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Clinical immunology-guidelines for
organization, training and certification:
Memorandum from a WHO/IUIS/IAACI meeting*

This Memorandum describes the status and scope of clinical immunology, allergology, and laboratory
immunology, and their involvement in the diagnosis, treatment and prophylaxis of a large number of dis-
eases. The strengthening of these specialities within the organization of health care facilities in devel-
oped and developing countries is underlined, based on appropriate training of doctors, non-medical
scientists and technicians. A common core programme for basic training in clinical immunology is
presented.

Introduction
Immunological problems may cause a variety of
diseases affecting many organ systems. While the
incidence of these diseases has mostly been reported
from developed countries, some of them have at least
a comparable incidence in the developing countries.
All together, these diseases may affect about 10-
20% of the population and are steadily increasing.
Although some immunological conditions are fatal,
most are responsible for many years of morbidity
and disability.

* This Memorandum is based on the report of a meeting jointly
organized in Geneva on 20-22 January 1992 by the World
Health Organization, the International Union of Immunologi-
cal Societies (IUIS), and the International Association of Aller-
gology and Clinical Immunology (IAACI). The participants were
Dr Z. Bentwich (Co-Chairman), Israel; Dr A. Oehling (Co-
Chairman), Spain; Dr J. Bousquet, France; Dr F. Celada, USA;
Dr J. Fahey, USA; Dr P. Frei, Switzerland; Dr R. Goldstein,
USA; Dr J. Kalden, Germany; Dr J. Kerr (Rapporteu), United
Kingdom; Dr P.-H. Lambert (WHO), Switzerland; Dr S. Makino,
Japan; Dr G. Marone, Italy; Dr D. Metcalfe, USA; Dr J. Natvig,
Norway; Dr J. Revillard, France; Dr R. Thompson (Rapporteur),
United Kingdom; and Dr A. de Weck (Coordinator), Switzerland.
The authors responsible for this Memorandum are Z. Bentwich,
A. Oehling, R. Thompson, A.L. de Weck and J. Kerr.

Requests for reprints should be sent to Programme Man-
ager, Programme on Bacterial, Viral Diseases and Immunology,
Division of Communicable Diseases, World Health Organization,
1211 Geneva 27, Switzerland. A r6sumd of this article in French
appears on page 549.
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Various allergies and asthma affect a particular-
ly large proportion of individuals. In the USA, for
example, it is estimated that 20 million suffer from
allergies and 9 to 12 million from asthma. The eco-
nomic impact in the USA from asthma alone was
estimated at $ 4500 million in 1985.

The acquired immunodeficiency syndrome (AIDS),
which is due to infection of the immune system by
the human immunodeficiency virus (HIV), is affect-
ing an increasing number of individuals throughout
the world, with a high mortality and considerable
morbidity. The social and economic impact of
approximately one million HIV-infected individuals
in the USA and several million in the rest of the
world, particularly in the developing countries, is
devastating.

Autoimmune rheumatic diseases are estimated to
affect 1-2% of the population. The economic impact
in the USA of all rheumatic diseases combined was
estimated to be US$ 21 000 million in 1980 alone.
Autoimmune mechanisms are also important in endo-
crine, neurological, ophthalmological and cutaneous
disorders. Autoimmune insulin-dependent diabetes
mellitus may affect one child out of 600 aged under
16, and 7 to 30 persons per 100 000 population.

Infectious diseases affect a large segment of the
world's population, especially in developing coun-
tries. Vaccination, which is an immune-based pro-
phylactic measure, has been successful in the eradi-
cation of some of the most feared diseases and in the
control of many others. Understanding the immuno-

Bulletin of the World Health Organization, 1994, 72 (4): 543-551 © World Health Organization 1994 543



Memorandum

pathogenesis of these disorders and utilizing new
methods of regulating the immune system with
increasing precision will have a major impact on
disease morbidity and mortality in the future.

The rapid development of immunology during
this century has increased its clinical applicability in
the prevention, diagnosis, evaluation and manage-
ment of many diseases in various fields of medicine.
Thus it has become important to define the content
and organization of clinical immunology and to out-
line criteria for education, training and certification.
WHO in 1972 (1) and the International Union of
Immunological Societies (IUIS) in 1976 (2) pro-
duced reports, mainly on the content and organiza-
tion of clinical immunology including allergy and
the other principal medical fields where immunology
is applicable. In addition, IUIS has provided a series
of position papers on central themes within clinical
immunology (3-7).

In the past 10-20 years, despite a common scien-
tific basis, various patterns of practice have emerged
in different countries. The IUIS Clinical Immu-
nology Committee decided to look at the existing
position of clinical immunology in different coun-
tries and to draw up guidelines based on the nature
of clinical immunology, the method by which it
could be integrated into health care systems, as well
as model systems for training and certification of
personnel involved in its practice. The IAACI (Inter-
national Association of Allergology and Clinical
Immunology) Training and Education Committee
and several other organizations have pursued similar
endeavours in allergology (8, 9).

This Memorandum, the result of a joint endeav-
our by IUIS, IAACI and WHO, brings together the
available information on the practice of clinical
immunology. It provides definitions and guidelines
for teaching and education in both the clinical and
laboratory branches of the subject.

Definitions and status
Clinical immunology
"Clinical immunology is a clinical and laboratory
discipline dealing with the study, diagnosis and
management of patients with diseases or disease pro-
cesses resulting from disordered immunological
mechanisms, and conditions in which immunological
manipulations form an important part of therapy
and/or prevention".

Clinical immunology focuses on diseases where
the immune mechanisms have failed to act appropri-
ately for genetic or acquired reasons (immunodefi-
ciency diseases such as AIDS), or because of neo-
plastic transformation of lymphoid and other immune

cells (lymphoid malignancy), or where the action of
specific antibodies and/or specifically sensitized
lymphocytes-either directly or through various
associated effector systems-results in host tissue
injury (allergy and autoimmunity). Also included are
conditions in which such injury may result from the
action of the immune system in defence against
microorganisms (infection and immunity), or during
the rejection of allografts (transplantation and trans-
fusion immunology). Finally, it deals with the appli-
cations of immunogenetics and immune-based thera-
pies in clinical practice.

Medical practice of clinical immunology. The
immune system is a specific organ system that
includes the bone marrow, peripheral blood, thymus,
spleen, lymph nodes and lymphoid cells, as well
as mast cells/macrophages/monocytes/histiocytes and
other inflammatory cells in all organs of the body.
While its normal and abnormal functioning has been
studied by clinical immunologists, only recently has
it been possible to evaluate this system by quantita-
tive techniques. Furthermore, disorders of immune
function impact on other organ systems. Thus, clini-
cal immunologists may practise within a defined
organ speciality (e.g., pulmonary medicine, gastro-
enterology, immunohaematology), or, more general-
ly, they may deal with disorders affecting a number
of organ systems (e.g., autoimmunity in rheumatic
diseases, immunodeficiency in infectious diseases,
oncology). The pattern of practice can vary between
countries and depends on the organization of health
care, and the medical and lay community's need for
such specialists.

Allergology

Allergology encompasses a large part of the practice
of clinical immunology since allergic diseases affect
a large proportion of the population. Recognized in
many countries with an established place in the health
care system, it deals with the diagnosis and manage-
ment of patients with diseases resulting from hyper-
sensitivity reactions primarily due to environmental
agents. It involves the study of basic immunology,
medical ecology, pharmacotherapeutics of allergic
diseases, specific allergen immunotherapy, allergic
and pseudo-allergic reactions to drugs, as well as
environmental and industrial medicine.

Laboratory immunology
In all countries there is a laboratory-based compo-
nent to clinical immunology, which includes the use
of new techniques and concepts for the management
of patients with immunological disorders. One topic
discussed over the years is the extent of clinical
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involvement in patient care and management as
against the purely laboratory discipline of carrying
out immunological tests and conveying the results to
physicians in different specialities. In most countries,
both types of clinical immunologist (caring for
patients or working in the laboratory) are recognized.
In some countries, one person may fulfil both func-
tions; in others they perform only one.

Official status of clinical immunology and
allergology
In some developed countries (France, Scandinavia)
clinical immunology is a separate, well-established
speciality recognized by the government and with
training programmes and job opportunities in both
teaching and non-teaching establishments. In several
countries (e.g., USA) it is closely associated with
allergology, and the approved training programmes
include laboratory immunology and clinical aller-
gology. In other countries, clinical immunology is
accepted as a laboratory discipline but is not estab-
lished as a clinical speciality involving the care
and management of patients. In many countries
where the subject is emerging, the practice is largely
confined to teaching institutions; in others, it has
little or no recognized place in the national official
health care system.

In some countries, allergology alone or within
clinical immunology is a recognized subspecialty
with little formal training in immunology, a situation
that should be corrected following recommendations
given below.

Research
Considerable research in clinical immunology and
allergology has been undertaken by all categories of
medical specialists and scientists in institutions of
immunology, clinical immunology and/or aller-
gology, as well as other departments of medical
science. While the IUIS and IAACI Committees are
encouraged by and wish to foster research in the
basic and applied aspects of immunology, this matter
is not discussed in this report.

Scope
Diseases, treatment and prophylaxis. A list of
diseases in which clinical immunology can be said to
play a part is shown in Table 1. Also involved are
the investigation of environmental agents (toxins)
that modify the immune system and the immunologi-
cal evaluation of various immune-based therapies.

Special forms of treatment/prophylaxis employ-
ed by clinical immunologists are:

- immune suppression;
- immune stimulation;
- replacement therapy;
- desensitization or hyposensitization;
- vaccination or immunization.

Laboratory procedures. The spectrum of tests per-
formed in clinical immunology laboratories reflects
the advances in the subject in recent years. These
advances derive from basic research, from better
understanding of the immunological basis of disease
processes, and from empirical observations in patient
groups. The close links with other laboratory disci-
plines such as biochemistry, microbiology, haematol-
ogy, blood transfusion and histopathology account
for frequent overlap in immunological procedures
carried out by any one institution or clinic.

Table 2 gives a list of procedures that are prop-
erly the concern of clinical immunologists in many
countries. Differences may occur depending on
local interests and expertise. As examples, the
serological diagnosis of infectious diseases may in
some countries be the responsibility of departments
of microbiology, the quantitation and assessment of
immunoglobulins may be carried out by a depart-
ment of clinical chemistry, HLA typing by a blood
transfusion centre, the management of lymphoid
malignancy by a department of haematology, and the
immunopathological diagnosis of renal disease by a
department of histopathology. An essential role of
the clinical laboratory immunologist is to lead in the
development of clinical laboratory investigations
and their interpretation in the evaluation of immu-
nological diseases.

Quality control programmes are beginning to be
applied to immunological laboratory tests, and in a
few countries they are well established. As reference
standards in immunology and allergology become
available through the efforts of WHO, IUIS and
IAACI, the importance of defined and standardized
clinical immunology laboratory services will increase.

Personnel and training
In all countries where clinical immunology has be-
come established, medical doctors and technicians
work together. Non-medical scientists (with PhDs)
are widely involved in basic and applied research in
immunology. Only in a few countries are there
opportunities for such scientists in clinical immu-
nology service laboratories.

Clinical care specialists. In most countries where
clinical immunology is recognized as a clinical disci-
pline, it is practised in association with allergology
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Table 1: Main examples of immunological disorders and therapies within the scope of clinical immunology

Immunodeficiency diseases:
Congenital immunodeficiencies
HIV infection
Secondary immunodeficiencies (cancer, leukaemia, mal-
nutrition, organ and bone marrow transplantation)

Allergic diseases:
Allergies to pollens, moulds, animal danders, insects, food,
drugs, other environmental allergens

Immunological diseases involving the respiratory system:
Allergic rhinitis, hay fever
Asthma
Hypersensitivity pneumonitis
Pulmonary fibrosis and related disorders

Collagen vascular and skeletal connective tissue diseases:
Vasculitis syndromes, including Wegener's granulomatosis
Systemic lupus erythematosus
Cutaneous lupus
Rheumatoid arthritis
Ankylosing spondylitis
Scleroderma
Eosinophilic fasciitis
Panniculitis
Dermatomyositis/polymyositis
Sjogren's syndrome

Immunological diseases involving the haematopoietic system:
Autoimmune haemolytic anaemia
Idiopathic thrombocytopenic purpura
Pernicious anaemia
Plasma cell disorders
Amyloidosis

Immunological diseases involving the nervous system:
Multiple sclerosis
Guillain-Barre syndrome
Myasthenia gravis

Neoplastic disease and immune system:
Leukaemia, lymphomas
Neoplasia associated with immune deficiencies

Immunological diseases involving other organ systems:
Eczema/allergic dermatitis and other immunologically
mediated dermatoses

Immunologically mediated renal diseases
Immunologically mediated gastrointestinal diseases
Immune complex diseases

Cancer immunotherapy

Organ and bone marrow transplantation

Immune endocrinopathies:
Autoimmune thyroiditis
Autoimmune diabetes mellitus (type 1)
Autoimmune primary adrenal insufficiency
Autoimmune polyendocrinopathy

or with other clinical disciplines (rheumatology,
infectious diseases, haematology, nephrology, etc.).
Patient referrals are often from other doctors, usually
a family physician or general practitioner, but in
some countries the main source of patient referrals is
from other specialists. Self-referral by patients to
clinical immunologists is limited in most countries
by the lack of awareness by the general public of the
subject and of its practitioners. In countries where
allergology or allergology and clinical immunology
are well recognized specialities or subspecialties,
allergologists are involved in primary medical care.

Laboratory-based medical specialist. In countries
where clinical immunology has become established
as an identifiable laboratory discipline, medical doc-
tors are responsible for providing immunology labor-
atory services. They may in addition have limited
clinical commitments-to see patients or advise col-
leagues on their investigations and management.
Dual responsibilities for patient care and laboratory

management are common in the USA, Australia and
most Western European countries.

Non-medical scientists. In countries where non-
medical scientists (with PhDs) are employed in clini-
cal immunology laboratories, their role is to develop
and apply new types of tests, and to maintain quality
control. They often act as supervisors of a particular
aspect of the service in which they have strong
research interests. They do not usually have contact
with patients although they may be consulted by
clinicians on the interpretation of the tests perform-
ed under their direction. In some instances, a non-
medical scientist may be the head of a laboratory
service and assume a wider role in advising clinical
colleagues. This occurs following years of experi-
ence and, sometimes after passing a certification
exam, but opportunities for non-medical scientists in
clinical immunology have been generally limited.
Their numbers vary from one country to another and
even within different areas of one country.
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Table 2: Principal laboratory tests In clinical Immu-
nology
* Measurement of specific antibodies to:

Microbial antigens, auto-antigens, alloantigens and allergens

* Immunochemistry

Qualitative and quantitative estimation of immunoglobulins,
immunoglobulin fragments and immune complexes in
plasma and body fluids

Measurement of cytokines and soluble cytokine receptors
in plasma and body fluids
Measurement of products of immune effector cells and
inflammatory reactions

Assessment of functional and immunochemical complement
components
Measurement of acute phase proteins
Measurement of other relevant proteins e.g., beta-2-micro-
globulin

* Cellular studies

Lymphocyte subsets and phenotypic markers of immune
change

Determination of the clonality of lymphoid cells
Lymphocyte function, proliferative responses in vitro,
immunoglobulin production, etc.

Functional cytotoxicity of lymphoid and other immune
effector cells

Functional assessment of macrophages and neutrophils
Functional assessment of mast cells, basophils and
eosinophils

* Immunohistology

* Immunogenetics

HLA typing by serological and molecular biology techniques
Phenotypic and genotypic determination of serum protein
allotypes

Prenatal diagnosis and inheritance of genetically deter-
mined immune disorders

Technicians. Clinical immunology laboratory servic-
es rely heavily on technicians to carry out the major-
ity of routine investigations. In laboratories where
the service has been developed separately from other
laboratory disciplines, the technical staff are likewise
separately identified. They may number hundreds in
many countries, depending on the size of the country
and the level of development of the clinical immu-
nology service. The training and status of these tech-
nicians are an essential component of these services.

Training of medical doctors
Immunology forms a variable part of undergraduate
training in many countries, and in different medical
schools within a country. For all doctors, the practice
of immunology requires posgraduate qualification in
a speciality. Training courses and programmes inclu-
ding immunology exist in a number of countries, and

vary in length from 2 to 5 years, following which the
doctor is accredited as a specialist in clinical immu-
nology or, as in most countries, in clinical immuno-
logy and allergology.

Research in immunology has been a means of
gaining such accreditation for some doctors in the
past. However, most countries now require both
research and practical clinical work as a necessary
part of the training of clinical immunologists.

Training programmes include:
(i) acquisition of knowledge in basic immunology,
immunodeficiency, allergy, (including the environ-
mental aspects of allergy and pharmacotherapeutics),
autoimmunity, transplantation, lymphoproliferative
malignancy, immune-based therapy, and the immu-
nology of organ system diseases;
(ii) laboratory evaluation of patients with immune
disorders;
(iii) practical experience in one or more areas of
clinical practice with a high content of immunology,
such as clinical allergology, paediatrics, respiratory
medicine, infectious diseases, nephrology, gastro-
enterology, clinical transplantation, haematology,
and clinical oncology;
(iv) research in aspects of basic or applied immu-
nology; some programmes expect a trainee to submit
a thesis, but this is not universal.

For those medical doctors who are intending to
practise mainly in the laboratory, a longer period of
laboratory experience is usual; in some instances, a
PhD (or equivalent degree) is mandatory.

Recommendations
Clinical immunology is important for all clinical dis-
ciplines since new therapeutic strategies are being
developed that include immunoprevention. Stronger
interactions between clinical and fundamental immu-
nology are essential for quality research, education
and practice. Changes now under way will influence
future developments in clinical immunology and
allergology.

Clinical departments. The first step is for the subject
to be recognized as a distinct medical discipline by
the national health care authorities and academic
bodies.

In countries where the discipline is not yet for-
mally recognized, existing senior staff who are prac-
tising as clinical immunologists should be designated
as such to create a nucleus from which it can grow.
In developed countries, academic appointments
should be made in clinical immunology. In less
developed countries, opportunities for growth of the
speciality should be encouraged, initially by one or
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two appointments in teaching centres, even if these
persons have a role in another speciality; links with
academic clinical immunology departments in a
developed country will enable the exchange of per-
sonnel and training opportunities. Departments of
clinical immunology should be closely associated
with departments of basic immunology, and develop
links with clinical units in related specialities such as
allergy, rheumatology, internal medicine, paediatrics,
infectious diseases, nephrology and haematology.

The ratio of established clinical immunologists to
the population base is difficult to define but in a
developed country it should be at least 2 per million
people, including academic clinical immunologists (as
distinct from a basic immunologist who does some
clinical teaching) in every medical school. This will
obviously be less in a developing country depending
on the resources available for health care. In countries
where allergology and clinical immunology are a rec-
ognized speciality, the number of practising allergolo-
gists is usually 10-15 per million people.

The work pattern of clinical immunologists
should reflect the emergence of modern forms of
immune-based therapies. They should be involved in
the management of allergy, autoimmune and immune
complex diseases, vasculitis, immunodeficiency, and
oncology, and in partnership with existing organ
system specialists as appropriate. Their referrals
should be principally from primary care physicians
and from other specialists. In less developed coun-
tries, the scope of practice of clinical immunologists
could be more extensive.

Laboratory personnel. Facilities for the comprehen-
sive laboratory characterization of the immune
system should be available in every clinical immu-
nology centre, under the direction of a career immu-
nologist. Some tests may for historical reasons or
convenience be carried out in other divisions of
laboratory medicine, the extent and complexity of
the evaluation depending on the available health care
resources.

Career opportunities for scientists should be
created in clinical immunology laboratories where
they should develop different sections such as immu-
nochemistry, cell-mediated immunity, serology, tis-
sue typing, and molecular biology, as well as partici-
pate in research. Proper recognition should be given
to technicians for their work in maintaining the clini-
cal immunology service. Separate training and career
positions in clinical immunology should be available
after basic technical training, with emphasis on
laboratory management and quality control as well
as on the most recent immunological methodology.
Suitable individuals should be encouraged to partici-
pate in research carried out in their departments.

Training programmes. For all training programmes
in clinical immunology there should be a common
core programme in fundamental immunology, essen-
tially as outlined in the Annex.
* For medical graduates. Training programmes
should be developed within an academic centre, sub-
ject to central coordination and governed by an
appropriate state or national body. The practice of
clinical immunology requires knowledge and skills
in clinical medicine with specialized expertise in
clinical immunology. Thus, to be recognized as a
specialist in clinical immunology, a medical graduate
should have:
(1) Two to three years of training or certification in
a primary medical discipline, e.g., internal medicine,
or paediatrics.
(2a) Specialized training in clinical immunology
which can be carried out in several ways:
- in a three-year training programme;
- as a one-year added qualification to a clinical

subspecialty such as allergology or rheumatology
with a substantial component in immunology;

- as a two-year immunology programme, in addi-
tion to clinical subspecialty training in which
immunology is not a substantial component.

(2b) Clinical immunology training for the above
pathways should include:
- A thorough review and update of the fundamen-

tal principles of immunology (6-12 months), or
an immunology PhD research programme that
fulfils the IUIS recommendations for PhD pro-
grammes.

- In-depth training in the immunological aspects of
clinical disciplines such as allergology, rheuma-
tology, nephrology, or transplant immunology.
This should include practical experience in
immunotherapeutic procedures, including immu-
nosuppression, plasma exchange, immunoglobu-
lin therapy, allergen immunotherapy, and treat-
ment with cytokines and immunomodulation as
they become established (12-18 months).

- A period of attachment to a clinical immunology
diagnostic laboratory (3-6 months).

- Research in clinical and/or basic immunology
(6-12 months).

(3) For those who are intending to practise mainly
or exclusively in laboratory clinical immunology, the
period of clinical attachment can be lessened, and the
laboratory experience extended. Training in molecu-
lar biology techniques is essential, as is training in
quality control and laboratory management. In the
developing countries, greater emphasis should be
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placed on training those who can establish and run
an adequate clinical immunology laboratory service,
which is the foundation of satisfactory clinical immu-
nology practice.
(4) For those who intend to practise mainly or
exclusively in allergology, the requirements set forth
in the Annex for a basic immunology core pro-
gramme must be met. Examples of training pro-
grammes in allergology and clinical immunology are
available (10).
* For other scientists. Training programmes for
post-doctoral scientists in clinical immunology
laboratory medicine should include attachment to a
clinical immunology laboratory for at least 3 years,
with opportunities to be in charge of a section of the
department. Training courses aimed at improving
their understanding of the clinical problems in
immunology should be offered on a state or national
basis, either short-duration full-time courses, or day
or evening courses extending over the 3-year period.
Courses in quality control and laboratory manage-
ment are also necessary. Continued involvement in
research and development is essential.

Resume
Immunologie clinique- directives pour
l'organisation, la formation et la
certification: M6morandum d'une reunion
OMS/UISI/AIAIC
Toutes les pathologies humaines observ6es, tant
dans les pays developpes qu'en developpement,
font intervenir des mecanismes immunologiques.
Ces mecanismes peuvent etre localis6s a des tis-
sus ou organes, commes dans les affections aller-
giques ou l'asthme, mais egalement g6neralises a
1'ensemble de l'individu, comme dans les mala-
dies auto-immunes et infectieuses, le sida et les
immunodeficiences. Les connaissances scientifi-
ques concernant les maladies immunologiques ont
ete considerablement accrues depuis 30 ans, ce
qui permet actuellement un meilleur diagnostic, et
surtout une prevention, une evaluation et une
prise en charge d'un grand nombre de maladies
immunitaires relevant des diff6rents domaines de
la medecine. Cependant, depuis 10 a 20 ans,
malgre une base scientifique commune, la pra-
tique clinique s'est diff6renci6e d'un pays a I'autre.
Le rapport de la r6union du groupe d'Immunologie
et Microbiologie de l'Organisation Mondiale de la
Sant6, de l'Union Internationale des Soci6t6s
Immunologiques et de l'Association Internationale
d'Allergologie et d'Immunologie Clinique, qui s'est
tenue a Geneve du 20 au 22 janvier 1992, a fait

le point sur les pratiques medicales relatives a
l'immunologie clinique. Un certain nombre de
recommandations ont W emises pour son deve-
loppement et sa pratique future.

La premiere partie de ce rapport definit
l'immunologie clinique et l'allergologie et 6numere
les affections immunologiques importantes, les
tests de laboratoire et les th6rapeutiques utilisees
en immunologie clinique. La seconde partie met
en evidence la diversit6 de l'enseignement et de
la certification de l'immunologie clinique et de
l'allergologie dans les pays ou ces deux disci-
plines separees ou unifiees repr6sentent une sp6-
cialits ou sous-specialite. Une grande variabilite
dans la formation de base des enseignants, medi-
cale ou scientifique, est mise en evidence. Elle
conduit a des differences importantes dans l'ensei-
gnement dispens6.

11 est clair que des recommandations sont
toujours difficiles a proposer en raison des regle-
mentations differentes selon les pays. Meme au
sein de la Communaute Europ6enne, il existe des
differences importantes dans 1'enseignement et la
certification de l'immunologie clinique et de l'aller-
gologie. Le groupe de travail a recommande
qu'une discipline m6dicale distincte soit reconnue
dans 1'ensemble des pays. Le rapport souligne
que des interactions 6troites doivent etre 6tablies
entre l'immunologie clinique et fondamentale pour
6tablir une recherche, une 6ducation et une pra-
tique de grande qualit6. C'est la raison pour
laquelle un programme d'immunologie fondamen-
tale de base doit toujours etre inclus dans tout
enseignement d'immunologie clinique.

En contrepartie, l'immunologie clinique doit
integrer les sp6cificit6s immunologiques de disci-
plines aussi vari6es que l'allergologie, la rhumato-
logie ou la transplantation.

11 est 6vident qu'un rapport ne peut pas
r6soudre tous les problemes existants mais il doit
etre consider6 comme une base de r6flexion pour
etablir des actions imm6diates et futures.
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Annex
Basic training in clinical immunology: common core programme

A. Knowledge of the immune system
1. Anatomy and cellular elements of the immune system

a. Primary and secondary lymphoid organs: anatomy and functions including the mucosal-associated
immune system.

b. Specific cells: ontogeny, structure, phenotype, function, and activation markers/receptors

2. Immune responses
a. Antigens: types, structures, processing and presentation
b. Major histocompatibility complex: structure, function and regulation
c. Immunogenetics: polymorphisms, generation of diversity and rearranging gene families
d. Immunoglobulins: structure, function and antigen-binding
e. T-cell receptors: structure, function and antigen-binding
f. Receptor ligand interactions: adhesion molecules, complement receptors, Fc receptors and signal

transduction
g. Complement structure and function
h. Non-specific: acute-phase reactants and inflammation

3. Hypersensitivity mechanisms
a. IgE-mediated: acute and late-phase reactions
b. IgG-, IgA-, and IgM-mediated: opsonization, complement fixation, antibody-dependent, cell-mediated

cytotoxicity, stimulation and blocking
c. Immune-complex-mediated: physicochemical properties and clearance
d. Cell-mediated: participating cells, effector mechanisms and granuloma formation
e. Other: natural killer cells, lymphokine-activated killer cells and cutaneous basophil hypersensitivity

4. Cytokines and immunomodulators
a. Cytokines: for each cytokine, understanding the origin, structure, effect, site(s) of action (receptor),

metabolism, regulation and gene activation
b. Inflammatory mediators (e.g., leukotrienes, prostaglandins and platelet-activating factor): for each medi-

ator, understanding the origin, structure, effect, site(s) of action (receptor), metabolism and regulation
5. Immunoregulation

a. Tolerance: clonal selection, suppression and antigen paralysis
b. Cell-cell interactions: help and suppression
c. Idiotype networks: inhibition and stimulation
d. Mechanisms of autoimmunity
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6. Transplantation immunology
a. Histocompatibility: major and minor antigens and principles of cross-matching
b. Allograft rejection: mechanisms
c. Graft-versus-host reaction (GVHR): mechanisms

7. Tumour immunology
a. Tumour markers: leukaemias and lymphomas
b. Principles of cancer immunotherapy
c. Oncogenes: translocation and breakpoints

8. Immunotoxicology
a. Mechanisms of adverse reactions to xenobiotics
b. In vivo and in vitro evaluation of immunotoxic compounds
c. Clinical aspects of immune disorders induced by drugs or environmental chemicals

9. Immunotherapy
a. Drugs
b. Antibodies
c. Recombinant molecules
d. Others.

B. Knowledge of and experience with immunological techniques and measurements
1. Techniques, principles and methodology particularly as they relate to measurement of immunoglobulin
levels, immunoglobulin classes and subclasses, specific antibodies, T-lymphocytes and their subsets, B-
lymphocytes, natural killer cells, null cells, cellular response to mitogens, cellular response to antigens,
cytokines, immune complexes, cryoprecipitable proteins, total serum complement activity, complement com-
ponents, and histocompatibility markers.

a. Serologic: ELISA, RIA, RID, nephelometry, immunoblots, high-performance liquid chromatography,
isoelectric focusing, immunoelectrophoresis, electroimmunodiffusion and protein electrophoresis

b. Cellular: flow cytometry, chemotaxis, phagocytosis, killing assays and lymphocyte proliferation
c. Histochemistry
d. Immunofluorescence
e. Hybridomas and monoclonal antibodies
f. Molecular biology: Northern blots, Southern blots; PCR (polymerase chain reaction)

2. Test performance characteristics: principles of sensitivity, specificity and predictive value.

C. Research
All clinical immunologists should be actively involved in research both at the clinical level and in basic immu-
nology. Clinical immunologists are urged to keep abreast of new techniques that could be applied to clinical
investigations.
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