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Introduction

Demographic changes, increased life expectancy and the accelerated development of new health technologies have a considerable impact on National Health Systems (NHSs) worldwide [START_REF] Stevens | How do new technologies get into practice? Keeping pace with new technologies: systems needed to identify and evaluate them[END_REF].

According to the Pharmaceutical Research and Manufacturers of America (PhRMA) more than 2700 new molecules for 4600 indications are currently under development [2].

Why an early assessment of emerging drugs?

The often modest therapeutic value, the great uncertainty in terms of level of innovation, and the high cost of new medicines [START_REF] Joppi | Disappointing biotech[END_REF][START_REF] Bertele | Haematological anticancer drugs in Europe: any added value at the time of approval?[END_REF][START_REF] Garattini | How can we regulate medicines better?[END_REF] suggest a pressing need for an early evaluation of emerging pharmaceuticals.

Health Technology Assessment (HTA) is a form of policy research that studies the short-and long-term consequences of introducing health technologies in a healthcare system in terms of safety, clinical benefit, and social-economic aspects, thereby providing decision-makers with important information [START_REF] Banta | Introduction to the EUR-ASSESS report[END_REF]. However, this kind of evaluation is carried out only after the launch of new technologies, which prevents the implementation of management strategies. Thus, methods for identifying and timely assessing new technologies are necessary to help decision-makers plan their appropriate use and optimize resources [START_REF] Hailey | Providing information on emerging health technologies to provincial decision makers: a pilot project[END_REF][START_REF] Packer | The National Horizon Scanning Centre (NHSC): early warning for new and emerging health technologies in England[END_REF].

On the basis of these considerations an early warning system for identification and assessment of emerging technologies could provide decision-makers with timely information on the potential clinical impact and cost effectiveness of new health technologies.

The Italian Horizon Scanning Project (IHSP) predicts which new drugs are likely to have a significant impact on the Italian NHS, issuing periodical evaluations of emerging medicines for which a European Marketing Authorization (M.A.) is expected within 12-36 months. The IHSP is a member of the EuroScan, an international collaborative network of Early Warning Units established in 1999 for the identification and assessment of emerging new technologies [9].

How does IHSP work?

The IHSP collects information on emerging medicines from websites (pharmaceutical companies, financial analysis companies, international scientific societies, international regulatory authorities, health information websites, etc.), medical-scientific literature, pharmaceutical companies' press releases, and other early warning systems. A scientific committee, a database team, and an evaluation team for emerging pharmaceuticals, with a technological infrastructure for data collection, checking, monitoring, and analysis all support IHSP's activities. The database is available on the web, with restricted access [10].

The scientific committee (IHSP-SC) includes regional and national stakeholders with nationally and internationally recognized experts in drug evaluation. It assigns a priority to emerging drugs according to their possible M.A. date and their potential grade of innovation [START_REF] Motola | Therapeutic innovation in the European Union: analysis of the drugs approved by the EMEA between 1995 and 2003[END_REF][START_REF] Motola | An update on the first decade of the European centralized procedure: how many innovative drugs?[END_REF], therapeutic and economic impact, possible price, and NHS sustainability. Other tasks include the revision of all assessments produced, decisions on their dissemination, identification of possible therapeutic needs and priority research areas for the Italian NHS, and the development of links with other NHS institutions, scientific associations, and international groups.

The IHSP database team (IHSP-DT) includes Internet technology (IT) people and a scientific secretariat (pharmacists and an administrative employee). Its tasks are to collect information, maintain and update the database, guarantee the confidentiality of the data stored, support the production of the assessment reports on emerging medicines, and provide IHSP-SC and/or the IHSP evaluation team (IHSP-ET) with any additional documents required.

The IHSP-ET for emerging medicines comprises a panel of about 50 clinicians with expertise in different medical and surgical fields, and a scientific secretariat. The IHSP-ET produces the New Product Information Report (NPIR).

The IHSP is currently funded publicly, and private sponsors are accepted only if they have no conflict of interest. It is generally understood that private funds should represent only a minority share in the global IHSP financial resources.

Which drugs have been identified to date?

From January 2007 to December 2008, the IHSP has entered 778 drugs in development (phase I onwards) into its database, corresponding to 1615 items (i.e., new chemical entities, new indications, new formulations, new associations, and new dosages). At the present time, 42.7% of the drugs are in phase II of development and 45% in phase III. Ninety-one and 103 medicines are at the pre-registration stage in the European Union and USA, respectively.

Table 1 shows the drugs in development grouped according to their Anatomical and Therapeutic Chemical Classification (ATC), and the number of molecules in phase II and III of development in Europe related to each ATC group.

Which reports are issued by the IHSP?

The IHSP produces three different reports, which appear 36, 18, and 12 months, respectively, before the European M.A. date. The report issued 36 months before the potential M.A. date provides information on the mechanism of action of an emerging drug, phase II trials, which are then often available, and the indications of ongoing phase III trials. All of this information is recorded in national and international clinical trial registries. This report provides the Italian Medicines Agency (AIFA) with on the development plans of emerging drugs. Since AIFA directly funds an independent research program, this kind of information is useful in identifying research areas that are interesting to the Italian NHS but which are not met by the pharmaceutical companies. The report produced 18 months before an M.A. assesses available results of the first phase III completed trials, which enables the identification and prioritization of emerging medicines likely to have a clinical and economical impact on the Italian NHS. Thus, this report is not specifically addressed to policy-makers, but is essentially utilized for internal purposes, similarly to processes carried out in other countries.

The assessment report issued 12 months ahead of the possible licensing date, the New Product Information Report (NPIR), critically reports on available data on efficacy and safety of the new medicine, its possible advantages over existing treatments (level of innovation), its possible place in therapy, estimated direct costs, and information on other potentially relevant indication(s) in development or on competitors in development for the same indication. At this stage, any changes in the prescription details can also be assessed by using historical prescription data on available treatments and by defining the target population according to the inclusion/exclusion criteria and the results of the trial(s). The NPIR report and the transferability analysis are particularly useful to decisionmakers as they provide information that can be used to improve planning and optimize the most appropriate use of resources and to decide upon the level of reimbursement of a new drug and possible limitations in its prescription.

How does IHSP prioritize emerging medicines?

Prioritization has always been a critical step in selecting technologies to be assessed for HTA purposes, and a variety of different approaches have been adopted by different agencies worldwide due to different healthcare pressures. In the same way, a Horizon Scanning System has to assign a priority to emerging drugs according to NHS needs [START_REF] Noorani | Priority setting for health technology assessments: a systematic review of current practical approaches[END_REF][START_REF] Murphy | Effective early warning systems for new and emerging health technologies: developing an evaluation framework and an assessment of current systems[END_REF]. The criteria adopted by the IHSP-SC are related to the burden of the specific disease and to the efficacy, safety, and compliance of the emerging drug compared to available treatments, to the potential social, economic, and organizational impact of the new medicine on the Italian NHS, and to its possible M.A. date. For a drug to be prioritized, efficacy/safety results of phase III trials (phase II trials for certain anticancer drugs) and a possible M.A. date are essential. As a second step, epidemiology of the disease and potential organizational/ social consequences of the emerging medicine are evaluated. Finally, the economical aspects (direct costs, when available) of new therapeutic agents are examined. The IHSP-SC has resolved not to rate the reported items or to establish a threshold for drugs to be prioritized.

Instead, it has decided to utilize these criteria very pragmatically for 2-3 years. After this period, the adequacy of the criteria adopted to identify products of major interest and their initial impact on the NHS will be retrospectively verified. This analysis will suggest any points in the prioritization process that can usefully be revised.

Looking into the future

In 2008, IHSP assessed 20 drugs for which a European M. A. was expected within 36 months, 36 medicines for which an M.A. was expected within 18 months, and eight pharmaceuticals for which an M.A. was expected within 12 months. Table 2 highlights some examples of the most interesting drugs from among those identified and evaluated. For each drug, a short comment is reported. In general, for the majority of drugs evaluated, there are critical limitations in the development programs, such as the use of a non-inferiority design, placebo as comparator, or nonvalidated surrogate endpoints. These shortcomings in the approach that has been used by pharmaceutical firms for the last 10 years for developing new pharmaceuticals [START_REF] Joppi | Disappointing biotech[END_REF][START_REF] Bertele | Haematological anticancer drugs in Europe: any added value at the time of approval?[END_REF][START_REF] Garattini | How can we regulate medicines better?[END_REF] still makes it difficult to define their level of innovation and thus their possible place in therapy.

Prasugrel: an example of early critical appraisal and impact analysis

In 2007, a new antiplatelet agent, prasugrel, was identified by searching ad hoc websites (BioSpace, WalGreens Health Service, Drug Companies, etc.) and pharmaceutical bulletins (Scrip, etc.), and subsequently entered into the IHSPdatabase. A preliminary assessment report was issued about 18 months before its hypothetical M.A.. The CS-IHSP has prioritized prasugrel because its efficacy appears to be superior to clopidogrel; at the same time, its antiplatelet activity is associated with an increased risk of bleeding.

After six months IHSP produced the full assessment report (NPIR). Prasugrel appears to be superior to clopidogrel in the pivotal trial TRITON-TIMI [START_REF] Wiviott | Prasugrel versus clopidogrel in patients with Acute Coronary Syndromes[END_REF]. However a comparison of prasugrel to high-dose clopidogrel would be useful to better define the superiority of the investigational drug. The new anti-platelet drug has shown a significant higher efficacy in diabetic as opposed to non-diabetic patients. Although the subgroup was prespecified and robust (n = 3146 patients), randomization was not stratified by diabetic status, and the possibility of an unidentified imbalance between treatment groups exists [START_REF] Wiviott | Greater clinical benefit of more intensive oral antiplatelet therapy with prasugrel in patients with diabetes mellitus in the trial to assess improvement in therapeutic outcomes by optimizing platelet inhibition with prasugrel thrombolysis in myocardial infarction 38[END_REF]. The antiplatet activity of the new drug is associated with an increased risk of bleeding. Safety is an issue that needs to be more carefully addressed as the posthoc analyses performed for the TRITON study are still unsatisfactory in patients at increased risk for bleeding, namely, patients older than 75 years, with low body weight and with history of stroke/transient ischemic attack.

In addition to the critical appraisal, IHSP performed an impact analysis aimed at evaluating the potential target population and the possible future prasugrel consumption in the Italian setting. Taking into account the inclusion criteria of the TRITON-TIMI trial, the possible target population was identified from the ARNO database [17]. Data for 2005 on dual antiplatelet therapy (clopidogrel or ticlopidine + acetylsalicylic acid) prescriptions and hospital discharge after percutaneous coronary intervention (PCI) with stent insertion were evaluated. Figure 1 shows the transferability model IHSP has developed. From the ARNO database, the incidence rate for stent insertion is about 2/1000 Italian citizens. The Italian population is 60,000,000, with about 120,000 patients per year receiving PCI with stent insertion; of the latter, 16.5% are diabetics. The ARNO data show that among the non-diabetics, 43% are currently treated with clopidogrel for up to 12 months. Assuming that 50% of the non-diabetics currently receiving clopidogrel and the whole diabetic population can be shifted to prasurel, about 41,000 patients per year were estimated to be potential users of the new antiplatelet agent. Foreseeing that the therapy duration should be the same as with clopidogrel, prasugrel consumption could be of about 11 million defined daily doses per year. If antiplatelet therapy duration were to be doubled for patients receiving a drug-eluting stent [START_REF] Gershlick | Drug eluting stents: dual antiplatelet therapy should not be discontinued without referral to a cardiologist[END_REF][START_REF] Bhatt | Role of antiplatelet therapy across the spectrum of patients with coronary artery disease[END_REF], prasugrel consumption could be of about 15 million DDD yearly.

This impact analysis is speculative and has limitations. In fact, the results observed in the diabetic population are methodologically weak, but they are likely to be widely used as an "advertising message". For this reason, it is important to provide policy-makers with information on a possible scenario of the future market.

Italian Horizon Scanning system: not only a forecasting tool

Early warning systems were developed to support policymakers in their decisions since HTA could not provide them Once a product has reached the market, early warning systems can retrospectively track its development, identifying the studies reported in clinical trials registries and verifying which ones were completed, published, or included in the registration dossier. This could be of particular interest in view of the recent debate on discrepancies between the trial information reviewed by the regulatory agencies and information found in published trial reports, on the limited and incomplete public access to clinical trial results to be found on the "Product Label" (Federal Drug Agency) or in the European Public Assessment Report (EMEA), and on requirements for study results to be posted in the Clinical Trials Registry [START_REF] Lee | Publication of clinical trials supporting successful new drug applications: a literature analysis[END_REF][START_REF] Rising | Reporting bias in drug trials submitted to the Food and Drug Administration: review of publication and presentation[END_REF][22].

Italian horizon scanning group

Scientific Committee Antonio Addis, Alessandro Battaggia, Vittorio Bertele', Luigi Bozzini, Pietro Folino Gallo, Teresa Gasparetto, Claudio Graiff, Anna Grion, Roberta Joppi, Luigi Mezzalira, Luigi Pagliaro, Vittorio Pengo, Giovanna Scroccaro, Mara Vezzani. Scientific Secretariat and IT people Laura Agnoletto, Enrico Aiello, Alessandro Azzini, Luca Demattè, Michela Franceschi, Gregorio Greco; Maria Teresa Marano, Anna Michela Menti; Daniela Pase; Chiara Poggiani; Elisa Rinieri, Chiara Roni, Elisa Rossi.

Table 1

 1 Drugs in development in the IHSP database grouped according to ATC group and stage of development Examples of the most drugs assessed by the IHSP in 2008

	L	Antineoplastic and immunomodulating agents	613	217	87 (40.1)	102 (47)
	N	Nervous system	243	84	29 (34.5)	40 (47.6)
	A	Alimentary tract and metabolism	168	60	16 (26.7)	33 (55)
	J	Anti-infectives for systemic use	144	58	14 (24.1)	30 (51.7)
	C	Cardiovascular system	93	48	19 (39.6)	23 (47.9)
	B	Blood and blood forming organs	95	43	15 (34.8)	20 (46.5)
	M	Musculo-skeletal system	67	53	5 (9.4)	12 (22.6)
	R	Respiratory system	53	21	8 (38.1)	8 (38.1)
	G	Genito-urinary system and sex hormones	43	16	6 (37.5)	7 (43.7)
	D	Dermatologicals	32	13	5 (38.5)	7 (53.8)
	V	Various	22	5	0	5 (100)
	S	Sensory organs	27	3	1 (33.3)	2 (66.6)
	H	Systemic hormonal preparations, excluding	10	3	0	2 (66.6)
		sex hormones and insulins				
	P	Antiparasitic products, insecticides and repellents 5	1	0	1 (100)
	Total		1615	625	205 (32.8)	292 (46.7)

ATC code (I level) Drug group USA + EU, n EU, n EU phase II, n (%) EU phase III, n (%) IHSP, Italian Horizon Scanning Project; ATC, Anatomical and Therapeutic Chemical Classification system; EU, European Union Table 2

  In addition to this important role in predicting the impact of emerging technologies on the NHS, Horizon scanning can also foster a constructive debate on development plans of new drugs in terms of the interests of NHSs and highlighting research needs for further investigation.

	with timely	
	Fig. 1 Transferability/impact	
	analysis model developed by	60 mln Italian population
	the Italian Horizon Scanning	
	Project. DDD Defined daily	
	doses, PCI percutaneous coro-nary intervention	2/1000 annual incidence of PCI+stent (n=120,000)
	16.5% diabetics		83.5% non-diabetics
	(n=19,800)		(n=100,200)
			43% clopidogrel-treated
			(n=43,096)
	all diabetics potentially shift to prasugrel	50% potentially shifts to prasugrel
	(n=19,800)		(n=21,543)
			PRASUGREL:
		41,343 patients potentially
			treated per year
		2 hypothesis about prasugrel utilization:
	Therapy duration similar to clopidogrel	Double therapy duration after drug-eluting stent
	(270 DDD per patient per year)	(355 DDD per patient per year)
	About 11 million DDD of		About 15 million DDD of
	prasugrel per year		prasugrel per year

Acknowledgements We are grateful to Judith Baggott and Ruth Davis for editorial assistance.

Funding Institutional funds from the Local Health Unit of Verona, the Veneto Region and the Italian Medicines Agency

Conflict of interest None