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Abstract

In patients with allergic rhinitis (AR), the nasal provocation test (NPT) is the standard procedure to evaluate the clinical response
of the nasal mucosa to allergens with a high specificity and sensitivity. In AR, it is the only test that really measures the response
of the diseased mucosa to allergens while skin prick test and serum IgE confirm the clinical suspicion of sensitization. Moreover,

it is of special relevance in the detection of patients with Local Allergic Rhinitis (LAR), where general sensitization cannot be
measured. For the evaluation of therapeutic interventions, NPT has been used for the clinical monitoring of antiallergic drugs and
allergen specificimmunotherapy.

Legislation within the European Union (EU) defines allergens used for diagnostic tests like NPT to be medicinal products accor-
ding to Directive 2001/83 EC, but national law is considering these products to be medicinal devices in a number of EU countries.
Thus, NPT products are governed by different legislations and therefore standards throughout the EU. In consequence, allergens
used for diagnostic purposes need different registrations and Marketing Authorization by national authorities.

After a transition period, regulations of EU Directives are to be implemented in national law by all member states. At the moment,
most EU countries have not fully implemented these Directives, however, it can be expected that most countries will implement
it and enforce their rules within the next years. This development has a tremendous impact on the availability of diagnostic al-
lergens for NPT in Europe and will make make nasal provocation testing very difficult if not impossible.

We describe the current situation of diagnostic allergens under the special legislative conditions in the EU with special focus on
allergen products used for NPT and the consequences for the diagnosis of AR and LAR.

Key words: Nasal provocation testing, allergic rhinitis, diagnostic test allergens, allergen products, marketing authorization, local
allergic rhinitis (LAR; EU Directive 2001/83)

Introduction record the nasal response of hay fever patient towards sniffing
The Nasal provocation test (NPT) or nasal allergen challenge is pollen like sweet vernal grass pollen 2, Blackley also tested re-
an important diagnostic tool for routine testing of inhalational sponses to pollen by conjunctival and parabuccal instillation 2.

allergies. Kirkman in 1835 and Blackley in 1873 were the first to Since then, NPT is used to evaluate the clinical response of the



nasal mucosa in patients with allergic rhinitis. NPT may be help-
ful in patients with polysensitization to ratify the allergic origin
of the symptoms and to confirm the probable causative allergen
®), NPT can further be used to monitor the patient’s response to
medication or to allergen specificimmunotherapy, quantitati-
vely evaluating the nasal mucosal response during the course of
treatment “%, Sequentially escalating doses of allergen are ad-
ministered in this regard to the nasal mucosa and the procedure
is then called a titrated NPT.

Finally, in local allergic rhinitis (LAR) with unique production of
specific IgE antibodies locally in the nasal mucosa, NPT seems
to be the only useful diagnostic tool, as in this specific condition
skin testing and serum specific IgE tests are not helpful ©7.
Thus, NPT today is an established standard procedure that is
helpful in several conditions and allows reproducing the clinical
response of an allergen at the nasal mucosa with high specificity
and sensitivity “89,

However, to fulfill these conditions, NPT requires a broad
spectrum of well standardized diagnostic test allergens of high
quality.

Allergens used for in vivo diagnosis of allergic diseases like
in NPT are medicinal products in Europe

Allergens used for diagnostic tests or therapy are defined as me-
dicinal products (allergen products) since 1989 in the European
Union (EU) according to the Council Directive of May 3rd, 1989
(89/342/EEC) "9, In consequence, allergens used for diagnostic
purposes like skin tests or provocation tests (later referred to

as diagnostic Test Allergen: TA) become allergen products and
thus need registration and authorization by national authorities
within the EU. This is also true for allergens used to evaluate the
clinical response of the nasal mucosa in NPT. In Article 6 this
directive states: “Except as provided in paragraph 2, Member
States shall take the necessary measures to comply with this
Directive not later than 1 January 1992". Since then, the legal re-
quirement for marketing authorization of TAs should be in effect
in the EU. Currently, this process has not been completed in all
EU Member states. However, this delay may shortly be caught,
since new regulatory documents are currently in preparation, for
example in Spain (Resolucion Alergenos Borrador) as well as in
Italy and Portugal.

The community code on human medicines, i.e. Directive
2001/83 EC and others define the implementation in human
medicine within the EU. After a transition period, regulations

of EU Directives are to be implemented in national law by all
member states according to EU legislation rules.

When directives 2001/83 EC and 89/342/EEC were released,
some allergen products on the market corresponded to indivi-
dual preparations (Named Patient Products: NPPs). Thus, specific
provisions have been introduced, enabling each Member

state to individually decide on the conditions to market such
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preparations in its own country. However, diagnostic allergen
products are not prepared specially for one individual, so they
do not correspond to NNPs but they are “standard’, industrially
pre-manufactured medicinal products. Therefore, an important
issue in this context is that possible exemptions from authoriza-
tion as intended in Directive 2001/83 for NPPs are not applicable
to TAs - both in skin tests and provocation tests.

This development as a whole has a tremendous impact on in
vivo allergy diagnosis in Europe and especially on NPT, since it
can be expected, that in the future every individual TA applied
for nasal provocation tests in any EU Member state has to be
authorized .

Development of European legislation for allergen products
An early important document to govern allergens within the
framework of European legislation was Directive 89/342/EEC,
which extended the scope of Directives 65/65/EEC and 75/319/
EEC and laid down additional provisions for immunological
medicinal products (vaccines, toxins, sera and allergens) %12,
This directive defines allergen products as”...any product that
is intended to identify or induce a specific acquired alteration in
the immunological response to an allergizing agent”. Therefore,
both allergen products for diagnostic as well as for therapeu-
tic use fell under the scope of this Directive and were clearly
defined as medicinal products 2.

This definition has been retained in Directive 2001/83/EC 3,
which applies to “all medicinal products [...] prepared industri-
ally”. The central requirement of Directive 2001/83/EC is stated
in Article 6 '2:“No medicinal product may be placed on the
market of a Member State unless a Marketing Authorization
has been issued by the competent authorities of that Member
State in accordance with this Directive [...]" Directive 2001/83/
EC was amended by EU Directive 2004/27/EC [12] that added.,,...
allergen product which is manufactured employing an indus-
trial process [....] or manufactured by a method involving an
industrial process”.

This Directive 2004/27/EC has introduced major changes for the
allergen manufacturers. Previously, the Marketing Authoriza-
tion (MA) was mandatory only for allergen products prepared
industrially, meaning that individual preparations were not
concerned. With Directive 2004/27/EC medicinal products either
prepared industrially or manufactured by a method involving an
industrial process have to be granted a MA before they can be
placed on the market in the EU.

Again, this Directive laid down the regulatory framework for
allergen products for therapeutic and also for diagnostic use.
However, for therapeutic allergens, exceptions were made for
therapy allergens, which are manufactured for an individual
patient on the basis of an individual prescription to accommo-
date the special nature of allergen products intended for the
treatment of rare allergies 2. In this case, therapeutic allergens
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do not require a MA. But since TAs are not manufactured for an
individual patient on the basis of an individual prescription, this
exception does not apply for TAs.

Following release of the European directive 89/342, implemen-
tations in the local regulations of the Member states took place
like e.g. in France with Law n° 92-1279 of 8 December 1992
modifying the Public health code, in Italy with the decrees da-
ted 29 May 1991 and 13 December 1991, in Spain with the royal
decree 288/1991 dated 8 March 1991 and in Germany with the
technical guide of 1992 2,

Currently, the situation in Europe is very inhomogenous. Some
EU member countries like Germany, UK and Poland have autho-
rizations for diagnostic TAs in place, however, the authorization
requirements are very different in these countries. Several other
countries don't have authorized TA’s on the market. Germany

is the only EU Member state that requires a MA especially for
TAs in NPT. The country registered the first allergen products

for diagnostic use in 1985 and the first TAs for provocation tests
in 1990. The German database of the Paul Ehrlich Institute (PEI:
www.PEl.de) contained the following information at October 31,
2014 (Table 1): a total of 28 allergen products of Grass-/Cereal-/
Herbal pollen for provocation have been registered between
1990 and 2002, 24 allergen products for provocation with tree
pollen have been registered between 1990 and 1991, 21 al-
lergen products for provocation with mould and yeast allergens
have been registered between 1990 and 2004, 9 allergen pro-
ducts for provocation with house dust mites and storage mites
have been registered between 1991 and 2002 and 12 allergen
products for provocation with Animal dander/ -epithelia, have
been registered between 1990 and 1991.

In Spain and Italy, the regulatory process is still under construc-
tion, currently no licences are granted for diagnostic products.
In the United Kingdom and The Netherlands, licenced allergen
products are available for skin prick test, but not for NPT. In
France, there is a specific regulatory framework for the Allergen
Specially Prepared for one Individual (APSI) since 1959. The APSI
authorisation granted to the two French allergen product manu-
facturers covers a total of 64 allergen substances that could be
used for the further preparation of products for diagnostic use.

Definitions

According to the Guideline on allergen products " an aller-
gen is a molecule capable of inducing an IgE response and/

or aType | allergic reaction, while allergen extracts are extracts
from natural biological source materials containing a mixture of
allergenic and non-allergenic molecules and allergen products
are medicinal products containing allergens or derivatives of
allergens for the purpose of in vivo diagnosis or treatment of
allergic diseases.

Allergen extracts may be grouped in homologous groups based
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on the composition and the physiochemical as well as biological
properties of the source material, the cross-reactivity/structural
homology of allergens, the formulation of the finished product
and the production process of the allergen extract and of the
finished allergen product . For group formation all four criteria
have to be fulfilled 4.

Standardization of allergen extracts

As allergen extracts are prepared from natural source material,
they are complex mixtures of antigenic compounds and exhibit
considerable biological variability "?. Thus, standardization of
the extraction process and hence the final product is of major
importance and is a key issue for the quality and safety of al-
lergen products ¥,

In Europe, most manufacturers employ the In-House Reference
Preparation (IHRP) principle for the standardization of their
products: each batch of the product is compared to a respec-
tive internal reference standard. The general monograph on
allergen products of the European Pharmacopoeia "®and the
Guideline on allergen products " provide detailed guidance on
how to characterize IHRPs and state specifications that allergen
products have to comply with 2. An allergen product should
be characterized with respect to three major criteria, and these
criteria should be standardized as much as possible '>'8):

«  Thetotal allergen composition should be determined to
ensure that all major allergens are present in the product
Allergens that are defined as relevant by the manufacturer
should be measured to ensure that they are present in
constant ratios in the product

The total allergenic activity should be quantitated to deter-
mine the overall potency of the product.

Currently, the potency of allergen extracts can either be biologi-
cally standardized (e.g. skin testing) or by using in vitro techni-
ques (IgE binding assays). For the biological standardization of
allergen products, two different standardization systems are in
use 2: the US-American approach ), which uses intradermal
testing in 15 highly sensitized individuals, and the Scandina-
vian approach based on the Danish Allergen standardization
Program from 1976 ©%, which employs skin-prick tests on 20 mo-
derate and highly sensitized individuals. Both methods are used
throughout Europe for the standardization of allergen extracts
and rely on the quantification of the skin reaction from which
biological units are derived. Usually, manufacturers characterize
their IHRPs with respect to the abovementioned criteria, set
individually differing biological units and compare each batch
of allergen product that is manufactured to the respective IHRP.
This does allow for consistency and comparability between bat-
ches of one manufacturer but does not provide comparability of
batches between different manufacturers @, IgE-inhibition tests
are frequently used as in vitro standardization methods and are



Table 1. Pollen of Grasses / Cereals / Herbals. Database of the Paul Ehrlich Institute (PEl: www.PEl.de) containing authorized test allergens for provoca-

tion tests in Germany (information from October 31, 2014).

Test allergen

Allergen manufacturer

European legislation on diagnostic test allergens for allergic rhinitis

Authorization No

Date of Authorization

Ambrosia (Ragweed) HAL Allergie GmbH 1310a/89Nb-1 01.04.1990
Mugwort Leti Pharma GmbH PEI.D.02488.01.2 17.12.2002
Mugwort Allergopharma GmbH & Co. KG 75a/87b 04.06.1991
Stinging nettle Allergopharma GmbH & Co. KG 76a/87b 04.06.1991
Common Mugwort HAL Allergie GmbH 1307a/89Nb-1 01.04.1990
Common Mugwort HAL Allergie GmbH 1307a/89Nb-2 01.04.1990
Barley Allergopharma GmbH & Co. KG 418a/86b 04.06.1991
Cereal Mix Leti Pharma GmbH PELD.02512.01.2 17.12.2002
Pellitory Leti Pharma GmbH PEI.D.01592.02.2 17.12.2002
Grasses Allergopharma GmbH & Co. KG 387a/86b 04.06.1991
Grasses / Cereals Allergopharma GmbH & Co. KG 439a/86b 04.06.1991
Grass Mix Leti Pharma GmbH PELD.02513.01.2 17.12.2002
Grass Mix HAL Allergie GmbH 760a/89Nb-1 01.04.1990
Herbals Allergopharma GmbH & Co. KG 90a/87b 04.06.1991
Timothy Leti Pharma GmbH PEI.D.01554.02.2 17.12.2002
Dandelion Allergopharma GmbH & Co. KG 83a/87b 04.06.1991
Nettle HAL Allergie GmbH 1304a/89Nb 01.04.1990
Nettle HAL Allergie GmbH 1304a/89Nb-1 01.04.1990
Rye HAL Allergie GmbH 750a/89Nb-1 01.04.1990
Rye Allergopharma GmbH & Co. KG 427a/86b 04.06.1991
Common Sheep Sorrel HAL Allergie GmbH 1308a/89Nb-1 01.04.1990
Short Ragweed Allergopharma GmbH & Co. KG 86a/87b 04.06.1991
Summer Herbals Mix HAL Allergie GmbH 1317a/89Nb-1 01.04.1990
Ribgrass HAL Allergie GmbH 1305a/89Nb-1 01.04.1990
Plantain Allergopharma GmbH & Co. KG 88a/87b 04.06.1991
Wheat HAL Allergie GmbH 755a/89Nb-1 01.04.1990
Wheat Allergopharma GmbH & Co. KG 432a/86b 04.06.1991
Common Timothy HAL Allergie GmbH 753a/89Nb-1 01.04.1990

required in the EP monograph on allergen products as control Recombinant major allergens as certified reference materials

for batch-to-batch consistency 2. These tests however lack and the respective ELISAs for the measurement of these major

informations about the content of single allergens ®. allergens in allergen products may advance standardization of

263



Klimek et al.

Table 1. Tree Pollen.

Test allergen

Allergen manufacturer

Authorization No

Date of Authorization

Locust Tree Allergopharma GmbH & Co. KG 398a/86b 04.06.1991
Trees | (early sporulation) Allergopharma GmbH & Co. KG 416a/86b 04.06.1991
Trees Il (intermediate sporulation) Allergopharma GmbH & Co. KG 417a/86b 04.06.1991
Birch HAL Allergie GmbH 1321a/89Nb-1 01.04.1990
Birch Allergopharma GmbH & Co. KG 388a/86b 04.06.1991
Birch Leti Pharma GmbH PEI.D.02356.01.2 07.04.2003
Beech HAL Allergie GmbH 1326a/89Nb-1 01.04.1990
European beech Allergopharma GmbH & Co. KG 399a/86b 04.06.1991
Oak HAL Allergie GmbH 1324a/89Nb-1 01.04.1990
Oak Allergopharma GmbH & Co. KG 401a/86b 04.06.1991
Alder HAL Allergie GmbH 1323a/89Nb-1 01.04.1990
Alder Allergopharma GmbH & Co. KG 402a/86b 04.06.1991
Ash HAL Allergie GmbH 1325a/89Nb-1 01.04.1990
Ash Allergopharma GmbH & Co. KG 403a/86b 04.06.1991
Early flowering Tree-mix | HAL Allergie GmbH 1338a/89Nb-1 01.04.1990
Hazel HAL Allergie GmbH 1320a/89Nb-1 01.04.1990
Hazel Allergopharma GmbH & Co. KG 406a/86b 04.06.1991
Lime tree Allergopharma GmbH & Co. KG 411a/86b 04.06.1991
Cottonwood HAL Allergie GmbH 1327a/89Nb-1 01.04.1990
Cottonwood Allergopharma GmbH & Co. KG 412a/86b 04.06.1991
Planetree Allergopharma GmbH & Co. KG 413a/86b 04.06.1991
Elm Allergopharma GmbH & Co. KG 414a/86b 04.06.1991
Pasture HAL Allergie GmbH 1322a/89Nb-1 01.04.1990
Pasture Allergopharma GmbH & Co. KG 415a/86b 04.06.1991

allergen extracts in the future 2. The CREATE project (Deve- the major allergens contained in the products in mass units 2.

lopment of Certified Reference Materials for Allergen Products This way of standardization would allow for comparability of al-
and Validation of Methods for Their Quantification), a program

funded by the European Union (EU) under the fifth framework

lergen products from different manufacturers. Two recombinant
major allergens, rBet v 1 and rPhl p5a were found to be suitable
program in the field of allergen standardization ?? aimed at as reference materials in a follow-up project to CREATE 2. The
developing certified reference materials for allergen products respective ELISAs were also validated, therefore, these two aller-
based on purified recombinant allergens 2. These allergens gens should be established as biological reference preparations
should serve as standards for the calibration of in vitro allergen and the respective ELISAs as EP standard methods @3,
quantification assays. These assays could then be applied to al-

lergen products and would permit an uniform quantification of Regulatory requirements for a Marketing Authorization Ap-
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Table 1. Moulds.

Test allergen

Allergen manufacturer

European legislation on diagnostic test allergens for allergic rhinitis

Authorization No Date of Authorization

Alternaria alternata
Alternaria alternata
Alternaria tenuis (A. alternata)
Aspergillus fumigatus
Aspergillus fumigatus
Botrytis cinerea
Candida albicans
Cladosporium cladosporioides
Cladosporium herbarum
Cladosporium herbarum
Curvularia lunata
Fusarium moniliforme
Helminthosporium halodes
Mucor mucedo
Mucor mucedo
Penicillium notatum
Pullularia pullulans
Rhizopus nigricans
Mould and Yeasts mix B PC

Mould and Yeasts mix B SP

Serpula lacrymans (Merulius
lacrymans)

Leti Pharma GmbH

HAL Allergie GmbH
Allergopharma GmbH & Co. KG
Allergopharma GmbH & Co. KG

HAL Allergie GmbH
Allergopharma GmbH & Co. KG

HAL Allergie GmbH

HAL Allergie GmbH
Allergopharma GmbH & Co. KG

Leti Pharma GmbH
Allergopharma GmbH & Co. KG
Allergopharma GmbH & Co. KG
Allergopharma GmbH & Co. KG

HAL Allergie GmbH
Allergopharma GmbH & Co. KG
Allergopharma GmbH & Co. KG
Allergopharma GmbH & Co. KG
Allergopharma GmbH & Co. KG

HAL Allergie GmbH

HAL Allergie GmbH

Allergopharma GmbH & Co. KG

plication for NPT test allergens

The regulation of TAs follows the European Pharmacopoeia and
the European Medicines Agency (EMA) Guideline on allergen
prOdUCtS (11,14,16,24).

For authorization of a TA, several regulatory requirements have
to be fulfilled like clinical trials, reqular update of the dossiers,
handling of variation processes, ongoing stability testing and
creation of periodic safety update reports (PSURs).

According to the Guideline on Clinical Evaluation of Diagnostic
Agents @, clinical trials for test allergens have to be carried out
before application for a MA is possible. Thereby, the manufactu-
rer is expected to demonstrate safety, sensitivity and specificity
of the TA.

Such studies are time consuming since planning, implementati-
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PEI.D.02949.01.2 18.03.2004
1356a/89Nb-2 01.04.1990
328a/87b 04.06.1991
351a/87b 04.06.1991
1357a/89Nb-2 01.04.1990
352a/87b 04.06.1991
1364a/89Nb-2 01.04.1990
1367a/89Nb-2 01.04.1990
355a/87b 04.06.1991
PEI.D.02997.01.2 24.04.2007
356a/87b 04.06.1991
357a/87b 04.06.1991
358a/87b 04.06.1991
1372a/89Nb-2 01.04.1990
360a/87b 04.06.1991
362a/87b 04.06.1991
364a/87b 04.06.1991
365a/87b 04.06.1991
1392a/89Nb-1 01.04.1990
1392a/89Nb-2 01.04.1990
367a/87b 04.06.1991

on and evaluation may take several years and induce high costs.
Additional expenses arise from the development of appropriate
methods for quality assurance and the requirements of stability
studies. The permitted potency variation of the labelled activity
is 50% to 150% in the EMA 2010 guideline version being 50%
to 200% in the earlier monograph @, Moreover, for products
without potency measurements which are defined on protein
content only, the permitted variation is 80% to 120% of the
labelled amount. According to the guidelines on Good Manu-
facturing Practice (GMP), stability studies need to be performed
that include the continuous determination of the activity of

the active substance of at least 3 batches of a TA covering the
product’s whole shelf life period.

A decentralized procedure for new marketing authorizations
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Table 1. House Dust Mites / Storage Mites.

Allergen manufacturer

Test allergen

Authorization No Date of Authorization

Acarus siro Allergopharma GmbH & Co. KG

Dermatophagoides farinae Leti Pharma GmbH
Dermatophagoides farinae Allergopharma GmbH & Co. KG
Dermatophagoides pteronyssinus Leti Pharma GmbH
Dermatophagoides pteronyssinus Allergopharma GmbH & Co. KG
Dust mite | (D-pter-) HAL Allergie GmbH
Dust mite Il (D-farinae) HAL Allergie GmbH
Lepidoglyphus destructor Allergopharma GmbH & Co. KG

Tyrophagus putrescentiae Allergopharma GmbH & Co. KG

Table 1. Animal dander / epithelia.

Test allergen Allergen manufacturer

Hamster Allergopharma GmbH & Co. KG
Dog Allergopharma GmbH & Co. KG
Dog HAL Allergie GmbH
Rabbit Allergopharma GmbH & Co. KG
Cat Leti Pharma GmbH
Cat HAL Allergie GmbH
Cat Allergopharma GmbH & Co. KG
Cow HAL Allergie GmbH
Guinea pig Allergopharma GmbH & Co. KG
Horse Allergopharma GmbH & Co. KG
Horse HAL Allergie GmbH
Bovine Allergopharma GmbH & Co. KG

where a product can be authorized directly in different member
states is possible in addition. This procedure is of equal effort
than the authorization of a new therapeutic allergen product.
After MA, the entire approval documentation must be kept

up to date in every country in which the TA is authorized "V
including documentation of adverse events collected during
routine use in the market, from clinical trials and from publicati-
ons in PSURs. PSURs should allow the authority to evaluate the
risk-benefit potential of the drug #*. During the first 2 years after
approval for aTA, these have to be submitted to the national

1863a/89a 04.06.1991
PEI.D.01596.01.2 17.12.2002
467a/87b 04.06.1991
PEI.D.01598.01.2 17.12.2002
466a/87b 04.06.1991
1403a/89Nb-2 01.04.1990
1404a/89Nb-2 01.04.1990
1864a/8%a 04.06.1991
1865a/8%a 04.06.1991

Authorization No Date of Authorization

25a/87b 04.06.1991
27a/87b 04.06.1991
1436a/89Nb 01.04.1990
29a/87b 04.06.1991
PEI.D.02762.01.2 17.06.2003
1437a/89Nb 01.04.1990
389a/86b 04.06.1991
1438a/89Nb 01.04.1990
31a/87b 04.06.1991
32a/87b 04.06.1991
1439a/89Nb 01.04.1990
34a/87b 04.06.1991

authority every 6 months, in year 3 and 4 every 12 months and
thereafter every 3 years.

What will happen to NPT allergen extracts for routine use in
the EU?

Since the financial expenses for initiation and maintenance of
NPT allergen product authorizations far outreach possibly rela-
ted revenues, the manufacturers may be forced to significantly
limit their allergen portfolios. Significant price increases can be
anticipated for the remaining TAs. Most of the expenditures are
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Table 2. Important National laws, directives, decrees and registries regu-

lating allergens for provocation testing in Europe

State National laws, directives, decrees

German national Drug Law and Pharmaceutical
Products and Active Ingredients Manufacturing
Regulation

Germany

British Pharmaceutical Products law and British

United Kingdom PlEEasseE

Royal Decree covering among other items the

Spain registration of allergen products ( 10.2013 vom 24.
07.2013)
Austri Austrian Registry of pharmaceutical specialty pro-
ustria . i
ducts, allergen manufacturing regulations, § 7a
The Netherlands ~ Geneesmiddelenwet, Dutch national drug law
Sweden National Guidelines: LVFS 2003:11 and 2014:7

National Drug Law: Act No. 378/2007 Coll. of 06.

Czech Republic 12.2007

Swiss Drug law, abbreviated procedure for allergen
products that are already registered in other
countries.

Switzerland

fix costs independent of the quantity sold. Thus, prices for in-
vivo allergen products used in lower quantities like NPT TAs may
need to be twenty to fifty fold higher than prices of frequently
used Prick test TAs (",

Thus, several NPT allergen products will disappear from the
market and it is of little probability that manufacturers will apply
for more than a limited low number of new MAs.

Discussion

NPT depends on the quality of the allergen extract used for the
provocation. Until now, not all commercial allergen extracts
fullfil the required quality standards (26). In addition to standar-
dization, the stability and purity of allergen extracts needs to
be controlled @ and preservatives in the extract may induce
nonspecific nasal reactions. This explains why registration and
authorization of NPT-TAs by national authorities within the EU
with quality control of all parameters listed above is of special
importance for patients and allergologists.

In routine use, the nasal allergen provocation model uses either
a single (supra-threshold) provocation or a series of successive
provocations of increasing allergen dose separated by at least
10 minute intervals (titrated provocation) 632, Whereas the first

European legislation on diagnostic test allergens for allergic rhinitis

method is used for diagnostic purposes and allows a qualita-
tive evaluation, the latter is suited to get a more quantitative
information on the sensitivity of the mucosa and thus allows for
evaluations of all kinds of treatments of allergic rhinitis %32,
According to the Europan Medical Agency (EMA), NPT can be
used in phase-ll-studies to evaluate the dose-response effects
of allergen immunotherapy (AIT) 3. It has been used in several
controlled clinical trials 3%, Moreover, it has been recommen-
ded for evaluations of the efficacy of AIT in routine every-day
use “9,In this regard, NPT should be performed in a titrated
manner to assess changes in the individual nasal threshold
dose. A titrated NPT allows comparisons of the pre- and post-
treatment nasal allergen thresholds. Target parameter in the first
approach is the quantitiy of the clinical response of the mucosa
measured using symptom scoring, rhinomanometry or acoustic
rhinometry measures or biomarkers in nasal secretions (29), the
target parameter in the second approach is the allergen dose
that provokes the predefined threshold response. If employed
in this way, NPT may detect even small differences between
treatments in comparatively low numbers of subjects “".

NPT might also generate useful information in the evaluation of
asthmatic patients, since 85% of patients show identical respon-
ses at the nasal and bronchial mucosa upon allergen challenges,
however NPT is a much safer procedure compared to allergen-
specific bronchial provocation #>43, This co-dependence is given
in 90% of grass pollen allergics, but only in 70% of house dust
mite allergics ¥, In asthmatic children, NPT with aeroallergens
was found to be useful in establishing the clinically relevant al-
lergen and to be safe even in the absence of rhinitis 4.
Moreover, NPT might be especially useful in a subgroup of pa-
tients with symptoms of AR, demonstrating an IgE-production
at the site of the nasal mucosa without detection of a systemic
allergic sensitization in skin-tests or in serum. This phenome-
non represents the so called “local allergic rhinitis (LAR)” ©7:4546),
Evidence exists for a specific Th2-cytokine release and Tryptase-
and Eosinophil Cationic Protein-production in the nasal mucosa
after allergen exposure in these patients without systemic
sensitization. It could be demonstrated that these patients also
have an early and/or late-phase response to NPT ). LAR can be
diagnosed using a single NPT test extract even if patients suffer
from a clinically relevant polysensitization to different aeroaller-
gens (46). However, the multiple aeroallergen extracts that are
needed to perform such NPT’s may no longer be available. Each
individual mixture of different allergen extracts will create a new
allergen product and each thus created NPT allergen product
will require a new application for a MA.

Conclusion

In conclusion, the regulatory requirements for legislation within
the EU have a tremendous impact on the availability of diagnos-
tic allergens for NPT in Europe and will make make nasal provo-
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cation testing allergens unavailable in different member states.
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