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Background: Cat extract allergen immunotherapy (AIT) is an effective treatment for cat allergy. The prescribed dose for cat
AIT varies among prescribers, despite published data supporting an effective dose range. The original practice parameter
published in December 1996 did not recommend a dose of cat allergen, but updates in January 2003 and September 2007
recommend cat extract dose ranges of 2,000 to 3,000 BAU and 1,000 to 4,000 BAU, respectively.

Objective: To describe the prescribing patterns for cat AIT among practicing allergists in a large health care system and the
effect of practice parameters on these patterns.

Methods: A total of 27,788 prescriptions were analyzed to determine the date and amount of maintenance dose cat allergen
prescribed. The data were subdivided into periods before and after the 3 published AIT practice parameters.

Results: From January 2003 to September 2007, 1,810 prescriptions (18.0%) were written in the recommended range. From
September 2007 to May 2009, 3,143 prescriptions (82.6%) were written in the recommended range. Cat AIT maintenance doses
were 1,000 to 4,000 BAU 22.1% of the time before January 2003, 61.8% from January 2003 to September 2007, and 82.6% from
September 2007 to May 2009.

Conclusions: In this large systemic evaluation of cat AIT prescribing patterns, maintenance dose recommendations in the AIT
practice parameters were associated with changes in the prescribing patterns for cat AIT. Most prescriptions for cat AIT were
inconsistent with recommended doses in the AIT practice parameters between 2003 and 2007. Dosing within recommended
ranges improved after 2007, in part due to a widening of the recommended dose range.
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INTRODUCTION
Allergen immunotherapy (AIT) is an effective treatment for
allergic rhinitis and bronchial asthma1-4 and has been shown
to be effective for the treatment cat dander allergy.2-8 There is
little data in the literature regarding prescribing patterns for
cat AIT. A report by Nelson1 in 2000 demonstrated wide
variation in the volume of cat extract included in AIT pre-
scriptions. In that study 71 allergists prescribed cat AIT in
doses ranging from 20 to 3,000 BAU, with the median dose
of 400 BAU. There has been no large systematic evaluation
of cat AIT prescribing patterns reported in the literature since
the AIT practice parameters provided a recommended main-
tenance dose.

The AIT practice parameters from the Joint Task Force on
Practice Parameters for cat AIT have evolved with allergen
extract standardization and emerging evidence on minimum

effective doses.9-11 The original AIT practice parameter pub-
lished in December 1996 gave no recommended dose of cat
allergen.9 In January 2003, the updated practice parameter
recommended a maintenance dose of 2,000 to 3,000 BAU
(11–17 �g of Fel d 1).10 In September 2007, the practice
parameter expanded this recommendation to a maintenance
dose of 1,000 to 4,000 BAU (6–23 �g of Fel d 1).11

The objective of our study was to identify the prescribing
patterns for cat AIT among practicing allergists in a large
health care system and the effect of AIT practice parameters
on these patterns.

METHODS
The US Army Centralized Allergen Extract Laboratory
(USACAEL) provides immunotherapy prescriptions for more
than 300 US Department of Defense, US Department of
Veterans Affairs, and US Public Health Service clinics. Ap-
proximately 20,000 prescriptions are filled each year via an
electronic prescribing system, the Extract Lab Management
System (ELMS).

Cat AIT prescription data were available in ELMS from
July 1993 to May 2009. The data were divided into periods
before and after the publication dates of the 3 published AIT
practice parameters (December 1996, January 2003, and Sep-
tember 2007).9–11 Prescribers using the ELMS had the option
to put 0 to 10 mL of the stock cat extract in each 10-mL
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maintenance (1:1 vol/vol) vial throughout the study period.
Prescriptions containing multiple allergens were not excluded
from the study. Refill prescriptions were excluded from the
analysis. The prescriptions were divided into 10 deciles based
on the amount of cat dander extract in the 10-mL vial. The
stock cat extract concentration used by USACAEL through-
out the study period was the standardized 10,000 BAU/mL of
Fel d 1 extract. Maintenance extract vials are 10 mL, and
maintenance injection volumes given to patients in this health
care system are almost always 0.5 mL. Thus, a prescription
for 1 mL of cat extract in a 10-mL maintenance vial would
result in a maintenance dose of 500 BAU. The average
maintenance dose of cat AIT was calculated for each period
demarcated by the AIT practice parameter publications. This
study was conducted under an approved institutional review
board protocol. The data were deidentified, and no informed
consent was required.

RESULTS
We identified 27,788 new cat AIT prescriptions in the ELMS
database containing cat extract from July 1993 to May 2009.
A total of 1,539 prescriptions were written from July 1993 to
December 1996, 12,237 prescriptions were written from Jan-
uary 1997 to January 2003, 10,072 prescriptions were written
from February 2003 to September 2007, and 3,804 prescrip-
tions were written from October 2007 to May 2009. Prescrip-
tions were entered by 394 allergists throughout the study
period.

There is a marked increase over time in the percentage of
prescriptions within the known effective range of 1,000 to
4,000 BAU. A total of 60% of prescriptions before the
September 2007 AIT practice parameters were less than the
currently recommended minimum maintenance dose of 1,000
BAU (Fig 1), whereas only 17% of all prescriptions written
from October 2007 to May 2009 were less than 1,000 BAU

<500 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
1993-1996 22.4 48.2 12.2 1.6% 4.4% 2.0% 1.0% 0.0% 0.1% 0.1% 8.1%
1996-2003 22.3 54.4 15.9 2.0% 2.9% 0.7% 0.7% 0.0% 0.0% 0.0% 1.1%
2003-2007 13.3 24.9 32.5 10.4 15.3 1.5% 1.2% 0.9% 0.0% 0.0% 0.1%
2007-2009 7.2% 10.1 29.2 24.9 21.3 3.8% 1.8% 1.6% 0.1% 0.0% 0.1%
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Figure 1. Maintenance dose cat allergen volume for prescriptions (BAU)
for each of the 4 periods before and after the 3 allergen immunotherapy
2practice parameter publication dates.

2

Table 1). Only 21% of the prescriptions from July 1993 to
ovember 1996 were within the 1,000- to 4,000-BAU range,
hereas 83% of the prescriptions written were within this

ange from October 2007 to May 2009 (Table 1). Prescrip-
ions above and below this range also decreased over time.
rescriptions less than 1,000 BAU decreased from 71% to
7% from July 1993 to November 1996 and October 2007 to
ay 2009, and prescriptions greater than 4,000 BAU de-

reased from 8% to 0.05% between these periods (Table 1).
rescriptions that provided a maintenance dose of 1,000 to
,000 BAU (the 2007 recommended dose range) occurred
2% of the time before January 2003, 62% from January
003 to September 2007, and 83% from September 2007 to
ay 2009.
A total of 280 prescriptions were written for 8 to 10 mL of

at extract in the maintenance vials, which would result in a
,000 to 5,000 BAU of Fel d 1 maintenance dose for these
atients. These prescriptions were almost all (267 of 280)
ritten before 2003. These prescriptions were written by 43
ifferent prescribers, and most of these prescriptions had
efills attached to them, which would indicate that the AIT
ad continued for some time for those patients. No other
nformation, including safety data, was available regarding
hese patients or the prescribers.

ISCUSSION
uring the 17-year period we studied, the mean volume of cat

llergen extract included in new cat AIT prescriptions in-
reased slightly, but wide variability in cat allergen dosing
ersisted. Evolving specific dosing recommendations in the
IT practice parameters and the studies that those recom-
endations were based on appear to have influenced allergist

rescribing patterns. Most of the cat allergen–containing AIT
rescriptions studied were not consistent with the guidelines
n the AIT practice parameters between 2003 and 2007. We
lso noted that maintenance AIT doses for cat extract were
ess than 1,000 BAU for most prescriptions from July 1993 to
anuary 2003 and that this did not change with publishing
f the 1996 practice parameters that did not contain a dose
ecommendation. However, there was a significant de-
rease in the number of prescriptions with less than 1,000
AU after publishing of the 2003 practice parameters,
hich contained a recommended dose for the first time.
onsistency with practice parameter dosing recommenda-

ions since 2003 significantly improved after 2007. The
rogressive increase in cat allergen dose and consistency
ith minimal effective dose ranges are most likely ex-
lained by the emergence of clear dosing recommenda-
ions in successive AIT practice parameters.

Our findings suggest that, in the absence of evidence from
he medical literature or clear dosing recommendations, most
rescribers chose relatively low doses of allergen extract
hen prescribing cat immunotherapy. However, 2% of pre-

criptions from 1993 to 2003 used 5,000 BAU for mainte-
ance immunotherapy. This practice virtually ended after the

003 AIT practice parameters were published, in which spe-
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cific dosing for cat AIT was recommended. These prescrip-
tions were prescribed to individual patients, but it is possible
that some were used for diagnostic tests. Our database, un-
fortunately, does not have a way to track the outcomes and
adverse events for these patients. Another limitation of our
study is that the actual maintenance dose administered to each
patient is not known. For the purposes of this study, it was
assumed that 0.5 mL of the 1:1 (vol/vol) maintenance vial
was the maintenance dose, which is the usual practice in this
medical system.

In 1988 and 1989, van Metre et al4,5 reported significant
improvement in bronchial provocation tests and decreased
skin sensitivity to cat extract after cat AIT. Decreased bron-
chial responsiveness was noted in other studies during the
same period.3,12-14 The Fel d 1 dose given during these trials
ranged from 4.3 �g to 21 �g. Some of the studies used a
depot extract, a practice not commonly used in the United
States today, making it difficult to compare the dosages given
at different points in time.3,12-14 In 1996, the first set of
practice parameters from the American College of Allergy,
Asthma and Immunology and the American Academy of
Allergy, Asthma and Immunology were released, but no
specific dose was recommended for cat AIT.9

In 1997, a double-blind, placebo-controlled trial demon-
strated rapid improvement in clinical symptoms and on con-
junctival challenge to cat extract after treatment with 15 �g of
Fel d 1 for 3 months.2 The AIT practice parameter published
in 2003 gave the first recommended dose range for cat AIT.10

On the basis of the above-mentioned study in particular, a
maintenance dose of 11 to 17 �g of Fel d 1 (or 2,000–3,000
BAU) was recommended for cat AIT.

In 2003, a double-blind, placebo-controlled trial comparing
the efficacy of 3 doses of cat AIT showed that a 3.0- or
15.0-�g dose of Fel d 1 had decreased skin prick test sensi-
tivity and increased cat specific IgG4 compared with placebo
and a 0.6-�g dose.7 The AIT practice parameter published in

Table 1. Percentages of Prescriptions Below, Within, and Above the
2007 Practice Parametersa

Maintenance
dose volume,

BAU

July 1993 to November
1996 (no BAU

recommendation),
no. (%)

December 1996
2003 (no

recommendatio

�2,000 1,414 (84.42) 11,574 (94
2,000–3,000 (2003

recommended
dose range)

123 (7.34) 526 (4.

�3000 138 (8.24) 137 (1.
�1,000 1,183 (70.63) 9,381 (76
1,000–4,000 (2007

recommended
dose range)

355 (21.19) 2,725 (22

�4,000 137 (8.18) 131 (1.

a Data are divided into periods before and after the 3 allergen immun
2007 increased the recommended dose range to 1,000 to i

VOLUME xx, MONTH, 2011
,000 BAU (6–23 �g of Fel d 1).11 This widening of the
ecommended dose range was based on the findings from this
tudy and is supported by findings from previous studies that
emonstrated optimal cat AIT efficacy and safety within this
ose range.2,4–6,8

Alternatives to subcutaneous AIT for cat allergens are
urrently being investigated. Preliminary studies have been
erformed with sublingual immunotherapy (SLIT) for cat
llergy. Alvarez-Cuesta et al15 demonstrated a reduction in
eak expiratory flow response and symptoms during a natural
hallenge test to cat allergen after 1 year of treatment with cat
xtract SLIT. Phase 1 trials of cat allergen SLIT have been
ompleted in the United States, and efficacy studies are
urrently under way.16 Cat allergen SLIT remains investiga-
ional in Europe and the United States, and an optimal dose
s not yet been determined.17-19 Hypoallergenic Fel d 1
eptides, created by disrupting Fel d 1 B-cell epitopes
hile keeping T-cell epitopes intact, are currently being
eveloped.17 Synthetic T-cell epitope– containing peptides
ave been studied but have had mixed safety and efficacy
esults.20 It is, however, difficult to assess the effect of
ublished studies and guidelines, such as the 2009 World
llergy Organization position paper on prescribing prac-

ices, for these evolving new therapies on the prescribing
ractices for subcutaneous AIT.
Our data suggest that the presence of a specific mainte-

ance dose recommendation in the AIT practice parameters
nd the research supporting the recommendation may con-
ribute changes in cat allergen prescribing patterns. This
inding highlights the importance of clear guidelines and
vidence-based medicine in providing guidance as to the
ptimal dose of cat AIT that is efficacious and safe. To our
nowledge, this is the first large published systematic eval-
ation of cat AIT prescribing patterns since the practice
arameters provided a dosing recommendation. Future stud-

lergen Maintenance Dose Recommended Ranges for the 2003 and

uary

(%)

January 2003 to September
2007 (2,000–3,000 BAU
recommended), no. (%)

September 2007 to May
2009 (1,000–4,000 BAU
recommended), no. (%)

8,159 (81.01) 2,716 (71.40)
1,810 (17.97) 1,025 (26.95)

103 (1.02) 63 (1.66)
3,843 (38.16) 659 (17.32)
6,219 (61.75) 3,143 (82.62)

10 (0.10) 2 (0.05)

py practice parameter publication dates.
Cat Al

to Jan
BAU
n), no.

.58)
30)

12)
.66)
.27)

07)
es should evaluate the safety of different doses and build-up
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schedules along with how individual prescribing patterns may
change over time.

REFERENCES
1. Nelson HS. The use of standardized extracts in allergen immunotherapy.

J Allergy Clin Immunol. 2000;106:41–45.
2. Varney VA, Edwards J, Tabbah K, et al. Clinical efficacy of specific

immunotherapy to cat dander: a double-blind placebo-controlled trial.
Clin Exp Allergy. 1997;27:860–867.

3. Hedlin G, Graff-Lonnevig V, Heilborn H, et al. Immunotherapy with
cat- and dog-dander extracts: effects of 3 years of treatment. J Allergy
Clin Immunol. 1991;87:955–964.

4. van Metre TE, Marsh DG, Adkinson NF, et al. Immunotherapy de-
creases skin sensitivity to cat extract. J Allergy Clin Immunol. 1989;83:
888–899.

5. van Metre TE, Marsh DG, Adkinson NF, et al. Immunotherapy for cat
asthma. J Allergy Clin Immunol. 1988;82:1055–1068.

6. Alvarez-Cuesta E, Cuesta-Herranz J, Puyana-Ruiz J, et al. Monoclonal
antibody-standardized cat extract immunotherapy: risk-benefit effects
from a double-blind placebo study. J Allergy Clin Immunol. 1994;93:
556–566.

7. Ewbank PA, Murray J, Sanders K, et al. A double-blind, placebo-
controlled immunotherapy dose-response study with standardized cat
extract. J Allergy Clin Immunol. 2003;111:155–161.

8. Nanda A, O’Connor M, Anand M, et al. Dose dependence and time
course of the immunologic response to administration of standardized
cat allergen extract. J Allergy Clin Immunol. 2004;114:1339–1344.

9. Practice parameters for allergen immunotherapy. J Allergy Clin Immu-
nol. 1996;98(6 pt 1):1001–1011.

10. Allergen immunotherapy: a practice parameter. Ann Allergy Asthma
Immunol. 2003;90(1 suppl 1):1–40.

11. Allergen immunotherapy: a practice parameter second update. J Allergy
4

2. Lilja G, Sundin B, Graff-Lonnevig V, et al. Immunotherapy with cat and
dog dander extracts, IV: effects of 2 years of treatment. J Allergy Clin
Immunol. 1989;83:37–44.

3. Bertelsen A, Andersen JB, Christensen J, et al. Immunotherapy with dog
and cat extracts in children. Allergy. 1989;44:330–335.

4. Haugaard L, Dahl R. Immunotherapy in patients allergic to cat and dog
dander. Allergy. 1992;47:249–254.

5. Alvarez-Cuesta E, Berges-Gimeno P, Mancebo EG, et al. Sublingual
immunotherapy with a standardized cat dander extract: evaluation of
efficacy in a double blind placebo controlled study. Allergy. 2007:62:
810–817.

6. Esch RE, Bush RK, Peden D, et al. Sublingual-oral administration of
standardized allergenic extracts: phase 1 safety and dosing results. Ann
Allergy Asthma Immunol. 2008;100:475–481.

7. Canonica GW, Baena-Cagnani CE, Bousquet J, et al. Recommendations
for standardization of clinical trials with allergen specific immunother-
apy for respiratory allergy: a statement of a World Allergy Organization
(WAO) taskforce. Allergy. 2007;62:317–324.

8. Canonica GW, Bousquet J, Casale T, et al. Sublingual immunotherapy:
World Allergy Organization Position Paper 2009. Allergy. 2009;
64(suppl 91):1–59.

9. Zuberbier T, Bachert C, Bousquet PJ, et al. GA2 LEN/EAACI pocket
guide for allergen-specific immunotherapy for allergic rhinitis and
asthma. Allergy. 2010;65:1525–1530.

0. Grönlund H, Saarne T, Gafvelin G, van Hage M. The major cat allergen,
Fel d 1, in diagnosis and therapy. Int Arch Allergy Immunol. 2010;151:
265–274.

eprint requests should be addressed to:
rian D. Robertson, MD
epartment of Allergy/Immunology
alter Reed Army Medical Center

900 Georgia Ave NW
ashington, DC 20307
Clin Immunol. 2007;120(3 suppl):S25–85. E-mail: brian.robertson@amedd.army.mil
ANNALS OF ALLERGY, ASTHMA & IMMUNOLOGY

mailto:brian.robertson@amedd.army.mil

	Effect of allergen immunotherapy practice parameters on cat extract prescribing patterns, 1993 ...
	Introduction
	Methods
	Results
	Discussion
	References


