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At the First International Congress of Immunology, it was decided to give to stan-
dardization of immunological reagents, not only to allergens, a top priority. Indeed, the
leading immunologists at that t ime had recognized that progress in the young disci-
pline, where new factors and biological reagents were discovered almost daily, very
much depended upon thorough characterrzation and standardization of such reagents.
Therefore, an IUIS Standardization Committee was set up, with a Subcommittee for
Allergen Standardization, among several other Subcommittees. In the l ist of attendees
at this first meeting (Figure 1), indeed many of the leading immunologists of that t ime
may be recognized.

During the per iod of  1971-1979, many more meet ings were convened to discuss the
new approaches to allergen standardization but also new structures to foster such
efforts, since various international groups and societies were interested in and con-
cerned by the problem. They were, however, not l inked and had hitherto approached
the field in dispersed order.
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A major step forward was therefore to unite all these efforts in a single International
Joint Committee, sponsored by the International lJnion of Immunological Societies
(IUIS), the International Association of Allergy and Clinical Immunology (IAACI)
and the Internat ional  Associat ion of  Biological  Standardizat ion ( IABS).  The
Committee was established on October 26, 7976, at the Congress of the IAACI in
Buenos Aires, with the aims to coordinate worldwide all activit ies in international aller-
gen standardization and in cooperation with the World Health Organization (WHO),
which had become in the health field the only organization legitimized to set up recog-
nized international standards. Since IUIS was one of the few biological societies rec-
ognized directly by WHO as a Non Governmental Organization (NGO), the perspec-
tives of the new Joint committee appeared indeed rather bright.

But beyond the primary scientif ic goal to set up international standards for major
allergens and to establish consensus criteria by which allergens could be standardized.
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Th e Pa u I - Eh rl ich -Sem i n a rs

Around the end of the 1970ies, the general climate had therefore become ripe for
organizing a meeting entirely devoted to allergen standardization and which would
gather the three main clienteles: scientists, regulators and manufacturers. In that per-
spective, the concept of the Paul-Ehrlich-Seminar was unique and has remained so
until today. The first Seminar was convened by Prof. Dr. H. Going and Prof. Brede,
Director of the Paul-Ehrlich-Institut, at that t ime in Frankfurt. It took place at the
Hotel Arabella from May 19-21,7979.

This first meeting was then followed at three year intervals by 9 others on the same
format, the 1Oth Paul Ehrlich Seminar being held now in Lúbeck. Already by the time
of the 3rd meeting in 1983, the venue had become international since we were the
guests of the University of Leuwen (Belgium). At the time of the 4th Symposium in
1985 (Figure2), we crossed the Atlantic for the first t ime and were the guests of the
National Institutes of Health and of the FDA.
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freshly discovered allergen-specific human IgE antibodies. This is why working groups
emanating from the Committee produced a Report on the International Collaborative
Assay of the IUIS anti-Human IgE Reagent (June 7979, under the chairmanship of W
Brighton) (Figure 3) and a RAST Inhibit ion Procedure proposed in January 1979 by
H. Baer from the US Bureau of Biologics (Figure 4).

Soon, however, a much more ambitious program started to develop, namely the
establishment of ILJIS International Allersen Standards.

The IUIS lnternational Allergen Standards Program

From 1981 unti l 1981, considerable investment of t ime and money were put
into a program to set up and establish International Allergen Standards which would
ultimately be recognized as such by the Committee on Biological Standardization of
WHO. This program was actively supported by allergen manufacturers, which hoped
in this way to establish single worldwide standards and through them a unification of
registration practices. In the process of establishing an International Standard, the fol-
lowing steps were usually followed: a) establishment of a working group with harmo-
nization of techniques to characterize the allergen; b) submission by manufacturers of
candidate preparations as standards; c) multicenter evaluation of the candidate stand-
ards by the working group; d) on the basis of that study, choice of the intended stand-
ard; e) conditioning of the standard and study of various additional properties (e.g.
stabil ity) according to WHO guidelines; f) submission to the WHO Committee for
B iolo gical Stand ard ization for offici al approval.

Several allergen standards were started and followed this pathway but only a few
completed it before the program ran out of steam and money (Figure 5). The materi-
als expenses per allergen standard, without counting the time invested for analyses by
the working group, were about 25000-30000 dollars. In addition, the whole process
took about 4 years per allergen to be completed. This was as such too long for the man-
ufacturers, who were under increasing pressure from regulators, and who started there-
fore to develop their own in house reference allergens (In House Reference standards,
rHR) .

Furthermore, some of the standards chosen were soon crit icized as suboptimal and
poorly representative of the allergen extracts in question (e.g. house dust mite). One
major problem was that the International Allergen Standards were established purely
on the basis of in vitro laboratory techniques (such as RAST inhibit ion) and that so-
called International Units were defined and not on basis of their biological actlrty in
vivo, e.g. in skin tests. It soon turned out that there was no good correlation between
potency defined by in vitro methods and the biological activity by skin test, which was
at that t ime, and sti l l  is, the ultimate clinically relevant method to establish the diag-
nostic potency of an allergen extract.

It was planned for several years to conduct a multicenter international study aimed
at evaluating and comparing by skin tests the relative potency of the various IUIS
International Allergen Standards already approved or on the way to become candidate

standards.  Th i :  . .
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agencies how to work together and speak the same language. It also demonstrated how
various modern technologies could improve allergen manufacture and reduce varia-
tions from lot to lot. With this, even allergen manufacturers who were not directry
involved in the standardization effort were obliged to improve their practice. This
resulted indirectly over the years in marked improvements in the quality and consis-
tency of commerciahzed allergen products and in the elimination of lesser quality con-
scious manufacturers or of dubious procedures, such as homemade allergen extracts. In
1981, more than 5000 allergen products were available on the US market alone, among
which the majority had neither documented safety nor efficacy. The situation has con-
siderably improved since.

The Subcommittee was also involved in the propagation of new technologies and
their development for allergen standardization.ln 1987 already, the group of Thomas
Platts-Mills approached the FDA suggesting the use of allergen-specific monoclonal
antibodies in order to quantify major allergens in mass units. The whole field of recom-
binant allergens experienced a spectacular development in the 1990ies and holds great
promises for future allergen standardization, although many of this promises are not
yet reality at the regulatory level.

A very successful activity in this respect has been the organizatton of courses
attended not only by scientists working at universit ies but also in manufacturers' labo-
ratories. A first course was organized in 1980 by Henning L@wenstein in Copenhagen.
A second course on recombinant allergen technologies was organized by Dietrich Kraft
and Rudolf Valenta in Vienna in 1995 and had a visible impact on the dissemination of
molecular biology technology in the allergen industry.

Guidelines for allergen evaluation and registration

One direct effect of the increased consciousness about allergen quality and safety in
the early l980ies has been the development of legislation and of registration guidelines,
at the national and international levels.

In the US, under the impulse of the FDA Bureau of Biologics (later CBER) a whole
set of uniform assays and requirements, including FDA reference reagents, were dever-
oped and to some extent imposed on manufacturers. Although this system included a
dialogue between manufacturers and the regulatory agency, it is to some extent rigid
and one-sided, eventually leading to undue delay in adopting new approaches and to
administrative obstacles in the testing of new products, such as recombinant allergens.
It has the advantage, on the other hand, to provide single transparent rules for one bis
market.

In Europe, the development has been quite different. In 1981, the regulatory agen-
cies of Scandinavian countries provided a set of so-called Nordic Guidelines, which
were the first to spell out requirements and regulations for allergen registration. The
originality of these Nordic Guidelines was to propose a biological reference system
based on the skin reaction to histamine (Histamine Equivalent in Prick testing: HEP).
This system, despite its apparent theoretical attraction, however, never really took off,
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would be the enforcement of a unified European registration process, under the tech-
nical leadership of some competent European allergen laboratory. It is neither realistic
nor financially defensible that each national European regulatory agency should have
its own group of technical experts in the field. The solution is therefore to delegate
competencies and responsibil i t ies. In the field of allergens, the only European regula-
tory agency disposing of a sizeable allergy unit and allergen research laboratory is the
Paul-Ehrlich-lnstitut in Germanv.

J

Table 2. Positive und negatit,e lessons.from allergen standardization lgBt 2002.

Positive Effective impulses for dissemination and standardization of update
technologies for investigation of allergens

Improvements of allergen manufacturing practice

Improvements in clinical allergy practice, safety and efficacy

Improvements in health authorities' awareness about allergy diagnosis
and therapy

Negative Failure to achieve worldwide standardization in International Allergen
Units

Failure to provide universally accepted Reference reagents

Failure to effectively harmonize allergen regulation between various parts
of the world (US, EU, Japan)

Increased difficulties to reconcile in practice allergen standardization and
regulation with available molecular and biological criteria

Indeed, a meeting l ike this one, expressing so many advances in our scienti f ic knowl-
edge about al lergens, at the molecular level.  points out to an increasing gap between
scienti f ic knowledge and the practical consequences for al lergen manufacture, evalua-
t ion and registrat ion. Can the progress in al lergen identi f icat ion ( including isotypes)
part icularly from an economic point of view be real ist ical ly integrated into manufac-
ture, qual i ty control and registrat ion processes? And are these molecular improve-
ments related to biological and cl inical eff icacy? What wil l  be the use of producing
"superal lergens" (e.g. al lergens known in al l  their biological ly act ive components.
composed only of biological ly act ive components, eventual ly spiked by recombinant
al lergens or composed only of recombinant al lergens) i f  the patients cannot afford
them? The f ield of al lergen standardization and regulat ion was already made of com-
promises between what is possible and what is feasible. The development of modern
technologies wil l  make further compromises even more necessary.

But for working out compromises, there must be a continuous dialogue between the
various involved part ies. scientists, regulators and manufacturers. In that sense. I  must
unfortunately observe in the past few years a deteriorat ion of the situation and an
apparent disinterest from the regulatory agencies. I t  is str iking that only a few of the
European agencies are represented at this PEI Seminar, while attendance and active
contr ibutions by regulators were a must in the past. This is probably also a consequence

f rom the  f ac r  : : .
A A A A I  )  h ; r r ;  :
t e n  y e a r s .  I t  i r  : ,
i ng  t he  1990 rc :  -
d e m i o l o e \ . F u b  . .
izat ion and re_s..:

S o .  a t  t h i :  1 ' ,
ce rns  abou t  t h ;  -
t he  on l r  \ \ a \  : ,  .
m e n t s .  a n t ì  i , ' :  : ,
f u l f i l l  t he i r  pu^  -
e f i ts  and sr r fc i ' ,  :
e f f o r t s  i n  t h ì s : - . .

Table  3 .  ( ' . , ,  ,  .

Incontpat ib i l : : , ,  '

Cos t s  o î  r rS : . : : - ,

Leg i t ima te  i u : * .

Lack of  cont ìn*-
al lergen lr] i - ìr :  Lt-: ,

Lor . l  pr ior i t r  -

Undue e f i l . r i . t- : .  ,

Lack of ctrnìt--,  l
al lergens .r: i i  : :

I nc reas ins  S . l  
-

s tandard iz . r ì  r  L , t



uorlBJlsrdeJ pue uorleZIptupuuls
roJ esn IeJIlJerd sll puP suo8rollu uo eSpel^\ouì JrJtluarJs uea,^Aleq de8 Surseercul

elqelru^e,{lSurseerour serpoqrlup Ieuol)ouoru pue sue8re11e
luEulqlrIocar lane,lrro11 - slue8eeJ 'uJes 's1cur1xa :suorleredard ecuereyeJ uo1uruot Jo ìJe-I

seJnpeJoJd le4ruru ro/pue e^IleJlsIuItupe ol onp siJnpord 1n;esn Jo uorleueruo onpun

suolluzlueSro ,{8o1ounurur7,{8o1o8re11e ur uolluztpJepue}s ua3ra11e;o ,{lrrorrd 6o1

.,sJeurnsuoc,, puu sJeJnlceJnueu ue8ralle 'salluol{Jnu ,{ro1u1n3oJ uee,^Aleq anSolerp enr}cnJ}suoc pue leer Surnur}uoJ JO ìoE-I

slcnpo.rd ue8"re11e petueu-luer1ed ;o ernlnJ eleurlr8el

sluetueJrnba;,{resseJeuun'soJnpecoJd alucrldnp :uorler1sr8eJ Jo slsoS

(nE 'sn) suorleln8er pue seurleprn8 snoru^ uea,^Aloq ,{lrFqrluduocuy

'JLt0) Juz.trtlJ .e olqel

'lcedser srql ur suoJJe
rno ensrnd o1 uorle^tJotu rtseq luelrlJJns u eq plnoLIS sluarled 

"qt 
rol ,{1ejes pun rirl"

-ueq eql pue ecrlcerd ,{3ra11e;o ,{1r1enb eqJ .plelJ eq} ur serlnp H}luaq crlqnd rleql ttuinl
ol sernpacord pue uotleztue8ro .redord eqt dn los ot sercue8u ,{roleln8ei ioy pun'.riu"-
-lIuIuoJ plo lleql ,AAeuer o] suollerJosse leuorsseJord ,{q sr tueq} elìJel o1 ,{e,y fluo eql
puB sluelqord '(cr1od 9l1eeq ]nq ctJltuelcs JOu ere eseql'(S etqef) erntnJ aqt lnoqg surec
-uoJ snolres Jo reql.unu e IeeJ J 

'spJe^\JoJ puu spre,{AìJeq 3ur1oo1 .1urod srql le ,oS

1r{8o1o8:elle Jo ecttcerd eql uo lcedur roferu e osle e^eq uorlerlsr8er pup uor]ezr
-prepuels ua3re11e 1ng 'z(3re11e yo slcedse suorteler crlqnd pue qtleeq crlqnd f3olorurap
-rde ueq] ,{Iroud Jessel e eJe,^A uollezrpJepuels pue qJreeser ue8relle .ser0661 eq1 3ur
-rnp Surleredo srepeal ,{Solo8relle eql Jo tsoru roJ leql ele}s ot rreJun tou sr }1 .sree.{ ue1
lsed eqt ur uortezrprepuers ue8relle Jo plelJ eql percel8eu qcnu k11erd 

"nnq 
(tvvvv 'IJVVE 'IJVVI) suollelcosse ,{SoyoSrelle leuorsse;ord ureru eq} }eq} lcEJ eql 111orJ

LZE

ecuenbesuoc e os
e^rlJu pue oJuup
oqt Jo zlte; e ,{1uc
uE puB uorlenlrs

lsn[u J 
'osues 

lPr]
eql uee.lAleq en8c

uJapotu Jo luel.uc
-ruoc go epeu ,{p
pJoJJe louuBJ str

lueulql.uoce-r ,{q 1
'slueuodruoc 

e^rl
Surrnpo-rd Jo esn
-enordur Jelncel(
-JBJnUBtIl Olul pe
(sed,{1osr Surpnlcr
-Bnle^e 'eJnlJeJnL

ueeA\taq de8 Surs
-lMouì JUtluerJS I

pu€ uotluzrpJE

slred snouen u,

ue8relly 1er

srsouSerp ,{i

,t:

alepdn;

eql sr Aroleroqel q
-eln8er ueedotng .
ele8elep ol eJoler;
e^eq plnoqs ,{cue8
JrlsrleeJ teqlreu sr l
-qJel eLIl repun 'ss;


