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Review
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Laboratory medicine in the European Union

Abstract: The profession of laboratory medicine differs
between countries within the European Union (EU) in
many respects. The objective of professional organiza-
tions of the promotion of mutual recognition of specialists
within the EU is closely related to the free movement of
people. This policy translates to equivalence of standards
and harmonization of the training curriculum. The aim
of the present study is the description of the organization
and practice of laboratory medicine within the countries
that constitute the EU. A questionnaire covering many
aspects of the profession was sent to delegates of the
European Federation of Clinical Chemistry and Labora-
tory Medicine (EFLM) and Union Européenne de Médecins
Spécialistes (UEMS) of the 28 EU countries. Results were
sent to the delegates for confirmation. Many differences
between countries were identified: predominantly medi-
cal or scientific professionals; a broad or limited profes-
sional field of interest; inclusion of patient treatment;
formal or absent recognition; a regulated or absent for-
mal training program; general or minor application of a
quality system based on ISO Norms. The harmonization of
the postgraduate training of both clinical chemists and of
laboratory physicians has been a goal for many years. Dif-
ferences in the organization of the laboratory professions
still exist in the respective countries which all have a long
historical development with their own rationality. It is an
important challenge to harmonize our profession, and dif-
ficult choices will need to be made. Recent developments
with respect to the directive on Recognition of Profes-
sional Qualifications call for new initiatives to harmonize
laboratory medicine both across national borders, and
across the borders of scientific and medical professions.
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Introduction

The profession of clinical chemistry and laboratory medi-
cine is practiced in all countries in Europe. This profession
however, differs between countries in many respects, such
as background training, fields of interest, legal status and
professional organization.

There are two European organizations that represent
national professional organizations in the field of Clinical
Chemistry: European Federation of Clinical Chemistry and
Laboratory Medicine (EFLM) and the Union Européenne
de Médecins Spécialistes (UEMS), Section of Laboratory
Medicine/Medical Biopathology. Both have an important
objective to promote mutual recognition of laboratory spe-
cialists within the European Union (EU). This is closely
related to the free movement of people, a major goal of
European integration. This policy translates to equiva-
lence of standards and harmonization of the training
curriculum, both the central tasks of the European profes-
sional organizations.

The aim of the present study is the description of the
organization and practice of clinical chemistry and labo-
ratory medicine within the countries that constitute the
EU. This might serve to achieve a better understanding of
the profession in the process of harmonization.

Materials and methods

In 2010 the UEMS and EFCC (now EFLM) decided to jointly
start this project to investigate the situation of the profes-
sion of clinical chemistry within the EU. A questionnaire
was developed with open questions about different aspects
of the profession: the naming of the profession, fields of
interest, number of specialists, number of laboratories,
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professional organizations, and differences between sci-
entific and medical trained specialists, organization of
training and accreditation of laboratories. An explanation
of the aim of each question was included.

The questionnaire was sent to delegates of both
EFCC and UEMS of the 28 EU countries that are a full
member of the EU (Table 1). Uncertainties and omis-
sions were communicated with the respondents and
discussed by e-mail. A standardized abstract of the
questionnaire was sent to the delegates for confirma-
tion. Local changes during the time of this study were

included in the results.
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Results

Out of the 28 countries, all responded except Malta, Latvia
and Luxembourg (Table 1). Malta and Luxembourg do not
have a training program in their county.

Definition of the specialty

Many different names are used for the specialty field at a
national level (Table 1), which is reflected in the EC direc-
tives [1, 2]. The words used in different combinations are:

Table1 Names of specialties and EFLM/IFCC member societies in the European Union countries.

EU countries Name specialty Name professional society (member EFLM) (4,5)
1. Austria Medizinische und Chemische Osterreichische Gesellschaft fiir Laboratoriumsmedizin und
Labordiagnostik Klinische Chemie (OGLKMC)
2. Belgium Biologie Clinique; Klinische Biologie Société Royale Belge de Chimie Clinique, Belgische Vereniging
SO voor Klinische Chemie (KBVKC, SRBCC)
3. Bulgaria naopatopus (Clinical Laboratory) Bulgarian Society of Clinical Laboratory
4, Croatia Specijalist Medicinske Biokemije i Hrvatsko drustvo za medicinsku biokemiju i laboratorijsku
Laboratorijske Medicine medicinu (HDMBLM)
5. Cyprus iﬁ%‘ggg (Clinical Chemistry) Association of Clinical Laboratory Directors, Biomedical and
Clinical Laboratory Scientists (ACLDBCLS)
6. Czech Republic Klinicka Biochemie Ceska spolecnost klinické biochemie (CSKB)
7. Denmark Klinisk Biokemi Dansk Selskap for Klinisk Biokemi (DSKB)
8. Estonia Laborimeditsiin Eesti Laborimeditsiini Uhing (ESLM)
9. Finland Kliininen Kemia Sairaalakemisti Suomen Kliinisen Kemian Yhdistys (SKKY)
10. France Biologie Médicale Societé Francaise de Biologie Clinique (SFBC)
11. Germany Laboratoriumsmedizin Deutsche Vereinte Gesellschaft fiir Klinische Chemie und
Kl Xnpeior Laboratoriumsmedizin e.V. (DGKL)
12. Greece Kouvich Bioynusio Greek Soc.Clin. Chem.Clin. Biochem. (EEKX-KB)
n Jals
13. Hungary Orvosi Laborat6riumi Diagnosztika Magyar Laboratériumi Diagnosztikai Tarsasag (MLDT)
14. Ireland Clinical Biochemistry, Clinical Chemistry Association of Clinical Biochemists in Ireland (ACBI)
15. Italy Biochimica Clinica Societa Italiana di Biochimica Clinica e Biologia Molecolare
Clinica (SIBIOC)
16. Latvia Laboratora Medicina Latvijas Laboratorijas Specialistu biedriba (LSB)
17. Lithuania Laboratorine Medicine Lithuanian Society Laboratory Medicine
18. Luxembourg Biologie Clinique/Biochemie Societé Luxembourgeoise de Biologie Clinique (SLBC)
19. Malta Patologija Kimika -
20. Netherlands Klinische Chemie Nederlandse Vereniging voor Klinische Chemie en
Laboratorium Geneeskunde (NVKC)
21. Poland Laboratoryjna Diagnostyka Medyczna Polskie Towarzystwo Diagnostyki Laboratoryjnej (PTDL)
22. Portugal Analises Clinicas (PharmD); Patologia Clinica Sociedade Portuguesa de Quimica Clinica (SPQC)
(MD)
23. Romania Medicina de Laborator Societatea Romana de Medicina de Laborator (SRLM)
24, Slovak Republic Laboratérna medicina/Klinickej biochémie Slovenska spolocnost’ pre laboratérnu medicinu (SSLM)
25. Slovenia Medicinska Biokemija Slovensko ZdruZenje za Klini€no Kemijo (SZKK)
26. Spain Bioquimica Clinica (monovalent), Analisis Sociedad Espafola de Bioquimica Clinica y Patolgia Molecular
clinicos (polyvalent) (SEQQ)
27.Sweden Klinisk Kemi Svensk Forening for Klinisk kemi (SFKK)
28. UK Clinical Biochemistry/Chemical Pathology The Association for Clinical Biochemistry and Laboratory

Medicine (ACB)
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clinical, medical, laboratory, (bio)chemistry and diagnostic.
Together these words accurately define the profession of
clinical chemistry and laboratory medicine. At the European
level, the EFCC (now named EFLM) in 2010 has adopted the
name of the profession “specialist in laboratory medicine”,
after consultation of and voting by the National Societies [3].

Professional societies

The EFLM member societies are listed in Table 1 [4, 5].
Except for Cyprus and (until recently) Croatia, all these
professional societies are mixed, with members of both
scientific and medical background. About half of the coun-
tries reported a separate professional organization exclu-
sively for members of medical background (Cyprus, Czech
Republic, Finland, France, Germany, Greece, Ireland,
Italy, Netherlands, Portugal, Slovakia, Spain and UK).

Number and background of specialists
(Table 2)

The academic training before specialization varies between
EU countries. All countries have specialists of both
medical and scientific background, with medical labora-
tory professionals being officially recognized as medical
specialists. The Netherlands is an exception, where the
training of medical specialists was stopped in 2001. In
Croatia the medical specialty of laboratory medicine was
recently started upon entering the EU. The proportion of
medical doctors varies between countries, with at the low
end Croatia (0%) and the Netherlands (8.1%), and at the
high end Greece (92%) and Austria, that does not have
laboratory specialists with a scientific background. The
total number of laboratory specialists in the EU is (with
background): 14,800 (physicians), 11,300 (pharmacists),
and 10,200 (scientists). Medical specialists in laboratory
medicine thus comprise around 40% of more than 30,000
practicing laboratory professionals in the EU.

In five countries pharmacists constitute a high pro-
portion of the laboratory professionals: France (73%),
Spain (61%), Portugal (57%), Slovenia (50%) and Belgium
(45%). Except for Slovenia, these countries have a training
that is almost exclusively restricted to medical doctors and
pharmacists. In France both groups have an equal legal
position. All other counties, however, have few pharma-
cists in clinical chemistry. The mean proportion of phar-
macists in these 19 countries is 2.1% (range 0%-9.5%).
Their training and position is in most cases equal to scien-
tists but not to medical doctors.
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The total number of laboratory specialists differs
considerably between the EU countries. Expressed as
the number of laboratory specialists per inhabitant,
Greece has the highest number with 346 per million, fol-
lowed by Cyprus with almost 200 per million. At the low
end are Ireland and the UK with 4.2 and 11.6 per million,
respectively. The countries are different with regard to the
number of fields of interest that are part of the laboratory
medicine specialty. If we take into account six specialized
fields [biochemistry, hematology, endocrinology, immu-
nology, transfusion medicine (serology) and microbiol-
ogy], there is only a weak correlation between the number
of laboratory specialists, and the number of specialized
fields of the profession.

Academically trained laboratory professionals (Mas-
ter’s degree) without specialist training do exist in some
countries. In the UK these are named “biomedical scien-
tist”. In Croatia, more than half of the people who have
studied clinical chemistry find work in the laboratory
without further post-academic specialization (280 vs. 249
specialists).

By exception, in some countries technologists have
university level training. In Sweden technicians working
in the laboratory have a 3-year university degree to
become a “licensed practitioner of medicine”. They do not
have the level of training to carry out the same responsi-
bilities as a clinical chemist, and are not accepted in the
EC4 Register [6].

Fields of interest and responsibilities in
clinical chemistry/laboratory medicine
(Table 3)

Laboratory medicine does include different fields in dif-
ferent countries. “Laboratoriumsmedizin” in Germany
and Austria includes biochemistry, endocrinology,
microbiology and hematology and transfusion medicine.
This form of general laboratory medicine (however with
a special position of transfusion medicine) is practiced in
other countries like France and Spain (andlisis clinicos).
Hematology is only practiced by physicians in Spain,
as the specialty includes clinical practice and blood
transfusion. However, clinical biochemistry in the UK
does not include hematology and microbiology. In most
cases, however, the medical laboratory profession in this
country (chemical pathology) includes the treatment of
outpatients (lipid clinics, metabolic disorders etc.).
Laboratory medicine is sometimes called “polyva-
lent” or “general” if it includes a broad field of interests,
and “monovalent” if it includes only one field of interest
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Table 2 Number of laboratory specialists and academic training.
Countries Inhabitants Laboratory Laboratory Medical, Pharmacists, Scientists,

(million) specialists specialists % % %

(number) per million
inhabitants

1. Austria 8.2 302 36.8 78.5 0 21.52
2. Belgium 10.4 925 85.6 54.4 44.5 0.0
3. Bulgaria 7.9 405 51.3 74.1 1.2 24.7
4. Croatia 4.3 249 57.9 0 0 100
5. Cyprus 0.80 159 199 18.2 0 81.8
6. Czech Republic 10.2 690 67.6 37.7 4.3 58.0
7.Denmark 5.5 142 25.8 53.5 8.5 38.0°
8. Estonia 1.29 172 133 49.4 0 50.6°
9. Finland 5.2 278 53.5 31.7 0 68.3
10. France 61.4 11,000 179 27.0 73.0 0.0
11. Germany 82.3 2102 25.5 67.7 0 32.4
12. Greece 11.0 3800 346 92.1 0 7.9
13. Hungary 9.9 431 43.5 52.5 12.5 35.0
14. Ireland 4.2 19 4.2 52.6 0 88.9
15. Italy 57.1 5900 103 33.9 1.7 64.4
16. Latvia 2.2 - - - - -
17. Lithuania 3.6 250 78.1 20.0 0 80.0
18. Luxembourg 0.49 - - - - -
19. Malta 0.40 - - - - -
20. Netherlands 16.5 245 16.5 8.1 1.8 90.1
21. Poland 38.2 1265 33.1 9.1 9.5 83.0
22. Portugal 10.7 1743 163 42.9 57.1 0.0
23. Romania 22.2 2320 105 34.5 0.9 64.7
24. Slovak Republic 5.5 510 92.7 38.8 0 61.2
25. Slovenia 2.0 72 36.0 2.8 48.6 48.6
26. Spain 46.7 2450 53.3 28.6 61.2 10.2
27.Sweden 9.1 243 26.7 54.7 0 45.32
28. UK 60.6 700 11.6 28.6 0 71.4

aThere is no formal specialization for scientists in laboratory medicine. They can work in a laboratory according to their particular special

competence but they do not become specialists.

(e.g., microbiology, transfusion medicine). We arbitrarily
define laboratory medicine here as polyvalent or general,
ifit includes at least biochemistry, hematology and micro-
biology. According to that definition, 60% (15/25) of the
countries included in this study are polyvalent (Table 3).
This corresponds to 83% of all laboratory specialists in the
EU working in countries with a polyvalent or general type
of laboratory medicine.

Responsibilities of medical and scientific
laboratory specialists (Table 4)

There are differences in professional responsibilities
between medical and scientific laboratory specialists in
European countries. In the Netherlands, clinical chem-
ists with a scientific background can be responsible for
all aspects of clinical chemistry, including transfusion

medicine. In contrast, clinical chemists in Germany
cannot operate but under the responsibility of a labora-
tory physician or another medical doctor.

The limited responsibilities of laboratory special-
ists with a scientific background compared to physicians
concern the responsibility for diagnosis and patient treat-
ment advice to the clinician, or the end-responsibility of
the laboratory work.

In most countries both physicians, pharmacists and
laboratory specialists with scientific background can be
the head of a laboratory. Sometimes this is restricted to
upper grade specialists (UK: consultant level). Most coun-
tries, however, do not have different grades.

Pharmacists were reported to have less limitations
with respect to responsibilities compared to physicians
(not limited 11, limited 4, not applicable 10), than special-
ists with a scientific background (not limited 14, limited 9,
not applicable 2) (Table 4).
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Table 3 Laboratory medicine and fields of interest.
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Biochemistry Endocrinology Immunology Hematology Transfusion Microbiology

1. Austria Yes Yes Yes Yes Yes Yes
2. Belgium Yes Yes Yes Yes Yes Yes
3. Bulgaria® Yes Yes Yes Yes No No
4. Croatia Yes Yes Yes Yes No No
5. Cyprus® Yes Yes Yes Yes Part Yes
6. Czech Republic Yes Yes Part Yes No No
7. Denmark Yes Yes Yes Yes No No
8. Estonia®*® Yes Part No Yes Yes No
9. Finland Yes Yes Part Yes Yes Part
10. France Yes Yes Yes Yes Yes Yes
11.Germany Yes Yes Yes Yes Yes® Yes®
12. Greecef Yes Yes Yes Yes Yes Yes
13. Hungary><f Yes Yes Yes Yes No Yes
14. Ireland Yes Yes Part No No No
15. ltaly Yes Yes Yes Yes No Yes
16. Latvia - - - - - -
17. Lithuania Yes Yes Yes Yes Part Yes
18. Luxembourg - - - - - -
19. Malta - - - - - -
20. Netherlands Yes Yes Yes Yes Yes No
21. Poland Yes Yes Yes Yes Part No
22. Portugal Yes Yes Yes Yes Part Yes
23. Romania Yes Yes Yes Yes yes Yes
24. Slovak Republic Yes Yes Yes Yes Part Yes
25. Slovenia Yes Yes Yes Yes No Part
26. Spain¢ Yes Yes No Yes No Yes
27.Sweden Yes Yes Part Yes No No
28. UK Yes Yes No No No No

Part: some laboratories perform these tests, or only in part (e.g., routine tests); only transfusion serology (Slovak Republic); MD, medical

doctor; Pharm, Pharmacist; Sc, Scientist. hematology by MD (Estonia: laboratory hematology); only by MD; cHungary: immunology by MD;
dIn Spain Bioquimica clinica (monovalent): endocrinology, immunology; Anélisis clinicos (polyvalent): hematology, microbiol. (MD); °trans-
fusion by laboratory hematology (MD); ‘microbiology by MD.

Specialist training and registration

The EC4 curriculum [6] was used in 16 countries in the
development of the local specialist training curriculum.
It was reported to be background information (Finland,
Lithuania), or was even identical to EC4 curriculum
(France). In the UK there is a close overlap between EC4
and the national curriculum, where the UK curriculum
predates that of EC4. In most countries the EC4 curriculum
was used for training of scientists or pharmacists, with
the exception of six countries (Bulgaria, Estonia, France,
Hungary, Lithuania and Slovenia) where it was also used
in training of medical specialists.

The UEMS curriculum [7] was used in less countries
for the medical training: Finland, Hungary, Portugal and
Slovakia. Sweden has a special position, as the UEMS cur-
riculum was adapted based on the Swedish situation.

The duration of the training was calculated as the
number of years after completion of the university training.

In some countries, there is an obligatory pre-training
period, before the training can be started. This period was
interpreted to be part of the total specialist training period
(Table 5). Some countries have an academical study in
clinical chemistry (Croatia and other Balkan countries
not included in the EU). Only this study allows trainees
to enter the specialist training. In Croatia, about 50% of
these academics choose not to do this specialization, and
work in clinical laboratories with a limited responsibility.

There is no training of laboratory specialists in Cyprus.
It has a system of certificates (after 1 year training) in sub-
specialties hematology, biochemistry, immunology and
microbiology. Diplomas from abroad are accepted after a
validation procedure. Training predominantly takes place
in Greece. Malta and Luxembourg do not to have specialist
training.

For scientists, there is no formal training in four coun-
tries (excluding countries with only physicians and phar-
macists): Austria, Estonia, Denmark and Sweden.
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Table 4 Position of scientists and pharmacists compared to
physicians.

Scientist Pharmacist
1. Austria Limited NA?
2. Belgium NA? Not limited
3. Bulgaria Limited limited
4. Croatia Not limited NA?
5. Cyprus? Not limited NA?
6. Czech Republic Not limited Not limited
7. Denmark Limited Limited
8. Estonia Limited Limited
9. Finland Limited NA?
10. France NA? Not limited
11. Germany Limited NA?2
12. Greece Limited® NA?
13. Hungary Limited Limited
14. Ireland Not limited NA?
15. Italy Not limited Not limited
16. Latvia - -
17. Lithuania Not limited NA?
18. Luxembourg - -
19. Malta - -
20. Netherlands Not limited Not limited
21. Poland Not limited Not limited
22. Portugal Limited® Not limited
23. Romania Not limited Not limited
24. Slovak Republic Not limited Not limited
25. Slovenia Not limited Not limited
26. Spain Not limited Not limited
27.Sweden Limited NA?
28. UK Not limited NA?

NA, not applicable; *No specialists, or very limited number; only
MD can be end responsible in private laboratory; ‘Not allowed to
assume the position of technical director of a laboratory.

Re-registration is obligatory for laboratory physi-
cians in eight countries (9/25, 36%) (Table 5). Re-reg-
istration can be linked to a financial stimulus (health
insurance reimbursement), while not connected to the
losing of registration (Belgium). For specialists with a
scientific background, re-registration is obligatory in 11
out of 23 countries (48%). In the 14 countries with a rel-
evant number of pharmacists, nine had a re-registration
program (64%).

There was a continuous medical education (CME)
program in place in 20 out of 25 countries (80%) (Table 6).
In some countries the system is only for physicians
(Austria, Germany).

Organization and responsibility of training

The official recognition of the profession of laboratory spe-
cialists differs between EU countries. In all countries, the
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medical laboratory specialty is acknowledged by law, with
an official register regulated by the official medical council
and/or under responsibility of the ministry of health. For
professionals with a scientific background, there was not
(or not yet) a register in all countries. There is a register in
16 countries, and no register in seven countries.

From the data it was not always clear, whether the
organization holding the register of scientists was private,
or officially recognized. In one country (France) it is not
applicable, with only physicians and pharmacists admit-
ted to the profession. Pharmacists are recognized in all
countries with substantial numbers of specialists with
this background training, with the exception of Denmark,
where there is only a formal training for physicians.

Accreditation ISO/EN 15189

Quality is a central issue for laboratory profession, and the
development of a quality system based on ISO/EN15189
has taken place in many laboratories in the EU. Also in this
field there are large differences between countries. Some
countries have reached an almost complete introduction
of audits and accreditation: Sweden, Finland, The Nether-
lands, and France, where this is now compulsory by law.
Other countries are still at the beginning of this develop-
ment (Table 6). In some countries ISO 9000 is used - for
the time — more predominantly than ISO 15189 (Austria,
Italy) and can be obliged by health insurance (Italy).

Although the ISO 15189 is not compulsory by law in
Germany, there is a legal regulation called “Richtlinien
der Bundesdrztekammer zur Qualitditssicherung labora-
toriumsmedizinischer Untersuchungen (RiliBAK)” which
has adopted essential contents of ISO 15189, particularly
quality management aspects and management of docu-
ments. Therefore, parts of ISO 15189 are also obligatory in
Germany.

Discussion

Clinical chemistry and laboratory medicine was defined
by the IFCC as the application of chemical, molecular and
cellular concepts and techniques to the understanding
and the evaluation of human health and disease. At the
core of the discipline is the provision of results of meas-
urements and observations, together with interpretation
and informed clinical advice relevant to the maintenance
of health, the cause of disease, the diagnosis of disease,
predicting and monitoring the response to therapy, and
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Table 5 Duration of training, registration and re-registration.
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Countries Duration of training Examination Registration Re-registration

MD Sc Pharm MD Sc Pharm MD Sc Pharm MD Sc Pharm
1. Austria NA?2 NAP Y N NAP Y N NAP N N NAP
2. Belgium 5 NA® 5 N NA® N Y NA® Y Ne NA® Ne
3. Bulgaria 4 3 NA®P Y Y NA®P Y N NAP N N NA®P
4, Croatia 4h 4 NA®P NAP y NA®P Y Y NAP Y Y NA®P
5. Cyprus NA® NA® NA®P NA® NA® NA> Y Y NAP N N NA®P
6. Czech Republic 5 5 5 Y Y Y Y Y Y Y Y Y
7. Denmark 6.5 52 52 N N N Y N N N N N
8. Estonia 4 NA? NAP Y N NAP Y N NA® N N NAP
9. Finland 6 5 NA®P Y Y NA®P Y Y NAP N N NA®P
10. France 6 NAP 6 Y 2 Y Y NAP Y Y NAP Y
11. Germany 5 5 NAP Y N NAP Y Y NA® N N NAP
12. Greece 5 5h 4h Y 9 NA Y Y y N Y y
13. Hungary 5 4 5 Y Y Y Y Y y Y Y y
14. Ireland 7¢ 7¢ NAP Y Y NAP Y Y NA® Y N NAP
15. Italy 5 5 5 N N N Y N N N N
16. Latvia - - - - - - - - - - -
17. Lithuania 4 2¢ NA®P Y N NA®P Y N NAP N N NA®P
18. Luxembourg NA® NA® NA® NA® NA® NA® - - - - - -
19. Malta NA® NA® NA® NA® NA® NA® - - - - - -
20. Netherlands NA® 4 4 NA Y Y Y Y Y NAC Y Y
21. Poland 4 4 4 Y Y Y Y Y Y N N N
22. Portugal 5 4 4 Y Y Y Y Y Y N Y Y
23. Romania 5 52 52 Y Y Y Y Y Y Y Y Y
24. Slovak Republic 6 5 5 Y Y Y Y Y Y Y Y Y
25. Slovenia 5f 5f 5f Y Y Y Y Y Y Y Y Y
26. Spain 4 4 4 N N N Y Y Y N N N
27.Sweden 5 NA?2 NA®P N N NA®P Y N NAP N N NA®P
28. UK 5d 5 NAP Y Y NAP Y Y NAP Y Y NA?

NA, not applicable; MD, medical doctor; Pharm, pharmacist; Sc, scientist. ?no formalized training, training “on the job”; ’no specialists,
or very limited number; no training available; ¢duration of training not fixed, 2—3 years pre-registration (before master degree), 5 years
post-registration; cadditional training will be introduced; Four years specialization after 1 year with state examination; enot obligatory, but
stimulated with financial bonus; "training recently started [8]; ivoluntary.

follow-up investigations. The discipline is committed
to deepening the understanding of health and disease
through fundamental and applied research [9].
Notwithstanding the clear definition of the field of
interest, many differences exist between countries with
respect to a wide variety of aspects of the profession. Har-
monization has been an important objective, and has a
long history. In 1958 — one year after the treaty of Rome
was signed — the representatives delegated by the pro-
fessional organizations of medical specialists of the six
member countries of the very new European Community
(EEC), who met in Brussels, created the European Union
of Medical Specialists [Union Européenne des Médecins
Spécialistes (UEMS)]. The main objectives of the UEMS
are: to promote the highest level of training of the medical
specialists, medical practice and health care within the
EU and to promote free movement of specialist doctors

within the EU. The UEMS represents the medical specialist
profession in the member states of the EU, to EU authori-
ties and any other authority dealing with questions con-
cerning the medical profession.

In 1988 the FESCC was founded, joining the different
national societies for clinical chemistry and laboratory
medicine. The harmonization and recognition of labora-
tory specialists, particularly of scientific and pharmaceu-
tical background, was the main objective from the start.
The EC4 was founded, with the goal to harmonize the
training and establishing a European register for highly
trained specialist, whatever their background.

Between European countries there are many differ-
ences: predominantly medical or scientific professionals;
an important proportion of pharmacists or a negligible
number; a broad professional field of interest including
many aspects of laboratory medicine, or a more limited
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Table 6 Registration, examination and 1SO 15189 accreditation.

Countries Official 1SO 15189 CME
recognition system
MD Sc Accreditation
1. Austria Y N <5%" Ys
2. Belgium Y Y 75%" Y
3. Bulgaria Y Y 0% N
4. Croatia Y Y <5% Y
5. Cyprus Y Y 10% N
6. Czech Republic Y Y 40% Y
7. Denmark Y N 30% N
8. Estonia Y N 33% Y
9. Finland Y Y 90%* Yh
10. France Y NA® 3.2% Y
11. Germany Y N 25%* Ys
12. Greece Y N 1% Y
13. Hungary Y Y <5% Y
14. Ireland Y Y 75% Y
15. Italy Y Y <5%f Y
16. Latvia - - - -
17. Lithuania Y <5% n
18. Luxembourg - - - -
19. Malta - - - -
20. Netherlands Y N >90% Y
21. Poland Y Y 3-5% Y
22. Portugal Y Y 15%° Y
23. Romania Y Y 30% Y
24. Slovak Republic Y Y 20% Y
25. Slovenia Y Y 0% Y
26. Spain Y Y 0.5% Yi
27.Sweden Y N 100% N
28. UK Y Y 94% Y

NA, not applicable; CME, continuous medical education; MD,
medical doctor; Sc, scientist. 2no specialists, or very limited
number; *few ISO 15189, majority ISO 9000/9001; ‘estimated;
990% large laboratories, 15% small laboratories; ¢private 90%,
hospital 5%, total number is estimate; flinked to insurance, most
IS0 9000/9001; only for physicians; "connected with accreditation
according to 1SO 15189; 'CME used for professional and economical
recognition within an institution.

specialized field; inclusion of patient treatment or no clin-
ical tasks; formal recognition and strict regulation by law,
or absent recognition and regulation by the profession
itself; regulated training with national examination or no
formal training program; general or minor application of
a quality system based on ISO norms.

The many details of the professional situation in the
EU are complicated, and had to be abstracted for practi-
cal reasons. The differences between countries are illus-
trated by some examples. In France, the profession of
medical biology (biologie médicale) is regulated by and
reserved for medical doctors and pharmacists. The pro-
fession covers the fields of microbiology, parasitology
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and virology, biochemistry, hematology and immunol-
ogy, IVF and genetics. In Portugal, only medical doctors
and pharmacists are allowed to be laboratory directors. In
the UK clinical chemistry is a monovalent specialty that
covers biochemistry including endocrinology, and is per-
formed by both medical doctors (chemical pathologists)
and scientists (clinical biochemists). In Croatia, clinical
chemistry includes biochemistry, endocrinology, hema-
tology, immunology and molecular methods but excludes
microbiology. At the moment there are only specialists of
scientific background in Croatia, but a training program
for physicians was started when this country entered the
EU. The Netherlands is the only country without training
for physicians to become medical laboratory specialists,
where the training was stopped in 2001.

It is not so easy to fully document the characteristics
in some countries and the differences between the prac-
tice of medical and scientific specialists. In Germany the
polyvalent laboratory medicine has to be practiced by
physicians as this includes microbiology and transfu-
sion medicine with an important diagnostic and advisory
task towards clinicians. Laboratory medicine in Slovak
Republic is a general (polyvalent) medical discipline with
a curriculum matching that of the UEMS, introduced in
2003 when hematology, microbiology and transfusion
medicine were included in the curriculum for physicians.
Scientists practice the monovalent discipline of clinical
biochemistry. The curriculum of both disciplines overlap
by 65%. Since the introduction, 10 physicians and 30 sci-
entists have been trained according this new curriculum.
In Spain a new law will come into effect this year. The mono-
valent specialties bioquimica clinica and the polyvalent
specialty andlisis clinicos will vanish and there will be only
one kind of polyvalent specialists in laboratory medicine.
This specialty training will accept students with training
in medicine, pharmacy, biology and (bio)chemistry.

There are many efforts to harmonize the profession
of laboratory medicine within Europe. One aspect of this
process is the documentation of the similarities and dif-
ferences between countries, as was done with our present
study. Others in the laboratory profession have undertaken
the same task [10, 11]. The EFLM has adopted the name of
the specialty to be “specialist in laboratory medicine” [3].
This is expected to make the laboratory profession better
recognizable. The EC4 has published an updated version
of the guide to the EC4 register which gives the minimum
standards of clinical chemistry education and training [6].

The UEMS Section of Laboratory Medicine/clini-
cal biopathology has, however, worked on standards for
training that describe the different specialties within the
Section (clinical chemistry, hematology, immunology,
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transfusion medicine, genetics and general/polyvalent
laboratory medicine) [7]. Other medical specialties have
worked successfully on harmonization within the EU [12].
The laboratory physicians are subject to the same UEMS
charters and EC directives as other medical specialists,
like the Charter on Training of Medical Specialists [13]; the
Charter on Continuing Medical Education [14]; the Charter
on Quality Assurance in Medical Practice [15]; the Charter
on Visitation of Training Centres [16]. These rules and reg-
ulations might pose a special challenge in the harmoniza-
tion between medical and scientific laboratory specialties.

Recent developments on EU level have opened new
opportunities for harmonization. The EC directive on Rec-
ognition of Professional Qualifications has been revised
and allows harmonization by “Common Training Frame-
works” for recognition of professions within the EU when
some conditions are met [1, 2]. One of these conditions is
the recognition of a candidate profession within one third
of the EU countries. European recognition of specialists in
laboratory medicine with a scientific or pharmaceutical
background might be within reach, starting with a defined
profession and harmonized training in at least ten coun-
tries. Laboratory specialists of scientific background and
of medical background are operating in the same profes-
sional domain, however, with other professional opportu-
nities with respect to patient care. The respective training
programs show considerable overlap or are in some coun-
tries even identical. For that reason this harmonization
cannot be regarded as an independent process in the
future.

Conclusions

The harmonization of the postgraduate training of both
clinical chemists and of laboratory physicians has been a
goal for many years, based on the concept of free move-
ment of people within the EU. Much has been achieved
within the respective European organizations in the devel-
opment of curricula. A start has been made towards visita-
tion of laboratories and specialist training across borders.
There still exist major differences between the organiza-
tion of the laboratory profession in the respective coun-
tries, which all have a long historical development with
their own rationality. It will be an important challenge to
harmonize the profession, and difficult choices will need
to be made. Recent developments with respect to the EU
directive on Recognition of Professional Qualifications
call for new initiatives to harmonize laboratory medicine
both across national borders, and across the borders of
scientific and medical professions.

Oosterhuis and Zerah: EU questionnaire = 13

Acknowledgments: We thank all the participating del-
egates and other colleagues for participating in this study
and supplying us the data. Special thanks to Hein Muyrers
for his help with the data management.

Author contributions: Both authors have accepted respon-
sibility for the entire content of this submitted manuscript
and approved submission.

Financial support: None declared.

Employment or leadership: None declared.

Honorarium: None declared.

Competing interests: The funding organization(s) played
no role in the study design; in the collection, analysis, and
interpretation of data; in the writing of the report; or in the
decision to submit the report for publication.

References

1. Directive 2013/55/EU of the European Parliament and of the
Council of 20 November 2013; amending Directive 2005/36/EC
on the recognition of professional qualifications and regulation
(EU) No 1024/2012 on administrative cooperation through the
internal market information system. Available from: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0):L:2013:354:01
32:0170:en:pdf. Accessed on 13 Apr 2014.

2. Directive 2005/36/EC of the European Parliament and of the
Council: recognition of professional qualifications. Avail-
able from: http://eur-lex.europa.eu/LexUriServ/ LexUriServ.
do?uri=CONSLEG:2005L0036:20110324:en:pdf. Accessed on 13
Apr 2014.

3. Zérah S, McMurray J, Horvath AR. Our profession now has a
European name: specialist in laboratory medicine. EFCC news-
letter May 2011. Available from: http://www.efcclm.org/files/
efcc/files/EFLM%20Newsletter%202011-05.pdf. Accessed on 13
Apr 2014.

4. Website EFLM. Available from: www.efcclm.org. Accessed on 13
Apr 2014.

5. Website EC4. Available from: http://www.ec-4.org/national_
societies.htm. Accessed on 13 Apr 2014.

6. McMurray J, Zerah S, Hallworth M, Schuff-Werner P, Haushofer
A, Szekeres T, et al. The European register of specialists in clini-
cal chemistry and laboratory medicine: guide to the register,
version 3-2010. Clin Chem Lab Med 2010;48:999-1008.

7. Recommended standards for training specialists in laboratory
medicine/medical biopathology. Available from: http://www.
uems-slm.org/uems/01-PDF/BB_2012May_Final.pdf. Accessed
on 13 Apr 2014.

8. Rizos D, Karababa P, Nikolou C, Sarandakou A, Panagiotakis O,
Ferderigou A, et al. The Greek way to the register: the establish-
ment and operation of the register for clinical chemists-clinical
biochemists in Greece. Clin Chem Lab Med 2011;49:1975-8.

9. IFCC Handbook. Available from: http://www.ifcc.org/executive-
board-and-council/ifcc-handbook-2012-2014/. Accessed on 13
Apr 2014.

10. Questionnaire ESCMID (European society of clinical microbiol-
ogy and infectious diseases). Available from: http://question-
naire.escmid.org/index.php?id=12. Accessed on 13 Apr 2014.


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri<200A>=<200A>OJ:L:2013:354:0132:0170:en:pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri<200A>=<200A>OJ:L:2013:354:0132:0170:en:pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri<200A>=<200A>OJ:L:2013:354:0132:0170:en:pdf
http://eur-lex.europa.eu/LexUriServ/
http://www.efcclm.org/files/efcc/files/EFLM%20Newsletter%202011-05.pdf
http://www.efcclm.org/files/efcc/files/EFLM%20Newsletter%202011-05.pdf
www.efcclm.org
http://www.ec-4.org/national_societies.htm
http://www.ec-4.org/national_societies.htm
http://www.uems-slm.org/uems/01-PDF/BB_2012May_Final.pdf
http://www.uems-slm.org/uems/01-PDF/BB_2012May_Final.pdf
http://www.ifcc.org/executive-board-and-council/ifcc-handbook-2012-2014/
http://www.ifcc.org/executive-board-and-council/ifcc-handbook-2012-2014/
http://questionnaire.escmid.org/index.php?id<200A>=<200A>12
http://questionnaire.escmid.org/index.php?id<200A>=<200A>12

14 —— Oosterhuis and Zerah: EU questionnaire

11. Jansen RT. Self and co-regulation for science and pharmacy
specialists in clinical chemistry and laboratory medicine-
establishing the system. Available from: http://www.ec-4.org/
publications.htm. Accessed on 13 Apr 2014.

12. Duyvené de Wit T, Hellstrom-Lindberg E, Jager U, Evans-jJones G,
Smand C. H-Net, the European network for harmonization
of training in hematology, and its policy. Haematologica
2012;97:1776-8.

Wytze Oosterhuis studied chemistry and medicine in Amsterdam
and graduated in laboratory medicine in 1991. In 1994 he completed
his thesis on applications of multivariate analysis and was regis-
tered as medical epidemiologist. Since 1997 he has been active

for the IFCC, first in the Committee on Evidence Based Laboratory
Medicine, now as lecturer in the IFCC-Abbott Visiting Lecturer Pro-
gramme. Within the European Federation of Clinical Chemistry and
Laboratory Medicine (EFLM) he is the chair of the Working Group

on guidelines, a joint activity of both EFLM and European Union

of Medical Specialists (UEMS). He is the delegate for the Dutch
laboratory physicians in the UEMS Section of Laboratory Medicine
- Medical Biopathology and chair of the Clinical Chemistry Division.
He works as a laboratory physician in The Atrium Medical Center, in
Heerlen, The Netherlands.

DE GRUYTER

13. Charter on training of medical specialists. Available from: http://
www.uems.eu/_data/assets/pdf_file/0017/1484/906.pdf.

14. Charter on continuing medical education. Available from: http://
www.uems.eu/_data/assets/pdf_file/0020/1478/174.pdf.

15. Charter on quality assurance in medical practice. Available from:
http://www.uems.eu/_data/assets/pdf_file/0003/1479/175.pdf.

16. Charter on visitation of training centres. Available from: http://
www.uems.eu/_data/assets/pdf_file/0013/1480/179.pdf.

F’ﬁ’:. N

Simone Zerah studied pharmacy and graduated in Paris and at

the ‘Jones Institute’ in Norfolk, USA. She specialized in Clinical
Chemistry, Hematology, Bacteriology, Inmunology, Andrology and
Medically assisted conception. She is registered as European Spe-
cialist in Laboratory Medicine. She is a former teacher at University
Paris V, France. She has a position in several organizations: member
of Professional Committee (ex chair) in the EFLM, representative at
European and International level of the Societé Francaise de Biolo-
gie Clinique (SFBC), board member of the Syndicat des Laboratoires
de Biologie Clinique (SLBC), delegate of SFBC and SLBC at AFNOR
(French standardization body), expert at SO and CEN (International
and European standardization bodies), member of the board of
«Bioqualité» (French Laboratories qualification) and vice-president
of CEPLIS (Comité Européen des professions libérales). She works
as co-director of a private medical Laboratory in Bagnolet, near
Paris. She is Knight of the French Legion of Honour.


http://www.ec-4.org/publications.htm
http://www.ec-4.org/publications.htm
http://www.uems.eu/_data/assets/pdf_file/0017/1484/906.pdf
http://www.uems.eu/_data/assets/pdf_file/0017/1484/906.pdf
http://www.uems.eu/_data/assets/pdf_file/0020/1478/174.pdf
http://www.uems.eu/_data/assets/pdf_file/0020/1478/174.pdf
http://www.uems.eu/_data/assets/pdf_file/0003/1479/175.pdf
http://www.uems.eu/_data/assets/pdf_file/0013/1480/179.pdf
http://www.uems.eu/_data/assets/pdf_file/0013/1480/179.pdf

