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Allergen-specific immunotherapy has been practiced for more
than a century,1 with the first allergen extracts being prepared in a
noncommercial setting in laboratories associated with allergy
treatment clinics.2,3 Subsequently, allergen extract manufacturers
started to provide the allergen solutions needed to formulate im-
munotherapy extracts or vaccines. Initially, conditions and meth-
ods of preparation were variable, but as US agencies, such as the
Food and Drug Administration (FDA), began examining these com-
panies and manufacturers started to invest in better production
and quality control technologies, the conditions of the preparation
of allergen extracts have improved markedly. A more detailed dis-
cussion on how themanufacturing of the allergen extracts evolved
and how this industrial process was supervised by the Hygienic
Laboratory of Public Health and Marine Hospital Service and since
1972 by the FDA, can be found in a recent publication.4

As the practice of allergen immunotherapy expanded, allergen
manufacturers produced and licensed an increasing number of
allergen extracts. Currently, more than 1,200 allergen extracts are
registered by the FDA. Since the early 1980s the FDA has been
systematically reviewing data available on licensed allergen ex-
tracts in the medical and scientific literature and in other docu-
ments containing product information. The first set of data was
created by an external advisory review panel, the Original Panel.
Panel members analyzed available information on allergen ex-
tracts and published their findings in its final report in 1981 (21
CFR §601.25, also known as Panel I). The Reclassification Panel
published the results of an updated literature review in a report
in 1983 (21 CFR §601.26, also known as Panel II). Reports of the
Original and Reclassification Panels are available at http://
www.fda.gov/BiologicsBloodVaccines/Allergenics/default.htm.

During the following 2 decades from the more than 1,000 aller-
gen extracts licensed by the FDA through its Center for Biologics
Evaluation and Research Division (CBER), a total of 19 allergen
extracts were standardized. In 2004, the FDA formed a new com-
mittee to review available scientific andmedical data on the safety
and effectiveness of extracts. As opposed to the panels from 1981
and 1983, this time the committee is internal in its origin, and the
review is focused exclusively on nonstandardized allergenic ex-
tracts. The committee designed a data file to facilitate the storage of
supporting data in a standardizedmanner. The data file contains for
each product a report of its information, a list of associated and
reviewed literature, and a discussion on the product. The complete
data set created by an FDA internal committee containing the
documentation of each allergen can be accessed online (http://
www.fda.gov/BiologicsBloodVaccines/Allergenics/ucm272115.htm).
Figure 1 shows an example of the information as it can be found in
the FDA report on barnyard grass pollen. This approach to present
the information on each allergen extract was presented by the FDA
and discussed with a panel of external experts at the Allergenic
Products Advisory Committee meetings in 2005 and 2006.
Throughout the subsequent years the internal committee at the
FDA proceeded to collect the information, which was finally pre-
sented in an FDA report on September 26, 2011 (http://
www.gpo.gov/fdsys/pkg/FR-2011-09-26/pdf/2011-24598.pdf).
According to the FDA, this process will assist the agency in its
continued oversight of regulated products.

Origin of the Data Collected by the Internal Committee
of the FDA

The internal committee of the FDA used 2 main sources to
integrate the September 2011 report. First, the literature reviewed
by the Allergenics Advisory Review Panels (Original and Reclassifi-
cation Panels) in their reports from 1981 and 1983 was used as a
source document. Second, all data concerning the effectiveness and
safety of nonstandardized allergenic products that have become
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available since 1972 were searched. These data include not only
published literature but also available manufacturer data and data
from other external sources. In its official communication from
September 26, 2011, the FDA further specifies this latter source
(Tables 1 and 2).

However, not all information obtainedwas considered useful by
the internal committee of the FDA. The following list is considered
not adequate information:

1. Random experience
2. Studies that lack sufficient scientific detail (eg, imprecise no-

menclature)
3. Isolated case reports (However, case reports are acceptable

when corroborated by other case reports from independent au-
thors, well-described allergen challenge data, or valid cross-
reactivity data.)

Content of the FDA Communication

In the official communication dated September 26, 2011, the
FDA made the final report with all the gathered information on

allergen extracts available to the public and announced that all
nonstandardized allergen extracts were classified according to the
level of evidence that exists, concerning their use in the diagnosis
and treatment of allergic disease (Table 3). Extracts on list 1 are
those with sufficient data on their usefulness as diagnostic and
therapeutic agents. List 2 contains food extracts. List 3 includes
allergen extracts with sufficient data on their usefulness as diag-
nostic agents but for which the internal committee could not find
sufficient data to support their usefulness as therapeutic agents.
List 4 contains those extracts for which conclusive data are lacking
for their use as both diagnostic and therapeutic agents. List 5 con-
tains extracts with potential safety issues.

The FDA further stated it is making the report available to pro-
vide information and obtain comments from public and private
stakeholders. Additional input on the report was sought from the
Allergenic Products Advisory Committee at a meeting held on Oc-
tober 25, 2011. In response to input received at that meeting, the

Table 1
Data sources for the Food and Drug Administration September 2011 report on the
safety and effectiveness of nonstandardized allergen extracts

Published literature (from
1972 to the present)

This literature was acquired by searching for
articles using a PubMed and/or Institute for
Scientific Information (ISI) search engine
(English-language literature articles only).

Publicly available
manufacturer data

These data were obtained by reviewing
information published in the literature.

Medwatch data (collected for
years 1987 to 2010)

These data were evaluated for safety-related
product trends.

Data from other external
sources

These data were obtained by performing a broad
Internet search (eg, Google) to check for any
additional safety or effectiveness data not
captured in published articles found via
PubMed or ISI.

Table 2
Criteria for studies from which the Food and Drug Administration collected data

1. Provided identifiable, specific, and valid nomenclature for the source materials
used in the preparation of the allergenic extracts in the studies

2. Were performed using aqueous-based extracts prepared from specifically
identified source materials with correct nomenclature

3. Described identifiable, specific, and valid study methods.
4. Provided objective and evaluable data
5. For skin test data in the studies: obtained positive skin test results in index

cases by either skin prick or intradermal methods, demonstrated by the
following:
a. Wheal or erythema
b. Where appropriate, comparison to positive and negative control data in the

same study participants
6. For studies with cross-reactivity data, demonstrated cross-reactivity by the

following:
a. Enzyme-linked immunosorbent assay or radioallergosorbent test inhibition
b. Western immunoblot
c. Other valid immunochemical data

Fig. 1. Example of a Food and Drug Administration report on barnyard grass pollen.
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deadline for receiving comments from the public, first set on No-
vember 25, 2011, has been postponed until April 26, 2012 (FDA,
official communication, November 16, 2011) to allow for additional
time to submit comments. Finally, the communication states that
the FDA has not made any regulatory decisions until now concern-
ing the report.

Reasons for Concern and Future Actions

As such, all 1,269 licensed, nonstandardized allergen extracts
are accommodated into the 5 FDA lists (Table 3).4 List 4, called
“Non-Standardized Allergenic Extracts: Minimal or No Literature
Relating to Use in Diagnosis and Treatment,” is the first reason for
concern. It includes 565 allergen extracts, a third of which are still
sold on a regular basis. If no information on these products is
submitted by the public, it is not clear what actions the FDA will
take regarding their continued availability. The second reason for
concern is list 3, which is called “Non-Standardized Allergenic
Extracts (Non Food): Use in Diagnosis Addressed in Literature.” For
the extracts on list 3, the internal committee of the FDA could not
find sufficient data to document their efficacy as therapeutic
agents. Again, it is unclear what the consequences of being on list 3
will be for the future use of these allergen extracts. A third concern
is list 5, which is small, with only 16 extracts, including house dust,
that are of doubtful composition or in which safety issues can be
detected. Finally, food extracts on list 2 shall in the future probably
only be available for diagnosis.

Leadership from professional allergists’ organizations (the
American Academy of Allergy, Asthma and Immunology [AAAAI],
the American College of Allergy, Asthma and Immunology [ACAAI],
and the American Association of Otolaryngologic Allergists
[AAOA]) have decided to respond to the FDA’s invitation to submit
further evidence on the extracts from lists 3 and 4. Cooperationwas
sought with representatives of allergen manufacturers to establish
which allergen extracts from list 4 are still commercially available.
Extracts on list 4 that are rarely or never produced were excluded
from the list of extracts to be rescued, reducing the 565 allergen
extracts to 187. Next, experts from within and outside the immu-
notherapy committees of the 3 organizations mentioned have
started searching for information on these 187 extracts that
might have been missed by the FDA (see eResults, updated until
March 8, 2012). Latest updates can be obtained from the
e-mail account of the first author of this article (marlar1@
prodigy.net.mx). Moreover, the general membership of all 3 orga-
nizations has been invited to submit information on the extracts

and comments on the FDA report. All information from allergists/
immunologists is to be forwarded through the path described at the
end of this article through the officers of the ACAAI and AAAAI so
that there can be a coordinated reply to the FDA.

Information that Might be Acceptable to Rescue Allergen
Extracts

According to strategies exposed in both federal letters published
online by the FDA (September 26 and November 16, 2011), the
following guidelines can be of help in the collection of useful infor-
mation on allergen extracts from list 4, which might be acceptable
to the FDA.

A. Data published (PubMed, Institute for Scientific Information,
other search instruments) but not found by the FDA panel on its
search
a. Publicationswithin the searchfield of the FDAbut overlooked
b. Publications outside the search field of the FDA:

i. Publications in languages other than English
ii. Publications from before 1972

B. Data from manufacturers, available to the public, but not found
by the FDA

C. Unpublished data. FDA states these data should include the
following information, if available:
a. Date(s) of collection
b. Genus and species of the extract(s) studied and method of

preparation
c. Dose and route of administration
d. Patient demography
e. Additional clinical information (including confirmatory test-

ing, such as challenges or serum specific IgE determinations)

1. Case reports are acceptablewhen corroborated by the following:
a. Other case reports from independent authors
b. Well-described allergen challenge data
c. Valid cross-reactivity data.

2. For skin test data in the studies: obtained positive skin test
results in index cases by either skin prick or intradermal meth-
ods, demonstrated by the following:
a. Wheal or erythema
b. Where appropriate, comparison to positive and negative

control data in the same study participants

3. For studies with cross-reactivity data, demonstrated cross-reac-
tivity by the following:
a. Enzyme-linked immunosorbent assay or radioallergosorbent

test inhibition
b. Western immunoblot
c. Other valid immunochemical data

Conclusion

Recent reports by Bernstein et al and from the FDA presenta-
tions to the Allergenic Products Advisory Committee have shown
that allergen immunotherapy is safer than ever, with no fatal
events reported in a nationwide, ongoing surveillance study
during the last 4 years,5–7 and through the FDA’s MedWatch
program, Adverse Event Reporting System (AERS),8 there was
one fatal reaction reported in 2009. With these data on safety,
along with studies of efficacy and cost-effectiveness,9–11 it is
clearer that immunotherapy is an important part of the medical
treatment for allergic diseases, such as allergic rhinosinucon-
junctivitis, allergic asthma, insect sting hypersensitivity, and
atopic dermatitis.12 Part of the enhanced safety and efficacy of
these products has been due to the efforts of CBER to enforce
production of standardized extracts on one hand and of the

Table 3
Tables published online as an official Food and Drug Administration document,
September 27, 2011a

Table
No.

Title No. of allergen
extracts included

1 Non-Standardized Allergenic Extracts: Use in
Diagnosis and Treatment Addressed in
Literature

480

2 Non-Standardized Allergenic Extracts (Foods): Use
in Diagnosis Addressed in Literature

134

3 Non-Standardized Allergenic Extracts (Non Food):
Use in Diagnosis Addressed in Literature

73

4 Non-Standardized Allergenic Extracts: Minimal or
No Literature Relating to Use in Diagnosis and
Treatment

565b

5 Non-Standardized Allergenic Extracts: Potential
Safety Issues

17

aTo gain access to the tables, (1) go to www.regulations.gov; (2) look for area to
“enter key word or ID”: enter docket number FDA-2011-N-0599; and (3) at the
bottom of the page, it will list “Report and Information on Non-Standardized Aller-
genic Extracts in Diagnosis and Treatment of Allergic Disease.”
bOf these, 185 extracts are still soldwith certain regularity and form the basis for the
Mission Allergen Rescue Initiative.
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allergen manufacturers improving the general conditions for
collection of raw material and production of allergenic vaccines
for treatment and diagnosis on the other hand. As allergists we
must applaud their efforts and assist them in this task of deter-
mining relevance for the allergens in question.

We ask your help in this undertaking. You will be helping your-
selves and future allergists.

The AAAI and the ACAAI, together with the AAOA, are undertak-
ing a joint effort to gather information and present a complete,
coordinated report to the FDA. Submit your electronic comments
on the report before April 15, 2012, to marlar1@prodigy.net.mx.
After that deadline comments canonly be submitted individually to
the FDA docket by April 25, 2012.

Supplementary data

Supplementary data associatedwith this article can be found, in
the online version, at doi:10.1016/j.anai.2012.03.007.

References

[1] Noon L. Prophylactic inoculation against hay fever. Lancet. 1911;1:1572–1573.
[2] Cooke R. The treatment of hay fever by active immunization. Laryngoscope.

1915;25:108–112.

[3] Cohen SG, Frankland AW, Dworetzky M. Noon and Freeman on prophylactic
inoculation against hay fever. J Allergy Clin Immunol. 2003;111:1142–1150.

[4] Slater JE,Menzies SL, Bridgewater J, et al. TheUS Food andDrugAdministration
review of the safety and effectiveness of nonstandardized allergen extracts. J
Allergy Clin Immunol. 2012. Epub ahead of print.

[5] Bernstein DI, Wanner M, Borish L, Liss GM. Twelve-year survey of fatal reac-
tions to allergen injections and skin testing: 1990-2001. J Allergy Clin Immunol.
2004;113:1129–1136.

[6] Bernstein DI, Epstein T, Murphy-Berendts K, Liss GM. Surveillance of systemic
reactions to subcutaneous immunotherapy injections: year 1 outcomes of the
ACAAI and AAAAI collaborative study. Ann Allergy Asthma Immunol. 2010;104:
530–535.

[7] Bernstein DI, BlaissMS, Cox LS, et al. Current standards and future directions in
immunotherapy: perspectives on challenges and opportunities for the aller-
gist. Ann Allergy Asthma Immunol. 2011;107:422–425.

[8] MedWatch Online Voluntary Reporting Form (3500). Available at www.
accessdata.fda.gov/scripts/medwatch/medwatch-online.htm. Accessed
March 27, 2012.

[9] Hankin CS, Cox L, Lang D, et al. Allergen immunotherapy and health care cost
benefits for children with allergic rhinitis: a large-scale, retrospective,
matched cohort study. Ann Allergy Asthma Immunol. 2010;104:79–85.

[10] Hankin CS, Cox L, Bronstone A. The health economics of allergen immunother-
apy. Immunol Allergy Clin North Am. 2011;31:325–341.

[11] Lockey RF, Hankin CS. Health economics of allergen-specific immunotherapy
in the United States. J Allergy Clin Immunol. 2011;127:39–43.

[12] Cox L, Esch RE, Corbett M, Hankin C, Nelson M, Plunkett G. Allergen immuno-
therapy practice in theUnited States: guidelines,measures, and outcomes.Ann
Allergy Asthma Immunol. 2011;107:289–299.

Larenas-Linnemann, Finegold, and Nelson / Ann Allergy Asthma Immunol xx (2012) xxx4

mailto:marlar1@prodigy.net.mx.
http://dx.doi.org/10.1016/j.anai.2012.03.007
http://www.accessdata.fda.gov/scripts/medwatch/medwatch-online.htm
http://www.accessdata.fda.gov/scripts/medwatch/medwatch-online.htm


Count Type Product SPT SCIT Xreact Reference Nr PDF Species

186 Crop Alfalfa SPT x x

(1) this ref. for inhalant
allergen, (2)[Liang
2010], [Wilkins 1999]

Review 30, comment 39, review 41, PDF
69, PDF 87; alfalfa crop risk factor for
resp sympt: PDF 88. Medicago sativa

1 Weed Alkali Blite Sueda??

106 Food Apple SPT x
Bet v 1,
apple, peach (3, 4) Review 23, 4th allergen

107 Food Apricot SPT x x Review 105

48 Mold Aspergillus flavipes x x x Warner Carr Review 62

49 Mold Aspergillus glaucus SPT
Xreact other
molds (5, 6) Review 55

47 Mold Aspergillus Mix

50 Mold Aspergillus nidulans SPT + IgE (7-9)
Comment 39, Review 40, PDF 73
(importance as airborne spores)

51 Mold Aspergillus ustus x x x DConstable, no data Review 66

2 Weed Baccharis SPT x X (10)
PDF 26, review 49 could find no more
data 19%  SPT positive

52 Mold Barley Smut x x X Mark Corbett 20 review

108 Food Basil

109 Food Bass, Black

3 Weed Bassia SPT (10) PDF 26
32% SPT positive

Bassia hyssopifolia

110 Food Bay Leaf SPT x (11) PDF 19, abst 24, abst 25
1 article on SPT; 2

abst on contact derm

111 Food Beets x x x La shell no info Review 33

53 Mold Bermuda Grain Smut x x x Linda Cox Review 51

112 Food Blackberry x x x 1 case report Review 57

113 Food Blueberry

18 Tree Bottlebrush Tree SPT x

Xreact with malaleuca; Xreact
with grass-pollen: paspalum
notatum and malaleuca (12, 13) Abstract 85, review 107 Callistemon citrinus

4 Weed Broom weed SPT x x
(10), no further data
from Chris Calabria PDF 26

114 Food Brussel sprouts x x Xreact Brassicaceae family No clear data on BSp Review 58

5 Weed Burrobrush SPT x x
(10), WCarr could find
no extra data PDF 26, review 62

27% SPT positive
Hymenoclea salsola

115 Food Cabbage SPT x Xreact Pru p 3 LTP, SPT-IgE+ (14, 15) Review 56

116 Food Casein

117 Food Cattail SPT? (16) Review 68
‘sensitization has been

shown’

54 Mold Cephalosporium x x x PCreticos Review 90

55 Mold Chaetomium globosum

118 Food Cherry x x x Stan F See comment 50 Prunus sp.

119 Food Cinnamon SPT x x (17) Review 75 Cinnamomum verum

56 Mold
Cladosporium
sphaerospermum x

X (only
data for Xreact with Clad herbarum

Xreact (Dixit 2000
abstr) Review 23 Hormodendrum hordei



Clad
Herbar.

120 Food Clam SPT Also IgE serum (18, 19) Review 75, PDF 83

121 Food Clove SPT neg x x
Negative study(20),
(21) Review 23

122 Food Coffee SPT x x
(22)

123 Food Corn Food SPT x x (23) PDF 38

99 Misc Cottonseed SPT x challenge (24) 20 review, 21 PDF

124 Food Crab SPT x x (18, 25-31) Review 48

125 Food Cranberry x x x No data found 20 review

57 Mold Curvularia inaequalis SPT? x x
Non-specified
‘curvularia(32-34) Review 58, 59 and 68; 60 PDF

6 Weed Dog Fennel SPT x x [Liang 2010] PDF 87,
Eupatorium
capillifolium

19 Tree Elm, Cedar Ulmus crassifolia

58 Mold Epidermophyton floccosum

179 EPITH Feathers, Mixed Duck, Goose, Chicken

20 Tree Fir, Douglas SPT
SPT California: (10)
No other data found Overview 5, 26 PDF

California: 10.6% SPT
positive

126 Food Flounder x x x

No data found.
Probably XReact
w/other fishes
because of
parvalbumin Review 66

59 Mold Geotrichum candidum

180 EPITH
Gerbil Epithelium SPT x X (35, 36) Review 27 Meriones unguiculatus

60 Mold Gliocladium SPT x X (34) Review 68

181 EPITH Goose Feathers x x X No data found

61 Mold Grain Smut Mix

127 Food Grapefruit SPT ? x
XReact fruit-pectine and
cashew/pistache (37, 38) Review 42, 39 Citrus paradisi

128 Food Grapes SPT x X (39-42)

62 Mold Grass Smut Mix x x X No data found Review 56

7 Weed Greasewood x x X No data found
Sarcobatus
vermiculatus

21 Tree Groundsel Tree x x X Important
aeroallergen(43, 44) reviewed 17

22 Tree Hackberry Celtis occidentalis

182 EPITH Hamster Epithelium SPT x X (45-50) Review 32 Mesocricetus auratus

183 EPITH Hamster Epithelium Cricetus sp.

63 Mold Helminthosporium solani SPT? x X

Non-specified
‘helmintosp’(32, 33,
51-56)

Review 58, complete review 72

= Spondylocladium
atrovirens=

helmintosporium
atrovirens

184 EPITH Hog Hair x x X No data found Review 62



130 Food Horseradish x x X No data found

8 Weed Iodine Bush SPT x X (10) PDF 26, comment 39

33% SPT positive
Allenrolfea
occidentalis

64 Mold Johnson Grass Smut

9 Weed Jute indirect x X No direct data Review 66, abstr 84 Corchorus sp.

131 Food Lactalbumin (Cow Alpha) x x X No data found, but
search doubtful

132 Food Lemon
133 Food Lima Bean SPT? x Xreact mesquite (57) 31 review, 57 review, PDF 67

134 Food Lime SPT (58)
VSaper, still in review comment 14, PDF 36 Citrus Aurantifolia

135 Food Malt

23 Tree Mesquite SPT x
IgE RAST and challenge
testing; Xreact lima bean (10)

PDF 26, review, PDF 86 several abstr
and articles,  30, review 31, abstr 80,
four more links 81, review 94

California: 36% SPT
positive, Prosopis sp.

65 Mold Microsporum aud.

66 Mold Microsporum canis x x x No data found Review 33 Only 1 case report of
chron.sinusitis

136 Food Milk, Goat x x x

SBahna, old papers:
strong Xreact
cow/sheep milk
1 abstr on goat hair
reaction Review 57, abstr 79

137 Food Millet

67 Mold Monilia Mix

102 Insect Mosquito See below under list 3 Culex pipens

68 Mold
Mucor circinelloides f.
lusitanicus

69 Mold Mucor Mix

138 Food Mushroom x x x No data found, but
search doubtful Agaricus sp.

139 Food

Mustard Seed SPT x Xreact peach, melon LTP.
Xreact mugwort (59-67) Review 32

1. Also
specific IgE and
SPT correlate

2. Musta
rd-mugwort
syndrome

10 Weed Mustard, Field SPT (58, 68, 69) review 20, PDF 36
Brassica campestris,

synon= Brassica Rapa

70 Mold Mycogone SPT
doubtful x x (70) Review 106

71 Mold Neurospora intermedia
Neurospora sitaphila
or Monilia sitophila

72 Mold Nigrospora oryzae

73 Mold Nigrospora sphaerica X x x No data found Reviewed 17

140 Food
Nutmeg SPT x Case-report, IgE& im-

munoblot
(71), Negative
study(20) Review 62

One case-report well
developed; one neg.

study

74 Mold Oat smut SPT x x (72)[Waldbott 1940] Review 27

141 Food Onion SPT (20, 73) Allium spp.



142 Food Orange SPT Xreact orange tree
PDF 9, 71 and 72. review 43 and 44 and
45; comment 39, Occupational allergy

24 Tree Orange Pollen SPT Xreact orange fruit (74, 75) PDF 9, PDF 10 Occupational allergy

129,
143 Food Oregano SPT x Also IgE serum high Case report (76) Review 62 and 66

Extract was prepared
with Frugoni
method(?)

100 Misc Orris Root

25 Tree Osage Orange

75 Mold Paecilomyces variotii

27 Tree Palm, Queen (Coco Palm) x x Xreact among palms (77-80) Review 53 , PDF 54 Cocos plumosa

26 Tree Palo Verde SPT (10) PDF 26, review 93
California: 31% SPT +
Cercidium torreyana

144 Food Papaya SPT x Xreact latex, + challenge (81) review 20, 22 PDF

145 Food
Paprika SPT x

Xreact birch or vegetable, Bet
v 1;RAST, histamine release,
challenge

(65, 66, 71, 82-85) Review 52 Also specific IgE and
SPT correlate

146 Food Parsley

147 Food Pea, Black-eyed SPT (23) PDF 38

148 Food Pear SPT x Bet v 1, apple, peach (3, 86, 87) Review 23, 4th allergen
Pyrus communis

149 Food Pecan Food x x x No data found See comment 50
76 Mold Penicillium digitatum x x x No data found
77 Mold Penicillium roseum

151 Food Pepper, Bell (Green) Xreact Bet v 1 (85) (88-93) Review 56, review 68

Capsicum annuum
var.annuum

152 Food Pepper, Cayenne
153 Food Pepper, Red SPT Review 56

154 Food Peppermint x x x Only contact dermatitis Review 58

28 Tree Peppertree, California SPT x x (94) (10, 95) abst 4, PDF 26,  review 14, PDF 87
California 26% SPT +

Schinus molle
150 Food Perch x x Xreact mustard, melon (60, 96) nothing comment 50
78 Mold Phoma betae
79 Mold Phoma destructiva

80 Mold Phoma herbarum
81 Mold Phycomyces X x x No data found

155 Food Pimento All Spice)

29 Tree
Pine Mix (Lodgepole & Western Yellow
Pine) x x

N
o

d
a
t
a

f
o



u
n
d

30 Tree Pine, Lombolly x x x No data found

31 Tree Pine, Ponderosa SPT x x (10, 97) PDF 26, review 96 California 15% SPT+
32 Tree Pine, Slash
33 Tree Pine, Southern Yellow x x x No data found See comment 50 Pinus echinata
34 Tree Pine, White Pinus strobus

156 Food Pineapple x x Xreact Birch and latex

(98) high cross-
reactivity to birch
pollen and latex
profilins Bet v 2 Hev b
8 Review 33, PDF 35

Prunus sp.

157 Food Potato, Sweet

SPT(extr
act made
by own
lab) x IgE, ELISA JACI abstract PDF 78, review 14

Ipomoea batatas

11 Weed Povertyweed SPT x x (10) PDF 26, no further SPT data review 89
19% SPT positive

Iva axillaris

158 Food
Pumpkin SPT x x

Extracts used not
always clear, one
study found

Review of pumpkin 104.

101 Misc Pyrethrum SPT+? x x Articles from 30-50ies 7 overview

12 Weed
Rabbit Bush

SPT (10) PDF 26

21% SPT positive
Chryothamnus

nauseosus
159 Food Radish food

160 Food Raspberry

35 Tree Redwood Pollen SPT x x (99, 100) 18 review Sequoia
sempervirens?

82 Mold Rhizopus nigricans SPT
(101-103)

2, 14 review, PDF 76 and 77

83 Mold Rhizopus oryzae
Rhizopus arrhizus or
Rhizopus nigricans

84 Mold Rhizopus stolonifer x x x No data found

161 Food Rice, Wild SPT x x (23) PDF 38

103 Grass Rye Grass, Italian SPT x x (104, 105) Review 27 Lolium multiflorum
162 Food Safflower Seed x x x No data found

13 Weed
Sage, Mixed x x Much Xreactivity of sages (106)[Liang 2010] Review 68, PDF 87

Might be no
advantage of mix over

single sage extract

36 Tree Salt Cedar, Tamarisk SPT x x (10, 58) PDF 26, PDF 34, PDF 36 California 23% SPT+

85 Mold Scopulariopsis x x x No data found Review 96

14 Weed Scotch Broom x x x No data found 23 comment Cytisus scoparius

163 Food Shellfish, Mixed 4
SPT
‘shellfish’ x X (23) PDF 38, review 6 Multiple

164 Food Shrimp SPT x Also IgE (18, 67, 107, 108) 17 reviewed, PDF 83

15 Weed Sorrel/Dock Mix Multiple
165 Food Soybean SPT Soyoil(109) Soy (23) PDF 38



166 Food Spinach SPT x

Some Xreact with
Alternaria/Cladosporium and
mushroom Review 95

86 Mold Spondylocladium atrovirens Helminthosporium
solani

87 Mold Sporotrichum

37 Tree Spruce, Blue

167 Food Squash
88 Mold Stachybotrys

89 Mold Stemphylium sarcinaeforme SPT? x x
Non-specified
‘stemphylium(32, 33) Review 58; 59 till 61 PDF

90 Mold Stemphylium solani

168 Food Strawberry
91 Mold Streptomyces griseus x x x No data found Review 96

169 Food Sugar Beet

187 Crop
Sugar Beet Pollen SPT x

Also IgE positive, Strong
Xreact cheno-podium SPT
and in vitro

(110, 111) PDF 11, PDF 12, review 66
2 allergens were

identified in sugar beet
pollen

38 Tree
Sumac, Upland

x x x X 58. Review Nathanael Horne

170 Food Sweet Potato
SPT no
use In vitro positive

(112), In mice SPT
(113) 3 PDF, 14 comment

SPT was of no use:
negative in all 3 pts

16 Weed Sweet White Clover

39 Tree Sweetgum SPT (10) PDF 26

California 22% SPT+;
Liquidambar
styraciflua

40 Tree Sycamore Western SPT x x (114)’sycamore’(115) Review 56 Platanus racemosa

171 Food Tapioca
172 Food Tea x x x LSher Thea sinensis
92 Mold Tetracoccosporium

173 Food Thyme

SPT
extract
prepared
with
Frugoni
method x Also specific IgE positivity (11, 76) PDF 19, review 96

174 Food Tomato SPT x

SPT and DBPCFC, Presence
of profilin and LTP, Xreact with
latex, cherry, apple,
Cannabis sativa, grass-pollen,
banana, olive tree, Jap.Cedar

(116) (42, 117-130)
(23, 93, 131-133)

Review 56, last article on pepper;
complete review is 74, PDF 38

93 Mold Trichoderma harzianum SPT x IgE binding protein bands in
SDS-PAGE

(134){Das 2009}(135)
see refs in the review Review 109

94 Mold Trichoderma lignorum x x x No data found

95 Mold Trichoderma viride Some data in 1 article from review 109

96 Mold Trichophyton mentagrophytes x x x No data found
Trichophyton

mentagrophytes
175 Food Trout, Lake Salvelinus sp.

185 EPITH Turkey Feathers x x x No data found

176 Food Vanilla x x x No data found Review 75



41 Tree Walnut, California Black SPT x X
(10, 136-138)’black
wallnut’(114) PDF 26, review 27

California: 26% SPT+
Juglans californica

42 Tree Walnut, English Juglans regia

177 Food Watermelon x x

Xreact with ragweed, allergy
to profilin in watermelon
(Xreact citrus fruits) (139){Asero,  #872} Review 57, PDF 68

Citrullus lanatus

104 Grass Wheat Pollen Triticum aestivum

97 Mold Wheat Rust x x x No data found
98 Mold Wheat Smut x x x No data found 17 reviewed

178 Food White Fish x x x No data found Review 75
105 Grass Wild Oat Avena fatua

43 Tree Willow, Black Salix nigra

44 Tree Willow, Black Western

45 Tree Willow, Pussy

46 Tree Winterfat SPT (10) PDF 26

30% SPT positive
Krascheninnikovia

lanata

17 Weed Yellow Dock SPT (10) PDF 26
28.5% SPT positive

Rumex crispus

List 3
Insects
(WB)

Cockroach German Blatella
germanica SCIT (140)

Abstr 29, 108 part of new pract
parameters

non-specified
cockroach

Insects
(WB)

Cockroach American Periplaneta
americana SPT SCIT (140, 141)

Abstr 28, abstr 29, 108 part of new pract
parameters

29 = non-specified
cockroach

Insects
(WB)

Ant, Fire Solenopsis invicta
SPT SCIT Abstr 46, comment on extracts 47

Insects
(WB)

Mosquito Aedes taeniorhynchus
SPT

DBPC,
SCIT X react 3 most freq species (142-145) 1 PDF, 15 abstr, 16 abstr

Annals article DBPC
mosquito SCIT

Molds Aspergillus fumigatus
SPT (101) 2

Molds Penicillium notatum

Molds Trichophyton tonsurans

SPT SCIT x
(146); and one more
case report(147) No species name given

SCIT with mixed
Tricophyton/Candida

extract
Insects
(WB)

Bee, Honey Apis mellifera

Insects
(WB)

Cockroach Blatella orientalis

Molds Aspergillus terreus

Molds Aureobasidium pullulans

Molds Aspergillus flavus

Molds Aspergillus niger
PDF 12

Molds Aspergillus ochraceus



Molds Aspergillus oryzae

Molds Candida albicans
SPT SCIT

Challenge testing in article
from 1986

(148, 149), SCIT case
report (147, 150-154)

PDF 36, review 97, PDF 98-100, 102,
103

Some articles are
older and of lower Q.

Molds Epicoccum nigrum

Molds Penicillium chrysogenum

Molds Bipolaris sorokiniana

Review 72

Bipolaris sorokiniana =
(Helminthosporium
sativum).

Insects
(WB)

Ant, Fire Solenopsis richteri
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