Letter to the Editor

Frequency of mold and pollen mixing in aller-
gen immunotherapy prescriptions within a
large health care system, 1990-2010

To the Editor:

Proteolytic enzymes can be found in extracts produced from
insects, mites, and molds. Loss of allergen extract potency over
time may be attributed to several factors including the activity of
proteolytic enzymes.' Nelson et al* demonstrated deleterious ef-
fects on the potency of pollen extracts when mixed with mold,
with the exception of ragweed. Similarly, Grier et al® also
reported a decrease in extract recovery when combining high-
protease- and low-protease—containing extracts. The most delete-
rious effects were seen when cockroach or mold was mixed with
trees, grasses, and weeds, again with the exception of ragweed.
However, the results of these and other studies are somewhat
conflicting.*

At the time of publication of the first Allergen Immunotherapy
(AIT) Practice Parameter in 1996, data regarding the effects of
protease on allergen extracts were lacking.® The 2003 update to
the AIT Practice Parameters recommended that molds should
not be mixed with pollens, with the exception of ragweed.” Sub-
sequent Practice Parameter updates did acknowledge that con-
flicting data existed on the stability of ragweed when mixed
with mold and recommended that all pollen should be separated
from high-protease—containing extracts.'* We sought to describe
the frequency with which mold and pollen are placed in the same
AIT prescription in a large health care system and the potential
impact of the AIT Practice Parameters on allergen mixing.

The US Army Centralized Allergen Extract Laboratory
(USACAEL) formulates AIT extracts for allergy clinics within
the Department of Defense, Department of Veteran Affairs, and
the Public Health Service. Specific allergen contents of all AIT
prescriptions ordered through USACAEL from January 1990
through October 2010 were extracted and analyzed. The total
number of AIT prescriptions containing any mold, irrespective of
the number of molds, concentration, or manufacturer, was
obtained. Prescriptions were then divided into those mixed with
and without pollen. Ragweed was excluded from the analysis.
The data were then subdivided by patient into single prescriptions
(1 injection) and multiple prescriptions (>1 injection). Results
were divided into the time period prior to the publication of the
first AIT Practice Parameter and each Practice Parameter update
(January 1997 to January 2003, February 2003 to September
2007, and October 2007 to October 2010).

USACAEL filled 114,718 AIT prescriptions written for 60,725
patients (Table I). A total of 23.8% (n = 27,307) of all AIT pre-
scriptions contained mold, and of these prescriptions, 46.2% (n
= 12,224) also contained pollen. Prior to the publication of the
first AIT Practice Parameter (January 1990 to December 1996),
65.2% of mold prescriptions contained pollen. From January
1997 to January 2003, the number of mold prescriptions contain-
ing pollen decreased to 49.7%. Following the January 2003 AIT
Practice Parameter, wherein a specific recommendation on sepa-
ration of molds and pollen (except ragweed) was published, the
number of mold prescriptions containing pollen fell to 32.2%
(February 2003 to September 2007 = 33.8%, October 2007 to Oc-
tober 2010 = 29.8%) (Table II).

TABLE I. USACAEL prescriptions: 1990 to 2010

Time period n

January 1990 to December 1996 13,300
January 1997 to January 2003 49,204
February 2003 to September 2007 31,566
October 2007 to October 2010 20,648

While there is an overall reduction in AIT prescriptions that
contain a combination of mold and pollen, this trend differs
significantly when comparing single-injection (SI) and multiple-
injection (MI) prescriptions. Prior to the publication of the first
AIT Practice Parameter (January 1990 to December 1996), 81.8%
of SI mold prescriptions contained pollen, compared with only
51.9% of MI prescriptions. From January 1997 to January 2003,
the number of SI mold prescriptions mixed with pollen decreased
to 75.0% and only 30.7% of MI mold prescriptions contained
pollen. The period spanning the January 2003 AIT Practice
Parameter through the next update published in September 2007
coincided with a further decrease in mixing of mold and pollen in
SI and MI prescriptions to 68.4% and 20.3%, respectively.
Although MI prescriptions containing mold mixed with pollen
continued to decrease to 16.2% from October 2007 to October
2010, SI prescriptions demonstrated an increase to 72.3% (Tables
III and IV).

During the overall time period studied, 46.2% of AIT
prescriptions with mold also contained pollen. Of the 3,334
mold AIT prescriptions written between January 1990 and
December 1996, pollens and molds were mixed 65.2% of the
time. The first AIT Practice Parameter published in January
1997 initially raised concerns for the effects of proteases, but it
did not offer specific mixing recommendations.® From the time
of this publication until the next AIT Practice Parameter was
published in January 2003, mixing of molds and pollens was
reduced to 49.7% of 13,205 prescriptions. These percentages
continued to decrease with each subsequent Practice Parameter
update, suggesting that specific mixing recommendations set
forth in the AIT Practice Parameters led to a change in prescrib-
ing patterns among providers. Yet, from the period spanning Oc-
tober 2007 to October 2010, 29.8% of total mold prescriptions
still continued to contain pollen. Esch® previously examined
582 AIT prescriptions ordered by 20 different allergists in the
United States and found that nearly one third of prescriptions
contained combinations of protease-containing allergen extracts
(fungal or insect) and pollen allergen extracts. Cost and patient
compliance were cited by prescribers as the most common rea-
son for combining allergen groups. In our study, cost should not
be a factor as USACAEL does not place the financial burden for
AIT on individual patients, providers, or clinics. Patient compli-
ance may be a driving factor, as one injection can be perceived
as less painful and more convenient. Esch found that glycerin-
ated extracts were requested for only about half of these pre-
scriptions, whereas all USACAEL extracts are glycerinated,
though the glycerin content of each individual extract formula-
tion is variable. This may also factor into the observed prescrib-
ing patterns, as studies have demonstrated that the presence of
glycerin in allergen extracts may preserve potency.3 To date,
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TABLE Il. Mold allergen immunotherapy: all prescriptions
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January 1990 to January 1997 to

February 2003 to October 2007 to

December 1996 January 2003 September 2007 October 2010
(n = 3,334) (n = 13,205) (n = 6,818) (n = 3,950)
Mold only Mold and pollen Mold only Mold and pollen Mold only Mold and pollen Mold only Mold and pollen
1,160 2,174 6,637 6,568 4,512 2,306 2,774 1,176
34.8% 65.2% 50.3% 49.7% 66.2% 33.8% 70.2% 29.8%
TABLE lll. Mold allergen immunotherapy: Sl prescriptions
January 1990 to January 1997 to February 2003 to October 2007 to
December 1996 January 2003 September 2007 October 2010
(n = 1475) (n = 6018) (n = 1914) (n = 953)
Mold only Mold and pollen Mold only Mold and pollen Mold only Mold and pollen Mold only Mold and pollen
267 1208 1503 4515 604 1310 264 689
18.2% 81.8% 25.0% 75.0% 31.6% 68.4% 27.7% 72.3%
TABLE IV. Mold allergen immunotherapy: Ml prescriptions
January 1990 to January 1997 to February 2003 to October 2007 to
December 1996 January 2003 September 2007 October 2010
(n = 1859) (n = 6679) (n = 4904) (n = 2997)
Mold only Mold and pollen Mold only Mold and pollen Mold only Mold and pollen Mold only Mold and pollen
893 966 4626 2053 3908 996 2510 487
48.1% 51.9% 69.3% 30.7% 79.7% 20.3% 83.8% 16.2%
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no study has looked at the clinical impact of AIT when mixing
mold with pollen.

In conclusion, we have observed a significant reduction in AIT
prescriptions that contain molds mixed with pollen. There seems
to be a strong temporal relationship between the publication of
specific mixing recommendations in the AIT Practice Parameters
and these observed changes in prescribing patterns. Despite these
recommendations, a significant number of prescriptions continue
to mix mold with pollen, particularly among SI prescriptions. The
reasons behind such prescribing patterns and its clinical impact
deserve further study.

Satyen Gada, MD*

Bret Haymore, MD"

Lorne McCoy, BS”

Susan Kosisky, MA"
Michael Nelson, MD, PhD"

From “the Department of Allergy/Immunology, National Naval Medical Center, Be-
thesda, Md, and ®the Department of Allergy/Immunology, Walter Reed Army Medi-
cal Center, Washington, DC. E-mail: satyen.gada@med.navy.mil.

Disclaimer: The views expressed in this article are those of the authors and do not nec-
essarily reflect the official policy or position of the Departments of the Army, Navy,
the Department of Defense, or the US government.

Disclosure of potential conflict of interest: R.L. McCoy is an employee of MD Health-
care Management, Inc. The rest of the authors declare that they have no relevant con-
flicts of interest.

1. Joint Task Force on Practice Parameters, representing the American Academy of Al-
lergy, Asthma and Immunology, American College of Allergy, Asthma and Immu-
nology. Allergen immunotherapy: a practice parameter third update. J Allergy Clin
Immunol 2011;127:S1-S55.

2. Nelson HS, Ikle D, Buchmeier A. Studies of allergen extract stability: the effects of
dilution and mixing. J Allergy Clin Immunol 1996;98:382-8.

3. Grier TJ, LeFevre DM, Duncan EA, Esch RE. Stability of standardized grass, dust
mite, cat, and short ragweed allergens after mixing with mold or cockroach extracts.
Ann Allergy Asthma Immunol 2007;99:151-60.

4. Kordash TR, Amend MJ, Williamson SL, Jones JK, Plunkett GA. Effect of mixing
allergenic extracts containing Helminthosporium, D. farinae, and cockroach with
perennial ryegrass. Ann Allergy 1993;71:240-6.

5. Grier TJ, LeFevre DM, Duncan EA, Esch RE. Stability and mixing compatibility of
dog epithelia and dog dander allergens. Ann Allergy Asthma Immunol 2009;103:
411-7.

6. Joint Task Force on Practice Parameters, representing the American Academy of Al-
lergy, Asthma and Immunology, American College of Allergy, Asthma and Immu-
nology. Practice parameters for allergen immunotherapy. J Allergy Clin Immunol
1996:98:1001-111.

7. Joint Task Force on Practice Parameters, representing the American Academy of Al-
lergy, Asthma and Immunology, American College of Allergy, Asthma and Immu-
nology. Allergen immunotherapy: a practice parameter. Ann Allergy Asthma
Immunol 2003;90:S1-S40.

8. Joint Task Force on Practice Parameters, representing the American Academy of Al-
lergy, Asthma and Immunology, American College of Allergy, Asthma and Immu-
nology. Allergen immunotherapy: a practice parameter second update. J Allergy
Clin Immunol 2007;120:525-S85.

9. Esch RE. Formulation of therapeutic allergen mixtures: problems associated with
the number, proportion, and enzymatic activities of allergens. Arb Paul Ehrlich In-
stitut 2000;93:57-61.

doi:10.1016/j.jaci.2011.10.027


mailto:satyen.gada@med.navy.mil

	Frequency of mold and pollen mixing in allergen immunotherapy prescriptions within a large health care system, 1990-2010
	References


