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Table 1 Allergen Extracts: CBER Basis for Standardization

Nelson

Cat hair:  10,000 BAU/mL contains 10.0-19.9 units Fel d 1/mL and "l i t t le" cat serum albumin by isoelectr ic focusing
Cat pelt :  10,000 BAU/mL contains 10.0-19.9 units Fel d1/mL and substantial amounts of cat serum albumin by

isoelectric focusing
Short ragweed: Designated weight by volume or protein nitrogen units, but with the Amb a 1 content in units/mL on

the vial
House dust mite (D. pteronyssrnus and D. farinae):5OOO, 10,000, and 30,000 AU/mL determined by quantitative

skin test ing
Grasses: 10,000 and 100,000 BAU/mL determined by quanti tat ive skin test ing
Hymenoptera: Expressed as the venom protein content (100 prg/mL) for each individual insect species (honey bee,

yellow jacket, wasp, yellow- and white-faced hornet)

Abbreviation: CBER, Center for Biologics Evaluation and Research.

aqueous extracts to inhibit bacterial and fungal growth, has an adverse effect on the potency of
stored extracts. The choice between the two extracting and diluting fluids would favor glycerin
were it not for the discomfort associated with injection of 50% glycerin (6).

A limited number of pollen extracts are available adsorbed to aluminum to delay their
absorption from the injection site. When the initial extraction is performed with aqueous
extracting fluids and the aluminum is subsequently added, the resulting vaccine is equally
efficacious compared with aqueous vaccines (7) but is associated with a deireased incidence of
systemic reactions (8). However, aluminum-precipitated vaccines, which have been initially
extracted in pyridine, are markedly less potent than comparable aqueous vaccines (9,70).

Expressed Extract Potency
The traditional expressions of extract potency are weight by volume and protein nitrogen
units. Neither provides precise information regarding the allergenic potency of the extract.
However, it is likely that within broad limits the initial potency of many extracts obtained from
the same commercial supplier have reproducible batch-to-batch potency (11). Thus it has been
possible, as a general practice, to refill allergy treatment vaccines with new lots of the same
stated potency from the same manufacturer without untoward reactions by reducing the first
injection from the new vial by one-third to one-half of the previous dose.

Weight by volume is the simplest way to express the potency of allergen extracts. It is
gnly ngcessary to weigh the material to be extracted and measure the volume of extracting
fluid. Thus, 10 g of pollen extracted in 100 mL of extracting solution yields a final concentration
of 1:10 wt/vol. One advantage of this method of expressing potency is that the extract need not
be further diluted to achieve the desired level of potency.

PNUs were introduced in an attempt to more accurately express the allergen content of
extracts (12). First, the protein nitrogen content is determined and then the content is converted
to units (one unit equal to 0.00001 mg of protein nitrogen). The major allergens usually represent
only a few percent of the total protein content of allergen extracts. Therefore, PNU offers little
advantage as an expression of allergenic potency over weight by volume. The distinct
disadvantage of PNU is that extracts are commercially available in specific concentrations
(e.g., 20,000-40,000 PNU/mL). This requires that the extract be diluted from the strength
obtained during the extraction process and therefore the most potent PNU extract available
will be weaker than the most concentrated weight by volume for any given allergen.

The CBER BAU is based on quantitative intradermal skin testing with serial threefold
dilutions of the extract in at least 15 highly allergic individuals (2). The endpoint is the dilution
of the extract that results in an erythema with the sum of the largest and the midpoint
orthogonal diameters of 50 mm. If the endpoint dilution is 9.0 to 10.9, the extract is assigned
1000 BAU/mL; if the endpoint dilution is 11.0 to 729, the concentration is 10,000 gAUlmL;
and if it is 13.0 to 74.9, the concentration is 100,000 BAU/mL. Alternatively, the BAU potency
can be determined by RAST- or EllSA-inhibition methods in comparison with the CBER
reference product, whose BAU potency has been determined by quantitative intradermal skin
testing. For a potency designation of 10,000 BAU/mL by the RAST-inhibition method, the
relative potency in relation to the reference product must be0.47 to2.72 and for the ELISA-
inhibition method 0.699 to7.437. The CBER standardization method is likely more reproducible
when content of major allergen is used as a basis. For Amb a 1, the major allergen of ragweed,
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Table 3 Documented optimal Effective Doses of Major Allergens

Nelson

Allergen First author Optimal dose

Dermatophagoides

Cat dander

Dog dander
Grass

Short ragweed

Ewan (16)
Haugaard (17)
Olsen (18)

Van Metre (19)
Alvarez-Cuesta (20)
Hedl in  (21)
Varney (22)
Ewbank (23)
Nanda (24)
Lent (25)
Varney (26)
Dolz (27)
Walker (28)
Van Metre (29)
Creticos (30)
Creticos (31)
Furin (32)

11 .9 -pg  De r  p  1
7.0-pg Der p 1
7.0-pg Der p 1
10.0-pg Der  f  1
13.8-pg Fel  d  1
1 1.3-pg Fel  d  1
17.3-pg Fel  d  1
1S-pg Fel  d
15-pg Fel d
15-pg Fel d
1S-prg Can f
18.6-pg Phl  p  V
15-pg Dac q V, Lol p V, Phl p V
20-pg Phl p V
1 1-pg Amb a 1
12.4-pe Amb a 1
6-pg Amb a 1
24-vg Amb a 1

Table 4 Representative Values for Major Allergen Content of U.S. Standardized Extractsa

Allergen extract
(n :  number  o f
extracts tested)

Expressed
concentration

Major
al lergen

Mean content Maximum Minimum
major allergen content major content major
(pg/ml) allergen (prg) allergen (pg)

Orchard D:  14
F e s c u e  n : 1 2
R y e n : 1 4
K e n t u c k y  u : 2 3
Timothy D :28
Short ragweed n :21
M i x e d r a g w e e d f l : 1 0
D. pteronyssrnus n: 38
D. farinae fl: 59
Cat  ha i r  n :  45
A-P dog

100,000 BAU/mL
100,000 BAUimL
100,000 BAU/mL
100,000 BAU/mL
100,000 BAU/mL
1:10 wVvol
1:10 wVvol
10,000 AU/mL
10,000 AU/mL
10.000 BAUimL
1:100 wVvol

D a c g 5
F e s p 5
L o l p 5
P o a p 5
P h l p 5
A m b a l
A m b a l
Der p
Der f
Fel d
Can f

9 1 8
152
337
300
680
424
174
76
56
43

140

2 ,414
204
526
482

1 ,336
763
402
241
144
79

294
75

157
1 1 8
354
144
56
1 9
1 4
24

"Values provided by ALK-Abetto (updated Juty, 2006).
Abbreviation: A-P, acetone precipitated.
Source: U.S. FDA reference extracts and extracts from ALK-Abello and other U.S. pharmaceutical firms.

high incidence of systemic reactions (approximately 75% of injections). The dose-response
study by Haugaard et aI. (77) demonstrated that there was marginal reduction in bronchial
reactivity to mite allergen after two years of treatment with a maximum dose of 0.7-pgDer p 1,
but the reduction with a dose of 7 pg was significantly greater. A higher dose (21 1rj) did not
result in any additional benefit but caused more than twic" us ^any systemic r"uótio.r, p",
injection as the 7 pg(7.7Vo vs.3.3%). Therefore, the investigators concludéd that a maintenance
dose -of 7-pg Der p l/injection appeared to be t'teàt optimal based on benefit/risk
considerations. Olsen treated 23 adult patients with asthma fór one year with a maintenance
dose of ,-g-trg Delp 1or 10.0-FB Der f 1 (18). Compared with patienis who received placebo,
those treated with mite vaccines had significantly decreased symptoms of asthma, and
required less B-adrenergic agonists and inhaled corticosteroids.

Cat Dander
Four studies have demonstrated significant improvement employing a narrow range of doses.
TreatmentbyVan Metre et al. (19) with a maximum Fel d 1 dosé otlg.g prglinjectón reduced
both bronchial and skin reactions to cat dander extract. Alvarez-Cuesta et al. (Zó), treating with
a maximum dose of 11.3-p,g/injection Fel d 1 for one year, also noted decreased skin,
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clinical and objective benefits occur within months and are maintained with maximum
maintenance doses of 11 prg (29) to 24.8 1t"g (30) of the major ragweed allergen, Amb a 1. Similar
benefits were observed in a group who received a maintenance dose of 6-p"g/injection Amb a 1
for three to five years (31). However, the response to 0.6 ptg/injection (30) or to 2 ptg/injection
(32) was inconsistent and less than the response to higher doses.

Hymenoptera V enom V accines
Immunotherapy of insect-sensitive patients with Hymenoptera venom is effective in reducing
reactions to intentional sting challenge (33). The original studies employed maximum doses of
100 pglinjection of the venom proteins, an amount exceeding the 50 pg that is usually injected
by the sting of the insect. Treatment with the 100-prg dose has proven effective in the majority
of sensitized subjects, therefore there have been few studies of alternative dosing.

CONSIDERATIONS IN FORMULATING AN ALLERGEN
VACCINE FOR TREATMENT

The considerations in formulating an allergen vaccine for immunotherapy are (i) inclusion of
an adequate dose of each extract in a vaccine to achieve an optimal response, (ii) utrlízation of
allergenic relationships and cross-allergenicity to achieve similar effective doses for non-cross-
reacting and cross-reacting allergens, (lii) combination of the individual extracts in vaccines to
assure compatibility and stability, and (iz') selection of type of diluent.

Adequate Doses of Each Allergen
The optimal maintenance dose of the major allergens that are proven effective in placebo-
controlled studies are listed in Table 3, and the approximate content of these major allergens in
the U.S. standardized extracts are given in Table 4. From this information, it is possible to
estimate the amount of standardized extract in a vaccine to be given per injection to achieve
optimal dose. The amount will differ not only with different sources of the same extract but
also with different extracts, as is suggested by different BAU and AU/mL values (".g., grasses
100,000 BAU/mL, house dust mites 10,000 AU/mL).

To formulate a 10-mL maintenance treatment vaccine containing optimal concentrations of
each standardized extract administered in a 0.5-mL maintenance injection, the mean effective
dose, in major allergen content, for that allergen is multiplied by 20. This calculation provides the
total amount of major allergen required in the 10-mL vial. There is a range of values for each
vaccine depending on the major allergen content of that particular lot. An example of a vaccine
mix containing optimal amount of the standardized extracts is given in Table 5.

What about the majority of allergens for which there is no information on optimal doses
and no standardized extracts? Here it is necessary to work with the best clinical information
available. The study by Johnstone and Crump (13) showed an inhalant aliergen with a mix
containing 7:250 wt/vol of each allergen was better than one with 1:5000 wt/vol of each
allergen. In a similar fashion, the study by Franklin and Lowell (15) indicated that treatment
with 1:50 wt/vol of ragweed was superior to treatment with 1:1000 wt/vol of ragweed.

Table 5 Representative Prescription for an Optimal Maintenance Dose Vaccine using U.S. Standardized
Extracts

Extract Concentration Optimal dose, etc
Amount etc. Amount expressed
(mL)  in  U.S.  CEBR uni ts

Timothy 100,000 BAU/mL 18.6-pg Phl p 5
Short ragweed 1:10 wt/vol 12-pg Amb a 1
D. pteronyssinus 10,000 AU/mL 3.5-Ug Der p 1
D. farinae 10,000 AU/mL S-pg Der f 1
Cat dander 10,000 BAU/mL 15-pg Fel d 1

0 .5
0.6
0.9
1 . 8
6.2

5,OOO BAU
N.A .
9OO AU
1,BOO AU
6,200 BAU

This prescription is based on the mean documented optimal effective doses (Table 3) and the examples of the
amount of major allergens contained in U.S. standardized extracts (Table 4). Major allergen content will vary
among manufacturers for extracts of the same labeled potency.
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Table 8 Patterns of Botanical Cross-Allergenicity

Nelson Prepa,
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There is rarely significant cross-allergenicity between families.
There is general ly a degree of cross-al lergenicity between tr ibes or genera of a family, but this is variable.
There is general ly a high degree of cross-al lergenicity between species of the same genus.

Table 9 Patterns of Significant Cross-allergenicity Among the Tree Pollen

Birch family (39)
Birch
Alder
Hazelnut
Hornbeam

Olive family (40)
European olive
Ash
Privet
Russian olive (unrelated)

Cupressaceae (cypress) family (38)
Cedar
Cypress
Juniper
Arbor vitae

Fagaceae family (38)
Beech
Oak

Genus Carya (38)
Pecan
Hickory

Genus Populus (38)
Poplar
Aspen
Cottonwood

two species of Dermatophagoides. Cross-allergenicity among closely related plant pollen is also
the rule (Table 8). If these relationships are not recognized, allergen vaccine mixtures may
contain excessive amounts of some groups of allergens. This is likely to occur with the grasses,
since most of the prevalent species in the United States fall into two non-cross-reacting botanical
subfamilies (37), the first is northern pasture grasses typified by timothy and the second is
Bermuda and related grasses. Other important cross-reacting groups are the individual members
of the Ambrosia subtribe, the Artemesin genus, the Chenopod-Amaranth families of weeds, and
members of certain tree groups, such as the genus Populus containing aspen, poplar, and
cottonwood species and the junipers and cedars of the family Cupressaceae (38).

P atterns of Cross-Allergenicity
Trees. Among the trees there are few cases of cross-allergenicity sufficiently strong to restrict
inclusion to only one representative in an allergen tree vaccine mix. These are listed in Table 9.

Grasses. Two non-cross-reacting subfamilies of grasses have been recognized. They are
represented by the northern pasture grasses and Bermuda with its cross-reacting native prairie
grasses (37). Each should be treated separately, using either timothy or a mixture for the
northern pasture grasses and Bermuda for the other. There are also some regional grasses such
as Bahia and Johnson that are in distinct subfamilies. Although they share allergens with the
northern pasture grasses (Table 10), if locally important, they should be added as an additional
component of the grass vaccine.

Immunotherapy with timothy and Bermuda grasses resulted in equivalent suppression
of prick skin test reactivity to 10 different grasses from all three of the subfamilies listed in
Table 10 (41). If more than one member of each of these subfamilies of grasses is to be included
in a vaccine, the amount of each grass should be reduced to compensate for the marked cross-
allergenicity.

. '  > !
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Table 12 Protease Content of Allergen Extracts

Nelson Preparrr

Table 1

Extract Protease contenta Potency of ryegrass extract Extract

Pollen
Sagebrush
Ragweed
Oak

Epithel ia
Cat epithel ia
Dog epithel ia

Insects/mites
D. pteronyssinus
D. farinae
P. americana

Fungi
Alternaria alternata
Penicillium notatum

< 1
< 1
< 1

< 1
< 1

14b
24"
1 6 8

29
242

1 . 1 8
0.70
0.89

0.95
0.90

0.86
0.44
0 . 1 7

0.22
0 . 1  I

Timoth'
Bermur
Short ri
Russiar

1s t
2nd

White r
1 s t
2nd

Box elc
l c t

2nd
D. farir

1 s t
2nd

Cat
1 s t
2nd
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The extract listed in the first column was mixed with perennial ryegrass extract and stored
at 4"C for one month. Potency of the ryegrass extract was compared with a reference
preparation of 1.0. Potency of ryegrass was determined by lgE ELISA inhibit ion.
upg Trypsin equivalent units/mL.
bU.S. house dust mite extracts are derived from washed mite bodies without spent culture
medium and contain less protease activity than is typical for European extracts.
Source: From Ref. 47.

SIGNIFICANCE
Ditference from
3-month control

* . . 0 t

|  . . 0 0 1

Difference from fresh

E  < . 0 1

Figure 1 Stability of timothy grass alone and in mixtures. The potency of a 1O-fold dilution of timothy grass stored
under different conditions was compared by ELISA inhibition to that of a freshly diluted aliquot. After three months
the diluted timothy extract had a significant decrease in potency compared with the fresh. In addition, those
aliquots of timothy stored in combination with Alternaria, cockroach, and the mixture of Alternaria, Cladosporium,
Penicillium, and cockroach showed significantly greater loss of potency than the timothy extract stored alone.

Grass pollen extracts are uniquely susceptible to these proteolytic enzymes (Fig. 1)
(47,49,50,52). Birch pollen lost70% of its allergenic potency over a period of 60 days when
mixed with Fusarium (50). In a systematic assessment (Table 13), a number of pollen and
animal dander extracts lost potency when mixed with one or more protease-containing
extracts, while others were quite resistant (Fig. 2) (52). As illustrated in Table 13, the effect of
mixing allergen extracts with potential protease-containing extracts is variable. Alternaria
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The extracts which have deleterious effects on the potency of other extracts include
Alternaria (52,53), Cladosporium (52,53), cockroach (49,52,53), Helminthosporium (49), Penicillium
(47,53), Aspergillus (47,53), Fusorium (50), Bipolnris (53), and Epicoccum (53). House dust mite
extracts have had no effect on other extracts (52,53) despite their content of proteases (47). This
possibly results from their having low protease activity and having been tested in a diluent
containing glycerin (52,53). While no single inhibitor will protect against all proteases (48),

glycerin has been shown to have protective effects against some (47,53).
The degree of loss of potency due to mixing extracts in a vaccine may be marked.

Allergenic activity of perennial ryegrass was reduced to 4% by mixing wtth Helntinthosporirun
and to 77%by mixing with cockroach (49). Over 50"h of timothy grass extract potency was lost
within three days of being mixed with Fusarium (50). Some allergenic activity always remains
suggesting that not all allergens in these extracts are susceptible to proteolytic digestion.
On mixing with Fusaritnn, Bet v 6 and Pht p 5 were almost entirely degraded, while Bet v 1 and
Phl p 1 remained relatively stable (50). However, even though there may be a significant
amount of overall allergenic activity remaining, the selective reduction in certain allergens will
make the vaccine less suitable for treatment and may place the patient at risk when they are
treated with a freshly prepared vaccine that contains allergens no longer present in the mix
that they had been receiving for immunotherapy. The results of testing of the effects of mixing
extracts are not always consistent. Ragweed has been reported to be resistant (52) and
susceptible (53), cat dander extract has been reported to be susceptible (52) and resistant (53),

while mixing wlth Fusarium has been reported to cause loss of potency (50) and to have no
effect (53). These differing results may reflect the marked variability in the composition of
fungal and cockroach extracts and differing methods of assessing loss of potency.

In summary, many pollen and animal dander extracts are susceptible to accelerated loss
of potency when mixed in a vaccine with protease-containing extracts. Despite the variable
repbrts, the safest practice is to not include pollen and dander extracts in a vaccine with
cockroach or fungal extracts. House dust mite extracts in even 70% glycerin appear to be
neither susceptible to exogenous proteases nor to cause loss of potency due to their protease
content (52,53). Degradation of fungal extracts by proteases in other fungal extracts when
contained in a vaccine has not been demonstrated but has not been extensively investigated.
Mixing cockroach, Alternnria, Cladosporium, and Penicillium extracts did not further reduce their
potency in a vaccine (52). It is probable that the proteins susceptible to protease digestion had
already been degraded by proteases in their own extract.

Di luents Employed in Mixing Al lergen Vaccines
Because allergen extracts tend to lose potency with time, an effect that is enhanced by storing
at higher temperatures and greater dilutions, a number of substances have been added to
extracts both to preserve potency and prevent growth of microorganisms. The most effective
preservation of extract integrity and potency is not by adding a preservative but by
iyophilization (54,55). This is not routinely employed because the lyophilization process adds
to the cost of the extracts.

Glycerin
Glycerin is the most effective preservative for allergen extracts (56). It is very effective at a 50%
concentration. At this concentration it inhibits some, but not all, proteolytic enzymes (47,50,55).

This may contribute to but does not completely explain its effectiveness as a preservative.
Decreasing effectiveness as a preservative has been demonstrated with 25% and 70%
concentrations of glycerin (53,56,57); however, even 70% glycerin is as effective as 0.03%
human serum albumin. It is possible that the presence of glycerin accounts for the lack of
proteolytic degradation of pollen extracts by the house dust mite extracts in several mixing
studies (49,52,53).

Human Serum Albwnin
The preservative effect of human serum albumin is likely due to reduction of adsorption of

allergenic proteins to the vial surface (58) and protection of allergenic proteins from phenol
denaturation (59). Human serum albumin has not been shown to have protective effects
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caused by the proteases (54) while loss of potency with brief exposure to higher temperatures is
probably related to heat lability of some of the allergenic proteins (63). Some extracts, such as cat
(62), have been reported to be relatively resistant to this thermal lability effect. Other extracts,
including white ash, elm, orchard grass, Bermuda grass (64),ragweed (63), and house dust mites
(62), lose potency at high temperature (25.C-100''C). Since the loss of potency is a result of either
protease susceptible or heat labile proteins, the stored extract will have an altered pattern of
specificity due to the preferential persistence of the resistant proteins, resulting in an altered
pattern of skin test reactivity and potential therapeutic efficacy (63).

Less extreme temperature exposure of allergen extracts and vaccines, such as exposure to
room temperature for 13 hr/wk, resulted in significant loss of potency (57). The effect on
allergen potency of repeated freezing and thawing has not been extensively studied but
reports of reduced potency of ragweed (45) and dilute Lolium perenne (60) extracts are available.

Di lut ion
Extracts and vaccines are more susceptible to loss of potency when stored diluted rather than
concentrated (52,50. The increased susceptibility of diluted extract is likely the result of lesser
protein content and hence relatively greater adsorption of allergens to the container wall
(54,57,58). However, addition of human serum albumin does not completely prevent this loss
and all allergen extracts are not equally susceptible to this effect (52), suggesting other factors
may be involved.

Occasional studies of diluted extracts report unexpectedly preserved potency for
prolonged periods. Thus, intradermal skin test concentrations of timothy, birch, cat, and house
dust mite preserved with human serum albumin showed preserved potency after 24 months'
storage at 6.C (62). The explanation for these apparently aberrant results is unclear but may
relate to the pattern of sensitivity of the population studied.

Loss of potency is related to the total protein content of the extract or vaccine. Not
entirely filling a vial of extract has been reported to enhance loss of potency due to the greater
surface area relative to the volume of solution from which protein is available for adsorption.
This effect is diminished by including other extracts in a vaccine, thus increasing the total
protein content (57). The same protective effect can be achieved by added extraneous protein,
such as human serum albumin (57,58).

PATTERNS OF LOSS OF POTENCY

Assessment
A variety of methods have been employed to assess the residual potency of allergenic extracts
(56). The two approaches most commonly employed, the RAST or ELISA inhibition (57) and
skin testing (65), have been reported to yield similar results. In occasional studies, residual
activity has been greater by skin testing than by RAST inhibition (54,55). However, a careful
comparison of titrated intradermal skin testing and EllSA-inhibition yielded very similar
results with multiple allergen extracts (49), suggesting that, properly done, the results with the
two methods are comparable.

Indiv idual  Al lergens
The stability of allergen extracts and vaccines to degradation can vary due to differing heat
susceptibility of their components, different total protein content affecting the percent
adsorbed to the container wall, and the content of proteolytic enzymes that may cause
autodigestion (Figs.3,4). Stability varies with the addition of phenol as well as the presence of
proteases in extracts used for the vaccine. As would be expected, studies have shown differing
loss of potency for different extracts stored under similar conditions. Therefore, it is best to
follow general principles that will protect the potency of the most susceptible extracts. These
include (i) avoiding mixing fungal and insect extracts with pollen and dander extracts in
formulating a vaccine (an exception appears to be house dust mite extracts, (ii) keeping the
total protein content high by using concentrated extracts and adding human serum albumin to
dilutions, and (iii) keeping the extracts and vaccines at refrigerator temperatures except when
actually being used (for dilute vaccines left at room temperature consider using a refrigerated
tray when exposed to room temperatures).

Prepar '

i
5 0 0  t

)
I

I
4 0 0 - l

I
I
I

goo- . ]
I

l
i
I

z o o  l
I
I
1
I
I

1 0 0 1
I

.ll
c(

F igure
1 0  0 0 0
extracÌ.
contatn
n e t i o n ' ,

ò c i  u l l

o
z
B
o



Surddrqs teql f1a>plun sr lI 
'(lg) prder tou sr arnle;adural uroor o1 a;nsodxa qllm ssol arll

Inq'(vg-zg) (f"001-J"gz) sarnleradural q8q le drualod Jo ssol prde,r o1 alqrlda)sns ar€ sl)erlxa

ua8ralle aruos '(9g) sraqlo lq ]ou lnq'(29) srole8rlsanur auros dq spouad pa8uolord ro; alqels

aq ol punoJ uaaq a^eq'8uqsa1 urìs Ipruraperlur roJ pasn'sllerlxa paln11q '(99) alep uotle;rdxa

rraql Illun alqels dllualsrsuo) are '3ur1sa1 urls prrd roJ pasn se 'urraldt? 
UOS uI slrerlxa

qt8uarlslpC 'aJII-JIaqs patels rrar{l roJ sarnle;adural rolera8u;a.r iE alq€}s llqeqord are saur))e^

pue sl)€rlxa qlSuarls ilnC 
'(V'Z'sBIt; read e ra^o uoqnlrp aurus aql le 6ua1od due asol lou IIIM

sJaqlo seaJaì.{M '(€'L's8tg) lderaqlounruurr aJueualuleru JoJ pasn suol}erlua)uo) Ju sllluoru

aarql JaUe ua^a ltualod asol IIrM saur))pl paln[p aruos 'spelap asaql ol uolluaue r{llM

'Ìcerua peen6el uotls
lo suotlnltp pue 'LunJas cr6relle-peen6er 'csrp peaan6el uoqs paurpluoc sgonbt;e patsal alll altL{M '}celuo peann6et

Uorjs ou lnq 'ulnlos sluerlBd cr0re;;e-paerur6er pexru pue osrp paann0er Uotls pauleluoc lolluoc onltlsod 'ulnJas

ou tnq csrp peenn0el uorls aL{l poureluoc lorluoc enrleOap 'suor}nlrp oml Jaqlo oq} ul Acuelod lo ssol luectltu0ls
e sem oloLll lnq 

'lonbrpe 
lLu/nv 000'0 L eql ul sqluou,r Zl )aqe Acuelod lo ssol ou sPM alaqf 'lcetlxa paem6et

uoqs aues oql lo slonbr;e polnllp ígqserl ol uoryqrqul Vsllf fq sqluoru ZL )aqe pateduoc sem lul/nv 000'01
pup 'lui/rìv 

0001 
'-lu/nv 

00t lo suotlelluocuoc ul c.t le porols lceJlxo peervroer uoqs lo {cualod eq1 7 aln6t1

nv 00t nv 000t nv om'01 sloulNoc

u."r, ,orrt3"i".,"o?
90't tr
roo., +.

fiî:T:i5:;
uluoa-7, A 

TONV5{:ilNEIS

usalr ml
torruoc entrFoa ffi

pruoS eale6ep !

'lcerlxe epnulaE lo suollnllp pue unlos
cr0ragle-epnullag 'cstp epntujoB poureluoc palonbrle polsal aql olrt1M 'lcetlxa epntutsS ou tnq 

'ulnlos sluetled
cr$re;;e-sser0 pexru pue cstp ppnullog poureluoc lorluoc anrlrsod 't.unlos ou lnq cstp epnulog otll peulEluoc

lolluoc anr1e0a5'suotlnltp lle ut sr.lluou.r Zf ro1e fcualod lo ssol luecr;tu6ts'polectput sp'sem alollf 'lcellxa

epnuraB orues aql ;o slonbrle palnllp Alqsar; ol uoryqrqur VSllf Àq sqluotu Zl )aqe petedutoc sPM lul/nv 000'0 t
pup 'lur/nv 

000 L 
'lur/nv 

O0 L lo suorlplluocuoc ul C.t le porols lcerua sser6 epnurog lo Àcuelod eq1 g aln6l3

nv 00t nv 000t nv 000'01. s'toHrNoc

too't o
l.lssj, ujojl s3ueJa$!o

roo.r S lo.rluoc aruusod
uroJl ailora$lo

TONV5I:llNOIS
qluon-zl I

userr lTl
to,rruoc entusoa $l

toJluoc aane6eN I

paleraBrrl
uaqrr,t 1da.
ol urunql
aq1 Surda
ur sl)eJlx
asaì.II 'stl

ol lsaq sr
Surra;;rp r
JO aJUasaJ

asner ler
luarrad a
leaq Surra

aLIì rlll1\{ s_
relrurs l-r

InJareJ P'

Ienprsal 
's

pue ug) u
slJeJlxa )Il

'uralord sn

1e1o1 aq1 3
'uo4d;ospr

ralea;8 aqi

loN 'aurJll

deu 1nq rt

,st{luoru úz
asnoq puP
roJ dtualo

srolreJ raql
ssol snll lui
IIeM JaurPl
rassal Jo llr
ueql raì.IlPr

'alqelre^e a.

lnq parpnl!
uo lJaJJa at
o1 a;nsodxa

paralle u€ r

;o uralled i
rar{lla Jo llnl
salru lsnp a
's1te4xa raq

leJ sE qlns'
sr sarn;eradr

u0slaN Lt8ldentyounwwl snzauelmqns )ot sawceeA uaîJl1v Au1x1111 pue îwedald

09

oor 8c
1(n

09f

002

092



-

318 Nelson

allergen extracts and vaccines through the mail would result in exposure to temperatures that
would be deleterious.

SALIENT POINTS

o Standardized extracts of cat pelt and hair, house dust mites, short ragweed, eight
grasses, and the venoms of four Hymenoptera are commercially available in the
United States.

o Neither of the two expressions for potency used for nonstandardized extracts, weight by
volume or protein nitrogen units, adequately reflects allergenic potency of a vaccine.

o There are two immunotherapy studies that relate dose to outcome employing
nonstandardized vaccines. In one study employing multiple allergens, the outcome
with 7:250 wt/vol vaccines was better than that with 1:5000 wt/vol. In another
study, results with 1:50 wt/vol ragweed vaccine were significantly better than with
1 :1000 wt lvo l .

o Examples of representative values for the major allergen content of U.S. standardized
vaccines are listed in Table 4. However, the major allergen contents in Table 4 are only
representative and may vary significantly from one manufacturer to another.

o Placebo-controlled studies that demonstrated clinical effectiveness have been
performed with the extracts that are standardized in the United States (house dust
mites, cat dander, grass, and ragweed). In each instance, the effective dose of major
allergen has been in the range oî 7 to 20 lr.g (Table 3).

o The information in Tables 3 and 4 allows formulation of an allergen vaccine mixture
containing concentrations of the major allergens that approximate those that have been
proven to be clinically effective (Table 5).

o Vaccines should contain effective quantities of each aeroallergen. If two or more
components of the allergen mixture cross-react, the amount of each should be
decreased so that the sum of the cross-reacting aeroallergens is equal to the optimal
effective dose for a single allergen of the mixture.

o Most fungal and cockroach extracts contain proteases that are capable of degrading
allergenic proteins contained in other extracts when constituted together in a vaccine.
Therefore, mixing fungal and cockroach extracts with pollen or dander extracts in a
vaccine is to be avoided (Table 12).

. Degradation of allergen extracts and vaccines is increased by dilution and by the time
they are maintained at room temperature.

. Clycerin is the most effective preservative but is poorly tolerated by injection at 50%
solution. Ten percent and 20% glycerin solutions cause some brief discomfort, but are
usually tolerated. Human serum albumin is less effective but well tolerated. Glycerin
or human serum albumin should be included in all dilute vaccines.
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