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Introduction

Intravenous immunoglobulin (IVIG), a plasma protein derivative employed in the treatment of a number of conditions, has been increasingly used in medicine over the last two decades [START_REF] Farrugia | Intravenous immunoglobulin: regulatory perspectives on use and supply[END_REF]. However, only some indications have been authorised by the Spanish Medicines Agency on the basis of contributed evidence. IVIG is also used for a number of conditions not included in the regulatory approvals but for which substantial clinical evidence exists [START_REF] Farrugia | Intravenous immunoglobulin: regulatory perspectives on use and supply[END_REF]. There has been a significant increase in the price per unit of IVIG, due to the increased complexity of manufacturing processes, including safety enhancements and stringent regulatory requirements [START_REF] Jolles | Clinical uses of intravenous immunoglobulin[END_REF][START_REF] Dalakas | The use of intravenous immunoglobulin in the treatment of autoimmune neuromuscular diseases: evidence-based indications and safety profile[END_REF][START_REF] Siegel | The product: all intravenous immunoglobulins are not equivalent[END_REF][START_REF] Chapel | Safety and availability of immunoglobulin replacement therapy in relation to potentially transmissable agents. IUIS Committee on Primary Immunodeficiency Disease. International Union of Immunological Societies[END_REF]. The capacity to fractionate IVIG from plasma is finite, and regulatory stringency has resulted in major recalls of the product by many of the important worldwide manufacturers. These factors, together with the increase in utilisation, have resulted in significant worldwide shortages of IVIG in the last few years [START_REF] Jolles | Clinical uses of intravenous immunoglobulin[END_REF][START_REF] Dalakas | The use of intravenous immunoglobulin in the treatment of autoimmune neuromuscular diseases: evidence-based indications and safety profile[END_REF][START_REF] Siegel | The product: all intravenous immunoglobulins are not equivalent[END_REF][START_REF] Chapel | Safety and availability of immunoglobulin replacement therapy in relation to potentially transmissable agents. IUIS Committee on Primary Immunodeficiency Disease. International Union of Immunological Societies[END_REF].

The use of this medicine in non-approved indications, the increase in consumption and its high cost have already promoted the rationalisation of its use through a consensus in other countries. Non-specific IVIG has been the object of a revision from the European Medicines Agency (EMA), and certain indications have been accepted on the basis of contributed evidence and as a result of the companies' request [START_REF]Core SPC for human normal immunoglobulin for intravenous administration (IVIg)[END_REF][START_REF]Committee for medicinal products for human use (CHMP) (2004) Core SPC for human normal immunoglobulin for intravenous administration (IVIg)[END_REF]. Different consensuses and guidelines have attempted to establish priorities and to optimise the use of IVIG with the result that several audits of its usage in a number of different countries have already been published [START_REF] Constantine | Intravenous immunoglobulin utilization in the Canadian Atlantic provinces: a report of the Atlantic Collaborative Intravenous Immune Globulin Utilization Working Group[END_REF][START_REF] Chen | A multicenter drug use surveillance of intravenous immunoglobulin utilization in US academic health centers[END_REF][START_REF] Pendergrast | Changes in intravenous immunoglobulin prescribing patterns during a period of severe product shortages, 1995-2000[END_REF][START_REF] Darabi | Current usage of intravenous immune globulin and the rationale behind it: the Massachusetts General Hospital data and a review of the literature[END_REF][START_REF] Perayre | Changes in the pattern of intravenous immunoglobulin use over a 5-year period[END_REF].

In Spain, according to the legislation that was in force at the time of this study, any drug use outside the conditions established by the Spanish Medicines Agency on the authorised label should be considered "compassionate use." Therefore, off-label drug use should follow all the requirements to get the corresponding authorisation and to be reimbursed by the National Health Service as a nonauthorised medicinal product when prescribed for an individual patient [13].

In this regulatory/legal setting, the Spanish Society of Clinical Pharmacology considered it to be of interest to carry out a study describing the utilisation of IVIG in Spain. The purpose of this study was to describe the use of IVIG in a number of Spanish hospitals and to evaluate the justification/rationale behind that use, according to a set of previously established criteria. Secondary objectives were to describe the different administrative patterns in the different situations faced (whether informed consent was obtained, if the corresponding authorisations for compassionate use were obtained, among others), the adverse events profile, the economic quantification of IVIG use, and the variability of use among different hospitals. The main hypotheses of the study were that a considerable percentage of IVIG prescriptions would be for off-label indications, especially for nonapproved non-accepted indications, suggesting unnecessary health expenditure. A certain variability in IVIG prescriptions between hospitals was expected.

Methods

An observational, prospective and multicentre drug utilisation study was carried out in 13 tertiary Spanish hospitals. Data were collected in each centre over a period of 3 months between July of 2004 and January of 2005.

All patients who received any of the IVIG drugs (Flebogamma®, Endobulin®, Gammagard®) were included in the study regardless of their age, sex, reason for the prescription, dose and duration of treatment, or concomitant drugs.

By means of a structured questionnaire, information on patient's demographics, indication for IVIG use, dosage regimen, adverse drug reactions, reasons for treatment withdrawal and requested informed consent were gathered from the medical records. Other data about administrative parameters, authorisation of compassionate use and batch identification as well as the cost of IVIG use were supplied by the pharmacy service of every hospital participating in the study. In addition, data of the participant hospitals were recorded.

An ad hoc appropriateness analysis of IVIG indications was performed according to IVIG indications established by the EMA [START_REF]Core SPC for human normal immunoglobulin for intravenous administration (IVIg)[END_REF][START_REF]Committee for medicinal products for human use (CHMP) (2004) Core SPC for human normal immunoglobulin for intravenous administration (IVIg)[END_REF], recommendations of expert panels for offlabel use and the published scientific evidence [14 -32]. For the aforementioned analysis, the indications were classified in three groups: authorised by the EMA (group 1), nonauthorised indications with scientific evidentiary support (level A (Oxford Centre for Evidence-based Medicine): at least one controlled and randomized clinical trial that was appropriately designed supports IVIG use) (group 2) (Table 1) and finally the others were considered as nonauthorised and non-accepted indications (group 3). For the last two groups, informed consent and the Spanish compassionate use procedure were required. The definition of compassionate use in Spain is a special and unique requirement that applies to drug use [START_REF] Farrugia | Intravenous immunoglobulin: regulatory perspectives on use and supply[END_REF] in patients outside a clinical trial with an investigational medicinal product and (2) for indications or conditions different from those authorised in the summary product characteristics ("off-label" use) [13].

The cost of IVIG use was calculated from the price information supplied by the financial department of every hospital participating in the study.

The study was conducted according to international ethics recommendations. In accordance with the national directives in relation to post-authorisation studies, the study was approved by the Ethics Committee of Clinical Investigation of the coordinating hospital and additionally by the remaining hospitals whenever required.

Statistics analysis Data were entered in a relational database (Microsoft Access, Microsoft, Redmond, WA). Descriptive analysis of continuous variables was performed by means of mean, standard deviation, median and range. The statistical analysis was performed using SAS version 9 statistical package. 

Results

During the study period, data from the 554 patients treated in the participating hospitals were collected. Patients had a mean age of 52 years (±16), and 54% were female. It should be noted that the patient population included a group of 87 children and adolescents (15.7%).

A total of 1,287 prescriptions were administered during the study period, representing 2,352 days of treatment. The average number (SD) of days of treatment was 1.7 (1.4), with a median of 1 day (range 1-11 days). The average number (SD) of prescriptions per patient during the study period was 2.3 (1.6), with a median of 2 prescriptions (range 1-13). A total of 238 patients (43%) received one IVIG prescription, 99 patients (17.9%) two prescriptions, 96 (17.3%) three prescriptions, 82 (14.8%) four prescriptions, and 39 (7%) five or more prescriptions. The treatment with IVIG was initiated during the study period in 174 (31.4%) patients, before the study period in 344 patients (62.1%) and in 36 patients (6.5%) the timing was unknown.

The most frequently prescribed IVIG was Flebogamma (654, 50.8%), followed by Endobulin (583, 45.3%) and Gammagard (50, 3.9%). The mean (SD) daily dose was 24 (14.8) g, with a median of 22.5 g (range 0.6-90 g). The IVIG were most frequently prescribed by the neurology (131 patients and 187 prescriptions), haematology (125 patients and 332 prescriptions) and pneumology (104 patients and 365 prescriptions) services.

Overall, 335 patients (60%) were prescribed IVIG for labelled indications authorised by the EMEA (group 1), while 219 (40%) received them for off-label indications (groups 2 and 3). In the off-label indications, 86 patients (39.2%) were included in group 2 (non-authorised indications with scientific evidentiary support), and 133 patients (60.7%) in group 3 (non-authorised and non-accepted indications) There were 953 (74%) prescriptions of IVIG for authorised indications, 137 (11%) for non-authorised 2. The most frequently authorised indications were primary (30.5% of patients and 43% of total prescriptions) and secondary immunodeficiencies (16.8% of patients and 21.4% of total prescriptions). The levels of IG were measured in 255 (46%) of a total of 554 prescriptions for primary immunodeficiencies. Of these prescriptions, in 79 (30%) cases, IG levels were below the recommended range (<600 mg/dl) for IVIG administration.

The non-authorised indications with scientific evidentiary support (group 2) are presented in Table 3. The most frequent were motor multifocal neuropathy (3.8% of patients and 3.3% of total prescriptions), myasthenia gravis (4.5% of patients and 2.6% of total prescriptions) and chronic inflammatory demyelinating polyradiculopathy (3.4% of patients and 2.1% of total prescriptions).

The non-authorised and non-accepted indications (group 3) are presented in Table 4. The most frequent non-accepted indications were multiple sclerosis (2.7% patients and 1.6% of total prescriptions), bullous dermatosis (1.8% patients and 1.4% of total prescriptions) and transplanted organ complications (1.8% patients and 1.2% of total prescriptions).

According to Spanish legislation, 219 of the 554 patients included in the study needed an informed consent to comply with the compassionate use procedure. However, informed consent was requested in 26 patients (12%) and the compassionate use procedure was only followed in 12 (5.5%) of these patients. In only 592 (46%) of the prescriptions was the administered lot number recorded in the clinical history of the patient.

At least one adverse drug reaction was described in 119 patients (21.4%). In 28 patients (5%) it was a serious adverse drug reaction, and in 16 patients the IVIG treatment was discontinued or the regimen modified due to the adverse drug reaction. The most commonly reported adverse effects were general disorders and events at the administration site, followed by nervous system disorders, gastrointestinal disorders, musculoskeletal and connective tissue disorders, and skin and subcutaneous tissue disorders. The most frequent serious adverse drug reactions were headache, pyrexia, malaise, nausea, vomiting, asthenia, and back pain. In nine patients (1.6%), IVIG treatment was withdrawn for lack of effectiveness. The total budget for IVIG treatment during the period of the study was 1,794,494 €. The mean (SD) cost of IVIG treatment per patient in the study was 3,260.6 € (2,435.7 €) and per prescription was 1,398.7 € (1,502.4 €). Table 5 shows the cost of IVIG use according to the appropriateness of indications. The mean (SD) cost of IVIG per prescription and per patient for group 2 and group 3 was higher than for group 1. The indications with highest mean cost per prescription were Guillain-Barré syndrome, followed by dermatomyositis, chronic inflammatory demyelinating polyneuropathy and motor multifocal neuropathy.

Table 6 shows the differences in IVIG prescriptions between hospitals. A great variability was observed among the number of treated patients, number of prescriptions and the appropriateness of indications between hospitals. The mean (SD) cost per prescription between hospitals ranged from 919.4 € (1,158 €) to 4,223.8 € (1,490.2 €). The recording of lot numbers also ranged from some settings in which it was 100%, down to hospitals where the lot number was never registered.

Discussion

The results of the study show that 40% of patients treated with IVIG and almost a third of prescriptions were for offlabel indications. Figures for the non-authorised and nonaccepted indications were 24 and 15% respectively of the total treated patients and prescriptions. Other IVIG utilisation studies have been reported, but this particular study has the highest number of included patients.

The percentage of IVIG use for off-label indications described in other multicentre drug utilisation studies ranged from 62.9 to 20% [START_REF] Constantine | Intravenous immunoglobulin utilization in the Canadian Atlantic provinces: a report of the Atlantic Collaborative Intravenous Immune Globulin Utilization Working Group[END_REF][START_REF] Chen | A multicenter drug use surveillance of intravenous immunoglobulin utilization in US academic health centers[END_REF][START_REF] Pendergrast | Changes in intravenous immunoglobulin prescribing patterns during a period of severe product shortages, 1995-2000[END_REF]. In a study where IVIG use was monitored over a period of 2 years (2003)(2004)(2005) in 339 patients from four Canadian Atlantic provinces, 62.9% prescriptions were for off-label indications [START_REF] Constantine | Intravenous immunoglobulin utilization in the Canadian Atlantic provinces: a report of the Atlantic Collaborative Intravenous Immune Globulin Utilization Working Group[END_REF]. This rate was 52% in another study from 12 U.S. academic health centres [START_REF] Chen | A multicenter drug use surveillance of intravenous immunoglobulin utilization in US academic health centers[END_REF], where data from 251 patients were prospectively collected during 8 months in 1996, and it was only 20% in a retrospective study from four Toronto teaching hospitals carried out in 429 patients over a 6-year period (1995-2000) [START_REF] Pendergrast | Changes in intravenous immunoglobulin prescribing patterns during a period of severe product shortages, 1995-2000[END_REF]. At the same time, the percentage of non-authorised and non-accepted IVIG prescriptions described in the present study was higher than that described in the American study (14% of treated patients) [START_REF] Chen | A multicenter drug use surveillance of intravenous immunoglobulin utilization in US academic health centers[END_REF] and in the study from four teaching hospitals in Canada (8.4% of the indications) [START_REF] Pendergrast | Changes in intravenous immunoglobulin prescribing patterns during a period of severe product shortages, 1995-2000[END_REF].

These differences cannot be explained by a variance in the prevalence of the diseases between countries. The lack of a well established treatment for the majority of these severe diseases could explain the use of drugs with scarce evidence in settings where a consensus protocol is not available.

In this study, as in those mentioned above, the neurologists and the haematologists were the leading prescribing specialists of IVIG [START_REF] Constantine | Intravenous immunoglobulin utilization in the Canadian Atlantic provinces: a report of the Atlantic Collaborative Intravenous Immune Globulin Utilization Working Group[END_REF][START_REF] Pendergrast | Changes in intravenous immunoglobulin prescribing patterns during a period of severe product shortages, 1995-2000[END_REF]. However, in our study a relevant difference was the high prescription of IVIG by pneumologists.

Primary and secondary immunodeficiencies were the most frequently labelled indications in this study. It is generally agreed that IVIG is useful for these conditions and their administration is recommended when plasma levels of IG are below 600 mg/dl [START_REF]Core SPC for human normal immunoglobulin for intravenous administration (IVIg)[END_REF][START_REF]Committee for medicinal products for human use (CHMP) (2004) Core SPC for human normal immunoglobulin for intravenous administration (IVIg)[END_REF]. During the study period, IG plasma levels were measured quite frequently but IVIG was often administered even if the IG levels were above the levels for which IVIG administration is recommended. In the American and Canadian studies, immunodeficiencies also represented the most frequent labelled indications, but idiopathic thrombocytopenic purpura was the most frequent [START_REF] Constantine | Intravenous immunoglobulin utilization in the Canadian Atlantic provinces: a report of the Atlantic Collaborative Intravenous Immune Globulin Utilization Working Group[END_REF][START_REF] Chen | A multicenter drug use surveillance of intravenous immunoglobulin utilization in US academic health centers[END_REF][START_REF] Pendergrast | Changes in intravenous immunoglobulin prescribing patterns during a period of severe product shortages, 1995-2000[END_REF]. In this condition IVIG therapy was established as an immunomodulatory alternative when steroids fail to increase the platelet count [START_REF] Jolles | Clinical uses of intravenous immunoglobulin[END_REF].

The neurological conditions (motor multifocal neuropathy, myasthenia gravis and chronic inflammatory demyelinating polyradiculopathy) were the most frequent non-authorised indications with scientific support in the study. In several randomized controlled trials, IVIG therapy improved some features of these conditions and was increasingly preferred to steroids or plasma exchange, especially for motor multifocal neuropathy and chronic inflammatory demyelinating polyradiculopathy therapy [START_REF] Jolles | Clinical uses of intravenous immunoglobulin[END_REF]. However, the EMEA is requesting further clinical studies for approval of IVIG use in these immunomodulatory indications [START_REF] Farrugia | Intravenous immunoglobulin: regulatory perspectives on use and supply[END_REF]. In the American and the Canadian studies, chronic inflammatory demyelinizing polyradiculopathy was the most frequent non-authorised indication with scientific support [START_REF] Constantine | Intravenous immunoglobulin utilization in the Canadian Atlantic provinces: a report of the Atlantic Collaborative Intravenous Immune Globulin Utilization Working Group[END_REF][START_REF] Chen | A multicenter drug use surveillance of intravenous immunoglobulin utilization in US academic health centers[END_REF][START_REF] Pendergrast | Changes in intravenous immunoglobulin prescribing patterns during a period of severe product shortages, 1995-2000[END_REF]. Guillain-Barré syndrome was another frequent non-authorised indication with scientific support in the US and Canadian studies [START_REF] Constantine | Intravenous immunoglobulin utilization in the Canadian Atlantic provinces: a report of the Atlantic Collaborative Intravenous Immune Globulin Utilization Working Group[END_REF][START_REF] Chen | A multicenter drug use surveillance of intravenous immunoglobulin utilization in US academic health centers[END_REF][START_REF] Pendergrast | Changes in intravenous immunoglobulin prescribing patterns during a period of severe product shortages, 1995-2000[END_REF][START_REF] Darabi | Current usage of intravenous immune globulin and the rationale behind it: the Massachusetts General Hospital data and a review of the literature[END_REF]. However, Guillain-Barré syndrome is a label indication in Europe, and therefore, in this study was included as an authorised indication. Multiple sclerosis, bullous dermatosis and transplanted organ complications were the most frequent non-authorised and non-accepted indications in this study. The percentage of patients with IVIG therapy for non-authorised and nonaccepted indications described in our study was higher than that reported in the other studies. However, the percentage of non-authorised and non-accepted indications per prescription was lower due to the high proportion of patients with immunodeficiencies in the study and the elevated frequency of IVIG administration in these patients throughout the study. All these conditions, with the exception of multiple sclerosis, which was classified as a non-authorised indication with scientific support in the Canadian studies [START_REF] Constantine | Intravenous immunoglobulin utilization in the Canadian Atlantic provinces: a report of the Atlantic Collaborative Intravenous Immune Globulin Utilization Working Group[END_REF], also appeared on the list of the most frequently non-authorised and non-accepted indications in the other studies. A Cochrane review of IVIG in multiple sclerosis concluded that while there is some scientific evidence to support its use in relapsing-remitting disease, there is a need for further studies to establish more robust conclusions [START_REF] Van Schaik | Intravenous immunoglobulin for multifocal motor neuropathy[END_REF].

The relevance of IVIG prescriptions for non-authorised and non-accepted indications lies in the increase that has been described over the last few years; the situation is dramatic when a period of product shortage occurs [START_REF] Jolles | Clinical uses of intravenous immunoglobulin[END_REF][START_REF] Dalakas | The use of intravenous immunoglobulin in the treatment of autoimmune neuromuscular diseases: evidence-based indications and safety profile[END_REF][START_REF] Siegel | The product: all intravenous immunoglobulins are not equivalent[END_REF][START_REF] Chapel | Safety and availability of immunoglobulin replacement therapy in relation to potentially transmissable agents. IUIS Committee on Primary Immunodeficiency Disease. International Union of Immunological Societies[END_REF]. On the other hand, IVIG is a haemoderivative product and its administration for these conditions submits patients to some risk [START_REF] Jolles | Clinical uses of intravenous immunoglobulin[END_REF][START_REF] Dalakas | The use of intravenous immunoglobulin in the treatment of autoimmune neuromuscular diseases: evidence-based indications and safety profile[END_REF][START_REF] Siegel | The product: all intravenous immunoglobulins are not equivalent[END_REF][START_REF] Chapel | Safety and availability of immunoglobulin replacement therapy in relation to potentially transmissable agents. IUIS Committee on Primary Immunodeficiency Disease. International Union of Immunological Societies[END_REF]. Finally, the economic consequences are also relevant. In our study, the mean cost per prescription and per patient was higher for the non-authorised indications with scientific support and the non-authorised and non-accepted indications than for the authorised indications. The economic implications of IVIG use have only been assessed in a few studies. Constantine et al. reported that a 4.2% reduction in unlabelled IVIG use in indications not supported by evidence was associated with a $153,799 reduction in cost during their 2-year project [START_REF] Constantine | Intravenous immunoglobulin utilization in the Canadian Atlantic provinces: a report of the Atlantic Collaborative Intravenous Immune Globulin Utilization Working Group[END_REF]. In our study, if IVIG had not been prescribed for the non-authorised and non-accepted indications, then a reduction in cost of 459,973.52 € (25.6% of the total budget) would have been produced during the study period. In another study from the Massachusetts General Hospital, the annual cost of IVIG use for chronic neuropathies (chronic inflammatory demyelinating polyneuropathy and multifocal motor neuropathy) exceeded $50,000 per patient [START_REF] Darabi | Current usage of intravenous immune globulin and the rationale behind it: the Massachusetts General Hospital data and a review of the literature[END_REF]. In our study, the mean cost per patient for these diseases was less, being 5,445.1 € (1,779.6 €) to treat chronic inflammatory demyelinating polyneuropathy and 6,854.0 € (3,782.2 €) to treat multifocal motor neuropathy over the 3 months of the study.

On the other hand, only on a few occasions was informed consent requested and compassionate use regulations followed in cases where Spanish legislation made this necessary. This behaviour may involve some legal consequences for medical doctors, especially if an adverse reaction appears with the administered haemoderivative product for an unlabelled indication without scientific support. Nevertheless, the Spanish legislation for compassionate use has recently changed and now includes only the requirement for compliance with the protocol for uses of an investigational medicinal product in a patient outside a clinical trial.

Finally, great variability was observed in the IVIG prescription appropriateness between hospitals. It is interesting to note that two appropriateness patterns of prescription were observed. In some hospitals most of the IVIG prescriptions were for authorised indications, and in other hospitals the percentage of IVIG prescriptions for authorised and non-authorised indications was similar. A study carried out in a single tertiary Spanish hospital, and not included in our study, reported a percentage of prescriptions for labelled indications of 85.8%, similar to one of the prescription patterns mentioned above, and most were for primary immunodeficiencies [START_REF] Perayre | Changes in the pattern of intravenous immunoglobulin use over a 5-year period[END_REF]. This hospital variability may be due, at least in part, to the heterogeneity of the hospitals (i.e. size of the hospitals, medical specialities and treated pathologies). Unfortunately, no information on IVIG prescription differences between hospitals was included in the other multicentre published studies.

One of the main limitations of our study is whether the results are representative of IVIG prescription in Spain, as a random sample of hospitals was not selected. However, IVIG are usually used in tertiary hospitals similar to those included in our study. Another limitation is the variability in the categories where some indications are classified. Guillain-Barré syndrome and multiple sclerosis are classified as non-authorised indications with scientific support in some recommendations [START_REF] Ratko | Recommendations for off-label use of intravenously administered immunoglobulin preparations. University Hospital Consortium Expert Panel for off-label use of polyvalent intravenously administered immunoglobulin preparations[END_REF][START_REF]Present and future uses of IVIG. A Canadian multidisciplinary consensus building initiative[END_REF]. In our study, these misclassifications would have slightly increased the percentage of IVIG prescriptions for the non-authorised indications with scientific support to 23.4% per patient and 15.4% per prescription and slightly decreased the corresponding percentages for the authorised indications to 56% per patient and 72.4% per prescription, and the nonauthorised and non-accepted indications to 21% per patient and 13.4% per prescription, respectively. In addition, another limitation may be that the study was conducted 5 years ago; however, the findings are still in line with the present situation because significant changes regarding IVIG use have not happened in Spanish hospitals during this period.

Despite these limitations, the results of this study show that in Spain, a significant percentage of IVIG prescriptions are for indications without scientific support. This fact is even more important because the administration of IVIG is associated with some risks, its production is very limited with recurrent periods of shortage, and it has a high cost. Therefore, the Spanish Society of Clinical Pharmacology considers the elaboration of protocol agreements of IVIG use to be of great interest and believes that the results of this study, which describes IVIG utilisation in our country, are essential and confirm that a consensus statement is needed. A proposed consensus committee would imply the involvement of the following interested parties: health authorities, prescribing physicians (haematologists, neurologists, internal medicine specialists), pharmacists and clinical pharmacologists.

To provide an example, national Clinical Guidelines for IVIG use have been available in the United Kingdom since 2007, have been recently revised in a second edition [START_REF] Provan | Clinical guidelines for immunoglobulin use[END_REF], and local hospitals are required to complete audit forms for monitoring the use of IVIG according to the Clinical Guidelines. The goal of this interesting initiative, supported by the Department of Health, is to provide guidance on appropriate use, to manage demand and to ensure supply for patients for whom IGIV is life-saving.

In conclusion, this extensive nationwide study on IVIG prescribing describes a high proportion of off-label prescriptions and highlights the need to provide national clinical guidelines for IVIG use.

Table 1

 1 Classification of indications according to the authorisation by the EMEA and scientific evidentiary support

	Authorised indications by the EMEA	Non-authorised indications with scientific evidentiary support
	Primary immunodeficiencies	Myasthenia gravis
	Secondary immunodeficiencies	Chronic inflammatory demyelinating polyradiculopathy
	Chronic lymphoid leukaemia	Motor multifocal neuropathy
	Multiple myeloma	Dermatomyositis
	Medulla osseous transplant	Pure red cell aplasia parvovirus B19
	Idiopathic thrombocytopenic purpura	Lambert-Eaton syndrome
	Kawasaki syndrome	Thrombocytopenia refractory to transfusions
	Guillain-Barré syndrome	Interstitial pneumonia CMV, in BMT patients
	Isoimmunization	
	Children with congenital AIDS and recurrent infections	
	BMT: Bone Marrow Transplantation	

Table 3

 3 IGIV prescriptions in non-authorised indications with scientific evidentiary support

	Indications	Patients		Prescriptions	
		Non-authorised indications with	All indications	Non-authorised indications with	All indications
		scientific evidentiary support	(n=554) (%)	scientific evidence support	(n=1,287) (%)
		(n=86) (%)		(n=137) (%)	
	Motor multifocal neuropathy	24.4	3.8	30.7	3.3
	Myasthenia gravis	29.1	4.5	24.8	2.6
	Chronic inflammatory demyelinating	22.1	3.4	19.7	2.1
	polyradiculopathy				
	Dermatomyositis	14.0	2.2	13.1	1.4
	Pure red cell aplasia parvovirus B19	2.3	0.4	5.1	0.5
	Interstitial pneumonia CMV in BMT	4.6	0.7	3.6	0.4
	patients				
	Thrombocytopenia refractory to	2.3	0.4	2.2	0.2
	transfusions				
	Lambert-Eaton syndrome	1.2	0.2	0.7	0.1
	BMT: Bone Marrow Transplantation				

Table 2

 2 IGIV prescriptions in the authorised indications

	Indications	Patients		Prescriptions	
		Authorised indications	All indications	Authorised indications	All indications
		(n=335) (%)	(n=554) (%)	(n=953) (%)	(n=1,287) (%)
	Primary immunodeficiencies	50.4	30.5	58.1	43.0
	Secondary immunodeficiencies a	27.8	16.8	28.9	21.4
	Idiopathic thrombocytopenic purpura	10.1	6.1	6.3	4.7
	Kawasaki syndrome	0.9	0.5	0.3	0.2
	Guillain-Barré syndrome	7.2	4.3	2.8	2.1
	Isoimmunization	0.9	0.5	0.3	0.2
	Congenital AIDS	2.7	1.6	3.3	2.4

a Chronic lymphoid leukaemia, multiple myeloma and medulla osseous transplant indications with scientific support and 197 (15%) for nonauthorised and non-accepted indications.

The authorised indications group (group 1) is presented in the Table

Table 4

 4 IGIV prescriptions in the most frequent non-accepted indications

	Indications	Patients		Prescriptions	
		Non-authorised non-accepted	All indications	Non-authorised non-accepted	All indications
		indications (n=133) (%)	(n=554) (%)	indications (n=197) (%)	(n=1,287) (%)
	Multiple sclerosis	11.3	2.7	10.6	1.6
	Bullous dermatosis	7.5	1.8	9.1	1.4
	Transplanted organ complications	7.5	1.8	7.6	1.2
	Rheumatoid arthritis and other	3.7	0.9	6.6	1.0
	inflammatory polyarthropathies				
	Other malignant neoplasias: histiocytic	3.7	0.9	4.6	0.7
	and lymphoid tissues				
	Purpura and other haemorraghic	5.3	1.3	4.6	0.7
	conditions				
	Peripheral neuropathy: hereditary and	5.3	1.3	4.6	0.7
	idiopathic				
	Horn cells disease	4.5	1.1	4.6	0.7
	Chronic glomerulonephritis	3.7	0.9	3.5	0.6
	Immune disorders	5.3	1.3	3.5	0.5
	Encephalitis, myelitis and	4.5	1.1	3.5	0.5
	encephalomyelitis				

Table 5

 5 Cost of IVIG use according to the appropriateness of indications

	Indications

The total budget for IVIG treatments for the authorised indications was of 884,932.6 € (49.3%), for the non-authorised indications with scientific support 451,216.8 € (25.1%) and for the non-authorised and non-accepted indications 459,973.5 € (25.6%).

Table 6

 6 Characteristics of IVIG prescription across the hospitals

	Hospital no.	Authorised	Non-	Non-authorised	Total
	(n patients)	indications,	authorised	and non-	prescriptions,
		n (%)	indications	accepted	n (%)
			with	indications,	
			evidentiary	n (%)	
			support,		
			n (%)		
	1 (60)	134 (82.2) 3 (1.8)	26 (16.0)	163 (100)
	2 (173)	423 (82.5) 9 (1.8)	81 (15.8)	513 (100)
	3 (51)	62 (49.2) 37 (29.4) 27 (21.4)	126 (100)
	4 (44)	102 (75.6) 14 (10.4) 19 (14.1)	135 (100)
	5 (11)	6 (46.2)	3 (23.1)	4 (30.8)	13 (100)
	6 (23)	17 (53.1) 8 (25.0)	7 (21.9)	32 (100)
	7 (25)	35 (85.4) 4 (9.8)	2 (4.9)	41 (100)
	8 (40)	29 (46.0) 13 (20.6) 21 (33.3)	63 (100)
	9 (11)	0 (0.0)	13 (92.9) 1 (7.1)	14 (100)
	10 (42)	53 (62.4) 15 (17.6) 17 (20.0)	85 (100)
	11 (8)	9 (75.0)	2 (16.7)	1 (8.3)	12 (100)
	12 (26)	28 (66.7) 5 (11.9)	9 (21.4)	42 (100)
	13 (40)	24 (50.0) 11 (22.9) 13 (27.1)	48 (100)
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