal antibodies biosimilars, to be able to advise on the best choices for the sake of patients.

Incoming options for melanoma treatment 

Melanoma is the least common of the skin cancers. However, it is the more dangerous if not found early, and it causes the majority (75%) of deaths related to skin cancer. About 160,000 new cases of melanoma are diagnosed yearly. 
Current treatment includes surgical removal of the tumour. When the cancer is still small and has not gone deep into the skin layers, the chance of surgical cure is high. However, for metastatic disease, prognosis is bad, and for some years no effective therapeutic options were available.
Recently, regulators have approved new drugs, and others are undergoing assessment. Drugs like ipilimumab, vemurafenib, etc. are coming to the market with high cost but with a promise of some degree of success in a therapeutic area that seemed devoid of options.
It is time for hospital pharmacists to understand the real value of these new drugs, and their place in the therapeutic arsenal against metastatic melanoma. In the current setting of tight health budgets, choices must be careful and effective, and the hospital pharmacist must be able to understand the issues and to influence them.
In this seminar, speakers should give an overview of the pathology, review current treatment options, and focus on incoming new drugs, their mechanism of action, and their effectiveness in changing the course of this deadly disease.
Diseases – new treatments – incoming options for hepatitis 

Hepatitis C is a disease with a global impact. The World Health Organization estimates 130-170 million people are infected with Hepatitis C virus (HCV). The risk of developing a chronic infection is high. The majority of chronically infected patients are asymptomatic, up to the point when cirrhosis is present.

New strategies for hepatitis have been recently marketed, which act on the virus replication.  These molecular entities are indicated in association with the double therapy (interferon and ribavirin) in chronic hepatitis C genotype 1, both pre-treated and naive. Several more are in the pipeline. Important side effects characterise these drugs.

Healthcare administrators and clinicians have to take into consideration not only the benefit/risk profile, due to the severe side effects of these drugs, but also the benefit/cost profile, due to the high cost of the new treatments that requires a precise evaluation of the economic sustainability.  Organisational strategies (e.g. prescription by a restricted number of specialised centres, common rules and guidelines for treatment, prioritisation of patients, strict monitoring of patient adherence and side effects) may help in maximising benefits of treatments. Prospective registries could be a way of monitoring patient outcomes.

Hospital pharmacists play a key role in this matter, from the evaluation of the new drugs in the formularies, to monitoring patient safety and patient adherence. The seminar will explore the characteristics of the disease; new treatment approaches pros and cons, and policy issues.

Prevention for HIV, entering in a new era 

In 2009, 33.3 million people worldwide were living with HIV/AIDS, 2.6 million people were newly infected with HIV and there were 1.8 million deaths due to HIV/AIDS. More than 95 percent of these infections and deaths occurred in developing countries that are already overburdened by societal challenges, such as nutrition, poverty, and health care. The number of people living with HIV/Aids in the EU and neighbouring countries has increased from 1.5 million in 2001 to 2.2 million in 2007. One in three people in Europe that are infected with HIV remain unaware of their infection. Of those that are diagnosed, 50 per cent are diagnosed very late in the course of their disease and long after they should have started treatment. Unfortunately this situation has remained like this for several years without any evidence of improvement. Undiagnosed HIV results in poorer prognosis for the individual and increased transmission risk for the population. 
Now, there are more than 30 antiretroviral drugs (ARVs) approved to treat HIV infection. These treatments do not cure people of HIV or AIDS. Rather, they suppress the virus, even to undetectable levels, but they do not completely eliminate HIV from the body. By suppressing the amount of virus in the body, people infected with HIV can now lead longer and healthier lives. However, they can still transmit the virus and must continuously take antiretroviral drugs in order to maintain their health quality.
As key stakeholders in assessing and selecting drugs for in-hospital use, hospital pharmacists need to acquire an in-depth knowledge about:
· solutions to earlier diagnosis and care,
· proactive attitude toward early testing, especially among risk population groups,
· the Serostatus Approach to Fighting the HIV Epidemic: Prevention Strategies for Infected Individuals

Ready-to-use drugs – a useful option for patient safety 

About one third of all reported adverse events relates to the medication process. Many efforts have been made in order to optimise and support the prescribing and the administering processes. Concerning the dispensing process different solutions such as automated dose dispensing and a variety of electronic cabinets have been developed. However, the dispensing procedures involving for instance solution, dilution and preparation of injections and infusions or handling of mixtures are still a challenging field with many possibilities of generating medication errors. The delivery of ready-to-use drugs eliminates these pitfalls and for many hospital pharmacies the delivery of ready-to-use solutions is a major concern.

Ready-to-use drugs can be useful for both inpatients and outpatients and maybe in some therapeutic areas they can even support the movement from treating patients at hospital towards a more widespread use of safe and easy to handle treatment at home.
Different strategies for obtaining ready-to-use drugs can be applied according to local strategies and national legislation for drug production. Hospital pharmacies can produce or compound ready-to-use drugs themselves, compounding companies can produce and deliver ready to use drugs to the hospital pharmacies on demand or the pharmaceutical industry can deliver ready-to-use solutions.

As key stakeholders in the selection of drugs and participants in the development towards a more safe and beneficial use of drugs, hospital pharmacists need to understand in which fields ready-to-use drugs will contribute to better patient safety for both inpatients and outpatients, and what could be the role of both hospital pharmacies and industry in the development and delivery of ready-to-use drugs.

The difficulty in bringing new antimicrobials to the market 

In July 2004 an IDSA paper titled "Bad Bugs, No Drugs!". Several discussions started after that. In the US the legislation started to promote a program with the name 10 new drugs by 2020. In other countries discussions also began to fight antibiotic resistance. And everybody was hopeful that pharmaceutical industry would solve the problem with new drugs and new targets to fight bacteria, fungus and virus.

But until now we are not yet enthusiastic about the results of campaigns and programs started in the last years. There are several new antibiotics in the market but we still don’t see antibiotics with new targets. In the field of fungi where resistance does not play such an important role as in the field of virus and bacteria research is more dealing with the therapy itself (e.g. combination therapy, prophylaxis) as with new targets of action. 

Bacteria are still a major problem. Resistance rates still increase in most areas of the world despite programs to overcome this problem (e.g. search and destroy in the field of MRSA). New antibiotics, which came into the market, are often categorised as antibiotics of last resort by the formularies of hospitals. The hospitals do this for good reason. On the other hand this is not an approach to convince pharmaceutical industry to invest in antimicrobial research. So we can see that the pipeline of new antimicrobials is drying up. Since 1998 we saw only two drugs with new targets of action in the field of antibiotics. The other 8 (!) new drugs weren’t novel. 

Even the pressure to act as an ethical industry as pharmaceutical industry likes to name itself is not motivating enough to invest in this field other than in the field of drugs for chronic (long-term) conditions or lifestyle issues. 

But is the financial circumstances really the only problem in the development of new antimicrobials? This is hard to believe as this problem could be overcome by legislation like extended market exclusivity, tax incentives or others. 

In this seminar we would like to discuss the problems in bringing new antimicrobials to the market. We would like to do so from the perspective of pharmaceutical industry, hospitals (e.g. physicians and pharmacists) and the responsible authorities.

Bioequivalence: focus on interchangeability of generic drugs 

As soon as the patent of the original drugs run out, generic drugs will enter the market and so come into clinical practice. But information on the interchangeability of these drugs is often lacking. Under these conditions a drift or shift problem might occur when generics are interchanged. Although generic drugs can replace the concurrent brand of the originator, there is a small chance that generics themselves cannot be interchanged. This may lead to therapeutic failure or to unwanted toxicity. Some (groups of) drugs are particularly vulnerable for this phenomenon, as they are drugs with a small therapeutic window. This concerns anti-epileptic drugs or immunosuppressant drugs primarily. . Some countries have overcome this by introducing rules that one can start with a generic drug, but not switch from the originator to any generic drug.  The problem is that bioequivalence studies reflect the information that is known on a population level: the average values of the AUC and Cmax are within the borders set by the Regulatory agencies, but these values do not reflect the individual values of the population members.  However the doctors do not treat populations but they treat individual patients, so they want to know whether their particular patient is at risk in case of change of brand. 
In this Synergy Seminar various aspects of this problem will be highlighted. Are the constraints for bio-equivalence to broad? Can we predict if an individual patient is at risk in case of interchangeability of any two brands, originator or generic? Are there general rules to be made to quantify the risk of under treatment or toxicity for any drug?

Barcoding the single dose of drugs to improve the patient safety 

In hospitals personalised treatments are prepared in the pharmacy or in the ward and are administered by nurses to the patients. A complete and unambiguous identification of the drug up until the moment of the administration is a key element of a safe dispensing procedure. Unfortunately, when drugs are dispensed in multiple dose blisters, they have to be cut during drug dispensing, and, as a consequence, some information may be absent from the resulting dose and an accurate control at the bedside is no longer feasible.

Many hospitals already have implemented, or are in the process of implementing, computerised prescription systems, which allow for a final control just before the administration of drugs to patients, via a bar-code system contained in the singled dose pack. This final check is performed electronically by comparing the prescription with the actual prepared drugs. This significantly increases the patient’s safety (reducing medication administration errors by over 40% according to some studies), as the human controls are not without failure (performance 85%). These systems also improve the traceability up to the patient level, which is more and more requested by national regulations.

Several barriers exist to the deployment of bedside scanning, including the need for barcodes applying an international standard (i.e. GS1 Level Below the Each) to be available on each single dose. The EAHP published a request for the production of single dose-packed drugs (http://www.eahp.eu/practice-and-policy/bar-coding-medicines-to-the-single-unit) and is collaborating with the pharmaceutical industry to progressively improve the identification of drugs in Europe. 

Diseases – new treatments for prostate cancer 

There were an estimated 3.45 million new cases of cancer and 1.75 million deaths from cancer in Europe in 2012. Among the most common cancer types is prostate cancer (417,000 cases in 2012). 

Although most men diagnosed with prostate cancer do not die of it, the disease will eventually progress and lead to a very symptomatic phase and to death.

Main treatment options may be summarised as surgery, radiation therapy, hormone therapy, and chemotherapy. The disease may be cured in the early stages, but otherwise will tend to escape the various lines of treatment and lead to a very symptomatic phase and eventually to death. 

Recently, regulators have approved new drugs, and others are undergoing assessment. Drugs like abiretrone, enzalutamide, cabazitaxel and sipuleucel T are already in the market with high cost but with a promise of some degree of success in late stage progressive disease. 

It is time for hospital pharmacists to understand what are the mechanism(s) of action of these new drugs, what is their real therapeutic value, and their place in the therapeutic arsenal against metastatic prostate cancer

In the current setting of tight health budgets, choices must be careful and effective, and the hospital pharmacist must be able to understand the issues and to influence them.
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In this seminar, speakers should give an overview of the pathology, review current treatment options, and focus recent or incoming new drugs, their mechanism of action, and their effectiveness in changing the course of this deadly disease.


The management of patients with multiple sclerosis: clinical pathways and patient monitoring 

Multiple sclerosis (MS) is not a rare disease, affecting more than 2.3 million people worldwide. It usually affects young patients, leading to high disability over time and imposing a substantial economic burden on the society. Since 15 years several drugs are available, but recently new treatments are becoming available to contrast symptoms and disability, although no cure is still offered on the market. 
New treatments are not only very expensive, but they are also difficult to manage, due to their benefit risk profile and potential complications. Centers need to offer a multidisciplinary team which, as well as high expertise and practice.
Several nations/ regions have developed diagnostic pathways to ensure the best care for MS patients; in some examples, “hub” centers are responsible for second level management, prescription and administration of new drugs, monitoring and education. “Spoke” centers are the reference for diagnosis, first line treatment, and for networking to hub centers in case of need of more specialized care. 
Hospital pharmacists need to be part of this organization: they play a role in educating patients, in ensuring pharmacovigilance, in monitoring drug use and in monitoring hospital pharmaceutical budgets. The seminar will focus on new strategies for MS, their role in practice, their benefit risk profile, and the potential of developing models for ensuring the best care.
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