Major Allergens and Allergenic Exiracts

Allergenic Extract Complexity

ALK has been in the allergenic extract market for more than 95 years.
Since entering the US market in 1985, ALK has grown to be one of the
top US extract suppliers, providing consistent, quality products to
numerous markets offering allergy testing and treatment. This technical
memo serves as a reference and overview of the concept of major
allergens in allergenic extracts. Additionally, the Medical Scientific
Affairs team is available to answer any questions you may have.

Allergenic extracts are complex biological materials. Each preparation
contains non-allergenic materials along with a wide range of proteins
and glycoproteins, some of which can be allergens in atopic patients.
Numerous studies have demonstrated that most extracts contain a few
allergens that induce specific IgE in the majority of patients who exhibit
sensitivity to the extract. A major allergen is one that induces IgE in at
least 50% of sensitive patients in a population and exhibit strong IgE
binding2.

When allergenic extracts are manufactured, they are labeled with
various units that denote potency or concentration. Worldwide, many
different types of units are used in conjunction with allergenic extracts.
In the US, extracts may be labeled as weight-to-volume (w/v) which
reflects the ratio of source material, such as pollen, to the volume of
extracting fluid. Other US extracts are labeled in protein nitrogen units
(PNU), which is an indication of the protein content of the extract. The
FDA has established potency specifications for a limited number of
allergenic extracts. Allergy Units (AU) and Bioequivalent Allergy Units
(BAU) are applied to dust mite extracts (AU) and grass and cat extracts
(BAU). Short Ragweed extracts are labeled in w/v or PNU, but also
describe the quantity of the major allergen in Antigen E Units (also
known as Amb a 1) 3.

In Europe, the situation is even more complex since each manufacturer
may develop their own unit measurements based on in-house
references. Thus, products may be labeled in SQ Units, IR Units, HEP, UM,
BAU, and other units. As a result, virtually all publications relating to
allergy immunotherapy clinical trials report dosing in terms of local units
and the amount of particular major allergen. This allows physicians and
researchers to compare the doses used in different clinical studies with
those used in clinical practice as well as in other research studies?2. The
range of units applied to allergenic extracts makes it difficult for
physicians and researchers to compare the results of clinical studies in
which the treatment doses were described in different units. As a result,
an international effort was established to implement a common
language for expressing immunotherapy dosing?-2.
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Major allergen content has been accepted as a convenient, objective
marker for dosing!2. This concept has been incorporated into the US
Immunotherapy Practice Parameters (ITPP) in the 2011 update3. The
ITPP suggests that physicians contact their extract suppliers to obtain
major allergen values for key extracts they use. ALK can provide major
allergen data for standardized products.

The Usefulness of Major Allergen Values

Many of the studies that have demonstrated the efficacy of allergy
immunotherapy were conducted in Europe using products labeled in a
variety of units. For example, in a number of widely cited
immunotherapy studies including some for grass, mite, cat, and birch,
the dosing was expressed in SQ Units (ALK-Abell6 A/S, Horsholm,
Denmark). When these studies were published, the dosing was also
expressed in terms of the major allergen content of the maintenance
doses delivered*>. Today, virtually all clinical immunotherapy trials
report doses in the labeled units and in terms of one or more major
allergens. Published US immunotherapy studies have also reported
dosing in terms of major allergen®’. Allergy researchers around the
world are now reporting immunotherapy dosing in terms of the quantity
of major allergen in each maintenance dose. ALK US endorses this
approach and several of our scientists have participated in developing
and validating methods for quantifying major allergen levels in allergen
extracts’2.

ALK routinely measures major allergen contents in standardized
products as well as in a number of non-standardized products. ALK R&D
laboratories in Denmark and Spain have published a number of scientific
papers on these analytical methods3-19.

Allergists in clinical practice have become aware of the trend toward
establishing dosing based on major allergen content. As this awareness
has grown, many allergists have requested major allergen content data
from manufacturers as recommended by the ITPP. This information is
reported to be useful to allergists in allowing them to compare their
treatment protocols with those reported in the literature and suggested
in the ITPP3.

Summary

Analytical results indicated considerable differences in major allergen
content of non-standardized pollen extracts. Many of those differences
can be attributed to variations in the allergen content of the source
pollen materials. Standardized extracts exhibit less variability between
lots as would be expected. However, standardized products vary in their
major allergen content among U.S. manufacturers.



Table 1. Standardized Extracts

The following tables give an overview of the major allergen content of a ALK Standardized Extracts
range of ALK allergenic extracts. In addition, the table for standardized Probable ALK-Abellé Major
extracts indicates the range of major allergen values found in samples Product Therapeutic Dose Allergen Content
i * * %
from across the US industry. (7T (R Gl
e ALK has developed and validated a number of immunochemical Mite: D. pteronyssinus — Derp1l+
. . X 10,000 AU 7-15ugDerp1l 120
methods for determining the major allergen content of allergenic n=53 Derp 2
extracts. U.S. Extract Industry Range: Der p 1 & Der p 2: 8 — 538
e Allergy research laboratories worldwide are expressing
X X i X K Mite: D. farinae — f
immunotherapy dosing in terms of micrograms of major allergen. 10,000 AU 7-15 pg Der f 1 DDer f12+ 160
er
o Allergists should read and follow the package inserts that accompany n=>52
the allergenic extracts used in their practices. Broad guidelines U.S. Extract Industry Range: Der f 1 & Der f 2: 48-216
suggesting target immunotherapy doses were provided in the Cat Hair/Epithelial -
Immunotherapy Practice Parameters issued by the ACAAI and AAAAI 10'06020 BAU 10-15pgFeld1 Feld1 40
n=
in 2011.
e . . . U.S. Extract Industry Range: 26 — 44
e Lot-specific Certificates of Analysis are available upon request for v Hang
more than 20 important allergenic extracts. Physicians may refer to
the average major allergen values presented in the table below or Bermuda —
s . . . 10,000 BAU/ml: Not yet reported Cynd1 200
may use the specific values provided on each Certificate of Analysis. o33 / yetrep v
e The major allergen values presented in the following tables were
. . U.S. Extract Industry Range: 125-449
obtained at or near the time those products were released.
. - . Orchard Grass —
24
Preliminary stability data have been described elsewhere?4. 100,000 BAU/ml: 10-20 g Dac g 5 Dacgs: 760
n=22
U.S. Extract Industry Range: 294 — 940
Meadow Fescue —
100,000 BAU/ml: 10-20 ug Fese 5 Fese5: 150
n=16
U.S. Extract Industry Range: 75 — 190
Perennial Rye —
100,000 BAU/m: 10-20 ug Lol p 5 Lol p 5: 470
n=22
U.S. Extract Industry Range: 200 — 436
June/Kentucky Bluegrass —
100,000 BAU/m: 10-20 pg Poap 5 Poap5: 320
n=14
U.S. Extract Industry Range: 118 — 421
Timothy Grass —
100,000 BAU/ml: 10-20 ug Phl p 5 Phi p 5: 620
n=26
U.S. Extract Industry Range: 354 - 1,336

*Immunotherapy maintenance dose or dose range reported in scientific
literature from controlled trials.

**Major allergen average values determined by ALK
immunochemical (ELISA) methods and in-house reference analytical

using

standards. Data on file.
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Table 2. Center-AL Extracts

Center-Al, Alum-Precipitated Extracts
) ALK Major Allergen
Major
Extract Product Type Content
Allergen
Mean pg/mL
Kentucky Blue/June 45
20k PNU/mL N=13
Meadow Fescue
145
20k PNU/mL N=9
Orchard
205
20k PNU/mL N=12
Perennial Rye
Gr5 95
20k PNU/mL N=11
Timothy
110
20k PNU/mL N=13
Timothy
40
10k PNU/mL N=13
Brome
15
20k PNU/mL N=9
Bermuda
25
10k PNU/mL N=17
Cynd1
Bermuda
65
20k PNU/mL N=11
Short Ragweed
110
20k PNU/mL N=7
Amba1l
Short Ragweed 55
10k PNU/mL N=7
Olive (pollen)
Oleel 370
10k PNU/mL N=14
Birch
55
10k PNU/mL N=13
Betv1
Alder
20
10k PNU/mL N=10
English Plantain
Plall 10
10k PNU/mL N=16

Short Ragweed Extracts (Antigen E Content)

All products that contain Short Ragweed extracts must be analyzed for
major allergen content by a method prescribed by the FDA. The results
of this analysis are confirmed by the FDA. The Antigen E, or Amb a 1,
value is printed on each label. The mean value for aqueous 1:10 w/v
short ragweed is 500 pug/mL and glycerinated 1:20 w/v is 250 pg/mL.
Effective maintenance doses for Short Ragweed were reported to be in
range of 6-24ug Antigen E Units (micrograms) per injection.
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Non-Standardized Extracts

In addition to the standardized products listed in Table 1, ALK has
developed the capability to analyze the major allergen content in a
number of non-standardized products. The major allergen data provided
are representative of assays performed in the ALK Allergy Lab. This data
is intended to be informational only, and does not confer or imply that
all lots manufactured will conform to these concentrations that are
noted in Tables 2 and 3.

ALK has been using the same methods to determine major allergen
content of source materials and production lots for more than 12 years
and has data on major allergen content for many of the most widely
prescribed allergenic extracts20-23,

Table 3. Non-Standardized Extracts

Non-Standardized Extracts
) ALK Major Allergen
Major
Extract Product Type Content
Allergen
Mean pg/mL
Birch*
420 pg/mL
1:10 w/v aqueous N=32
Betula Group 1
Birch* 240 pg/mL
1:20 w/v glycerinated N=39 He
English Plantain
35 ug/mL
1:10 w/v aqueous N=17
Plall
English Plantain
) 15 pg/mL
1:20 w/v glycerinated N=21
Olive (Pollen)
> 350 pg/mL
1:10 w/v aqueous N=7
Oleel
Olive (Pollen)
. > 590 pg/ml
1:20 w/v glycerinated N=15
Mugwort/Sage/Wormwood
gwort/Sage/ 3000 pg/mL
1:10 w/v aqueous N=25
Artv1
Mugwort/Sage/Wormwood
s /sag / 1500 pg/mL
1:20 w/v glycerinated N=14
Brome 135 pg/mlL
m
1:10 w/v aqueous N=9 H&
Gr5
Brome 85 ug/mL
m
1:20 w/v glycerinated N=4 H
Dog Hair
€ ) Canfl <5 pg/mL
1:10 w/v glycerinated N=6
Alternaria
. Altal <1 pg/mL
1:20 w/v glycerinated N=22

*B. nigra, B. verrucosa

ALK Commitment

ALK is committed to helping Allergy Specialists maintain uniformity of
care for their patients. Please do not hesitate to contact your Allergy
Consultant, Customer Service (800.325.7354) or Medical Scientific
Affairs (855.782.9323, science@alk.net, or submit your scientific
questions to our 24/7 online helpdesk in a support ticket at:



https://alkinc.freshdesk.com) should you have additional questions or
concerns regarding ALK products.

The information provided in this memo is not sufficient for proper
diagnosis and treatment of patients. A thorough evaluation by their

healthcare provider is required prior to any changes to immunotherapy.

All decisions regarding potential patient care are solely at the discretion
of the treating physician. Please see full prescribing information.
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