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Self and Co-regulation for Science and Pharmacy Specialists in Clinical Chemistry and Laboratory Medicine
Inventory of the existing situation in the EU

Introduction
The "Directive 2005/36/EC of the European Parliament and of the Council on the Recognition of Professional Qualifications" regulates the recognition of a number of professions in the European Union. The profession of Specialist in Clinical Chemistry and Laboratory Medicine enjoys automatic recognition for medically educated specialists in two specialties, Clinical Biology and Biological Chemistry. However, the profession of specialist in clinical chemistry and laboratory medicine is practised at equal level of responsibility in the European Union by professionals educated academically in medicine, pharmacy or science, including biology, biochemistry and chemistry. Though regulated via the general system of the directive, the profession does not enjoy automatic recognition for science and pharmacy educated specialists. 

Characteristics of the profession are as follows. In countries were the profession is regulated a post-academic training of four to seven years is required to be able to practise. The total number of years regarding the level of training, including academic education and post-graduate training, varies between nine and thirteen. Regardless of the basic academic background (medicine, pharmacy or science), the profession is practised at fully comparable level with respect to responsibilities, advisory or consulting function and competences in most countries. In some countries medically educated practitioners, in addition to the laboratory and advising responsibilities, see patients and take part in direct patient care. In other countries science and pharmacy educated specialists inform, advice and counsel patients. In some countries (Ireland, The Netherlands) medically educated professionals are a minority, in other countries (Austria, Estonia, Lithuania, Sweden) the profession is exclusively practiced at senior level by medically educated specialists.
Science/pharmacy educated professionals comprise about two thirds of the 30.000 practising professionals as compared with one third of medically educated. 

The equivalent position of professionals having basic education in medicine, pharmacy or science in a large number of countries sheds an interesting light on the situation when pharmacy or science educated professionals want to move to countries recognising only medically educated specialists. The medical professionals enjoy automatic recognition in most countries. The scientist/pharmacist professionals do not enjoy automatic recognition. The level of training of migrating persons often is unclear, which is caused among other by differences in languages, definition of education, training content and depth, and in several cases EC4 has been called upon for information regarding the level of training. Demonstration by the candidate of being registered in the European Register has lead to acceptance with as well as without compensation measures. Also not being at the level of the European register has been an argument for refusal. If a person is in the register, compensating measures may or may not be asked by the country of destination depending on information obtained from the candidate and from EC4. There is no automatic recognition for the science and pharmacy educated specialists. The European Register serves as a kind of co-regulation system. The nature of the profession is directly related with patient safety and this should measurable for the consumer. Therefore there is an obvious need for formal co-regulation by the European Commission. 
The first step in the development towards self and co-regulation is an inventory of the existing situation in the European Union. First an inventory for science/pharmacy educated specialists is presented. Next, for the sake of completeness, a general inventory is presented including the medically educated professionals. Data were obtained from representatives of the EC4 member societies, which are the International Federation of Clinical Chemistry and Laboratory Medicine (IFCC) affiliated national societies for clinical chemistry and laboratory medicine of the EU countries. In each country one IFCC linked organisation exists, and professionals of all three academic backgrounds are members. In some countries in addition societies exist exclusively for medically educated professionals. In these countries the large majority of these professionals are member of both organisations. In Malta no such organisation exists yet. For Malta only limited results were obtained. 
Inventory for scientist/pharmacist and medical professionals not enjoying automatic recognition
In table 1 the situation for scientist/pharmacist and medical professionals not enjoying automatic recognition via the directive is presented. Only limited information was available for Malta. In 20 out of 27 countries the profession is practised by science/pharmacy educated professionals, Austria, Bulgaria, Estonia, Lithuania, Romania, Sweden and Malta allowing only medically educated professionals at senior level. The directive on the Recognition of Professional Qualifications provides for automatic recognition of the profession for medically educated specialists in two specialties, Clinical Biology and Biological Chemistry in the majority of EU countries, except for Cyprus, Greece and Latvia. 
Table 1 Inventory for scientist/pharmacist and medical specialists not enjoying automatic recognition
	Country
	Country
	Academic education
	Training 
	Register
	Register
	CPD
	Re-registration

	name
	discipline abbreviation
	discipline
	Final exam
	regulated
	non-regulated
	compulsory
	compulsory

	Belgium
	BEp
	pharmacy
	Yes
	Min H
	 
	 
	 

	Belgium
	BEs
	science
	Yes
	Min H
	 
	 
	 

	Cyprus
	CYs
	science
	Yes
	
	ACLDBCLS
	no
	no

	Czech republic
	CZs
	science
	Yes
	 
	Sci Ch
	yes
	no

	Denmark
	DKs
	science
	No
	 
	DSKK
	 
	 

	Finland
	FIs
	science
	Yes
	NBMA
	 
	no
	no

	France
	FRp
	pharmacy
	Yes
	Pha Ch
	 
	yes
	no

	Germany
	DEs
	science
	Yes
	 
	DGKC
	no
	no

	Greece
	ELm
	medicine
	 
	 
	EEKXKB
	no
	no

	Greece
	ELp
	pharmacy
	Yes
	 
	EEKXKB
	no
	no

	Greece
	ELs
	science
	Yes
	 
	EEKXKB
	no
	no

	Hungary
	HUp
	pharmacy
	Yes
	Min H
	 
	yes
	no

	Ireland
	IEs
	science
	Yes
	 
	Med Ch
	no
	no

	Italy
	ITp
	pharmacy
	Yes
	Univ
	 
	no
	no

	Italy
	ITs
	science
	Yes
	Univ
	 
	no
	no

	Latvia
	LVm
	medicine
	Yes
	Min Ed
	 
	yes
	yes

	Latvia
	LVs
	science
	Yes
	Min Ed
	 
	yes
	yes

	Luxemburg
	LUp
	pharmacy
	No
	Min H
	 
	no
	no

	Luxemburg
	LUs
	science
	No
	Min H
	 
	no
	no

	Netherlands
	NLs
	science
	Yes
	 
	NVKC
	yes
	yes

	Poland
	PLs
	science
	Yes
	Lab D Ch
	 
	no
	no

	Portugal
	PTp
	pharmacy
	Yes
	Pha Ch
	 
	yes
	yes

	Slovakia
	SKp
	pharmacy
	Yes
	Med Ch
	 
	yes
	yes

	Slovakia
	SKs
	science
	Yes
	Med Ch
	 
	yes
	yes

	Slovenia
	SIp
	pharmacy
	Yes
	 
	SACC
	yes
	yes

	Slovenia
	SIs
	science
	Yes
	 
	SACC
	yes
	yes

	Spain
	ESp
	pharmacy
	No
	Min Ed
	 
	yes
	no

	Spain
	ESs
	science
	No
	 
	Min Ed
	yes
	no

	UK
	UKs
	science
	Yes
	HPC
	 
	yes
	yes


Therefore in the inventory also data are presented for the medically educated professionals in these three countries, if available. In Greece the profession is not regulated for medically educated specialists. In 12 out of these 20 countries the profession is regulated for science/pharmacy educated professionals, including Belgium, Finland, France, Hungary, Italy, Latvia, Luxembourg, Poland, Portugal, Slovakia, Spain and UK. In Spain the profession is regulated for pharmacy educated professionals, but not for science educated. No regulated training exists for pharmacy nor science educated trainees in Cyprus, Czech Republic, Denmark, Germany, Greece, Ireland, Slovenia and Netherlands. No regulated training exists in Greece for medically educated trainees. Though not formally recognized, the training courses in the majority of these countries are organized by the national professional societies. 
A final examination is included in the training in 17 countries of which 10 are regulated. In the regulated countries the registers are held by various governmental bodies among which Ministries of Health, Ministries of Education, Medical Chambers and Pharmaceutical Chambers. Voluntary registers governed by the national professional societies exist in the majority of the non-regulated countries. Continuous professional development (CPD) is compulsory in 10 countries of which 7 are regulated, and CPD is compulsory for re-registration in 6 countries of which 4 are regulated. 
Figure 1 shows the level of training of specialists not enjoying automatic recognition as provided by the directive. In the regulated countries the required academic education is five years (six for medicine in Latvia) and the post-graduate training ranges from 4-6 years. 

Figure 1 Level of training (specialists not enjoying automatic recognition).
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In the non-regulated countries Cyprus, Germany, Greece, Ireland and Slovenia, four years of academic education in science is accepted to enter the training phase. In these countries post-graduate training required is 5 to 8 years. Ireland is the only country accepting 4 years bachelor education to enter an 8 year consultant training.  

In The Netherlands in addition to the five years masters in science two years of academic research are required to enter the training.

The highest level of training required in a regulated country is in Belgium, France, Hungary, Italy, Latvia, Luxembourg, Poland and Slovakia, where five years of academic education and an additional five years of training are required. In the UK, demanding five years academic education, two years of further training are required for registration as junior, and an additional three years of training are required before entry to the final examination for MRCPath, which is required to be appointed as a consultant clinical biochemist, which is the position of specialists in all other countries.
In figure 2 the training content and the area of activities is shown. 
In all countries the training content reflects the activities which the professional is entitled to pursue. Four different fields are included in the training of most countries. General chemistry includes general biochemistry and pathophysiology, endocrinology, humoral immunology, therapeutic drug monitoring and toxicology. Haematology includes cytometry, coagulation, cellular immunology and transfusion medicine. Microbiology includes bacteriology, mycology, virology and parasitology. Genetics and IVF includes fertility testing, semen investigation, semen preparation and in vitro fertilization. Molecular biology or nucleic acid testing is considered a technique and is included in all fields. In several countries parts of the training are in conformity with the European syllabus (1) for various fields. Nevertheless there are significant differences between the countries both in number of fields and in depth of training. In most countries the training content and area of activities includes the four fields. For the regulated countries this regards Finland, France, Hungary, Italy, Poland, Portugal and Slovakia. 

Figure 2 Training content and area of activities (specialists not enjoying automatic recognition).
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In Belgium and Luxembourg three fields are covered, whilst in Spain (pharmacy educated) two and UK only one field is included, though in more depth. In the non-regulated countries the four fields are covered in The Netherlands and Slovenia. In Cyprus, Germany, Czech Republic and in Greece three fields are covered, in Denmark and Spain (science educated) two, while in Ireland focus is on one field. 

In summary, for the regulated countries the highest requirements in terms of duration and content are, equivalently, in France, Hungary, Italy, Poland, Slovakia and UK. The training content varies from country to country. However, in a large majority of the regulated countries three to four fields are covered. 
General inventory

Since the profession is practised by professionals having basic education in medicine, pharmacy or science, a general inventory of the existing situation is presented for the sake of completeness. The medically educated specialists enjoy automatic recognition via the directive on the Recognition of Professional Qualifications in two specialties, Clinical Biology and Biological Chemistry in the majority of EU countries, except for Cyprus, Greece and Latvia.
In all 27 countries the profession is practised by medically educated professionals. In 20 out of the 27 countries the profession is also practised at senior level by science/pharmacy educated professionals, Austria, Bulgaria, Estonia, Lithuania, Romania, Sweden and Malta allowing only medically educated professionals. In a large majority of countries the profession is regulated for specialists educated in medicine whereas regulation for specialists educated in pharmacy or science exists in about half of the countries (Table 2). 
In the majority of countries a final examination is included in the training for both medicine and science/pharmacy educated trainees. In several regulated countries the registers of medical and scientist/pharmacist professionals are held with the national Medical Chamber or the Ministry of Health, whereas in other countries various governmental bodies regulate the profession. Continuous professional development (CPD) is obligatory in about half of the countries and in about half of those countries CPD is required for re-registration.

Table 2 General inventory (all specialists)
	Country
	Country
	Academic education
	Training 
	Register
	Register
	CPD
	Re-registration

	Name
	discipline abbreviation
	discipline
	final exam
	regulated
	non-regulated
	compulsory
	compulsory

	Austria
	ATm
	medicine
	yes
	Med Ch
	 
	no
	no

	Belgium
	BEm
	medicine
	no
	Min H
	 
	 
	 

	Belgium
	BEp
	pharmacy
	yes
	Min H
	 
	 
	 

	Belgium
	BEs
	science
	yes
	Min H
	 
	 
	 

	Bulgaria
	BGm
	medicine
	No
	Min H
	
	no
	no

	Cyprus
	CYs
	science
	
	
	ACLDBCLS
	no
	no

	Czech republic
	CZm
	medicine
	yes
	Med Ch
	 
	yes
	yes

	Czech republic
	CZs
	science
	yes
	 
	Sci Ch
	yes
	no

	Denmark
	DKm
	medicine
	no
	Min H
	 
	 
	 

	Denmark
	DKs
	science
	no
	 
	DSKK
	 
	 

	Estonia
	EEm
	medicine
	yes
	Min H
	 
	no
	no

	Finland
	FIm
	medicine
	yes
	Med Ch
	 
	no
	no

	Finland
	FIs
	science
	yes
	NBMA
	 
	no
	no

	France
	FRm
	medicine
	yes
	Med Ch
	 
	yes
	no

	France
	FRp
	pharmacy
	yes
	Pha Ch
	 
	yes
	no

	Germany
	DEm
	medicine
	yes
	Med Ch
	 
	yes
	no

	Germany
	DEs
	science
	yes
	 
	DGKC
	no
	no

	Greece
	ELm
	medicine
	 
	 
	EEKXKB
	no
	no

	Greece
	ELp
	pharmacy
	yes
	 
	EEKXKB
	no
	no

	Greece
	ELs
	science
	yes
	 
	EEKXKB
	no
	no

	Hungary
	HUm
	medicine
	yes
	Min H
	 
	yes
	no

	Hungary
	HUp
	pharmacy
	yes
	Min H
	 
	yes
	no

	Ireland
	IEm
	medicine
	yes
	Med Ch
	 
	no
	no

	Ireland
	IEs
	science
	yes
	 
	Med Ch
	no
	no

	Italy
	ITm
	medicine
	yes
	Univ
	 
	no
	no

	Italy
	ITp
	pharmacy
	yes
	Univ
	 
	no
	no

	Italy
	ITs
	science
	yes
	Univ
	 
	no
	no

	Latvia
	LVm
	medicine
	yes
	Min Ed
	 
	yes
	yes

	Latvia
	LVs
	science
	yes
	Min Ed
	 
	yes
	yes

	Lithuania
	LTm
	medicine
	yes
	Min Ed
	 
	yes
	yes

	Luxemburg
	LUm
	medicine
	no
	Min H
	 
	no
	no

	Luxemburg
	LUp
	pharmacy
	no
	Min H
	 
	no
	no

	Luxemburg
	LUs
	science
	no
	Min H
	 
	no
	no

	Malta
	MTm
	medicine
	no
	
	
	no
	no

	Netherlands
	NLm
	medicine
	no
	Med Ch
	 
	yes
	no

	Netherlands
	NLs
	science
	yes
	 
	NVKC
	yes
	yes

	Poland
	PLm
	medicine
	yes
	Lab D Ch
	 
	no
	no

	Poland
	PLs
	science
	yes
	Lab D Ch
	 
	no
	no

	Portugal
	PTm
	medicine
	yes
	Med Ch
	 
	yes
	yes

	Portugal
	PTp
	pharmacy
	yes
	Pha Ch
	 
	yes
	yes

	Romania
	ROm
	medicine
	yes
	Min H
	
	no
	no

	Slovakia
	SKm
	medicine
	yes
	Med Ch
	 
	yes
	yes

	Slovakia
	SKp
	pharmacy
	yes
	Med Ch
	 
	yes
	yes

	Slovakia
	SKs
	science
	yes
	Med Ch
	 
	yes
	yes

	Slovenia
	SIm
	medicine
	yes
	Min H
	 
	yes
	yes

	Slovenia
	SIp
	pharmacy
	yes
	 
	SACC
	yes
	Yes

	Slovenia
	SIs
	science
	yes
	 
	SACC
	yes
	yes

	Country
	Country
	Academic education
	Training 
	Register
	Register
	CPD
	Re-registration

	Name
	discipline abbreviation
	discipline
	final exam
	regulated
	non-regulated
	compulsory
	compulsory

	Spain
	ESm
	medicine
	no
	Min Ed
	 
	yes
	no

	Spain
	ESp
	pharmacy
	no
	Min Ed
	 
	yes
	no

	Spain
	ESs
	science
	no
	 
	Min Ed
	yes
	no

	Sweden
	SEm
	medicine
	yes
	Med Ch
	 
	 
	 

	UK
	UKm
	medicine
	yes
	Med Ch
	 
	yes
	yes

	UK
	UKs
	science
	yes
	HPC
	 
	yes
	yes


Figure 3 displays the level of training, indicating the years of academic education and the years of training. Also indicated is whether the training is formally regulated. The total number of years of education and training is nine or more in all countries, whether regulated or not. The academic education in medicine is one year longer than for science or pharmacy in most countries due to the so called clinical year. In The Netherlands additional to the five years masters in science two years of academic research are required to enter the training. In Cyprus, Germany, Greece, Ireland and Slovenia the academic education in science studies is limited to four years. In these countries the training period is five or more years, as it is in most countries. In France, Latvia, The Netherlands, Portugal and Spain the training requires four years both for medical and science or pharmacy educated trainees.

The training is not regulated by the Government for medically educated trainees in Greece. No regulated training exists for pharmacy or science educated trainees in Cyprus, Czech Republic, Denmark, Germany, Greece, Ireland, Netherlands, Slovenia and Spain.

The highest requirements regarding level of training in regulated countries are in Denmark and Sweden, Denmark demanding seven years of training after a six year medical education, and Sweden a five year training period after eight years of medical education.

Figure 3 Level of Training (all specialists).
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In figure 4 the training content and the area of activities is shown. In all countries the training content reflects the activities which the professional is entitled to pursue. Four different fields are included in the training of several countries, often in conformity with the EC4 syllabus (1). General chemistry includes general biochemistry, pathophysiology, endocrinology, humoral immunology, therapeutic drug monitoring and toxicology. Haematology includes cytometry, coagulation, cellular immunology and transfusion medicine. Microbiology includes bacteriology, mycology, virology and parasitology. Genetics and IVF includes fertility testing, semen investigation, semen preparation and in vitro fertilization. Molecular biology or nucleic acid testing is considered a technique and is included in all fields.

Figure 4 Training content / area of activities (all specialists)
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The differences between the countries are obvious. In most countries the training content and area of activities includes several or all of the four fields, though differing in length and depth. Ireland and the UK are exceptions being focussed at general chemistry and not at the other fields. This holds for both medical and scientist/pharmacist professionals. In the other countries the training content varies, general chemistry and haematology being the most important fields. There are little differences between medical and scientist/pharmacist training schemes.
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