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A B S T R A C T

Background: Practical issues dealingwith the administration of allergen immunotherapy (AIT) by European
and US allergists are not well known. Several concerns are only partially covered by guidelines.
Objective: To survey AIT practice patterns amongworldwidemembers of the American Academy of Allergy,
Asthma and Immunology (AAAAI).
Methods: A web-based survey was conducted among AAAAI members on dosing, dose adjustment after
missed doses, and duration of AIT.
Results: A total of 1,201 replies (24.7% response rate of which 10% of responses were from non-US and
non-Canada members). A total of 57% to 65% of the US-Canadian dosing falls within the recommended
Practice Parameter ranges (9.4%-19% too low). Dose adjustment after missed doses is based on time elapsed
since the last administered dose by 77% of US-Canadian and 58% of non–US-Canadian allergists. Doses are
reduced when a patient comes in more than 14 days for 5 weeks after the last administration and initial
dosing restarted after more than 30 days for 12 weeks since last administration during the build-up or
maintenance stage. After missing 1 to 3 doses, the dosing schedules were mostly followed (build-up phase:
repeat last dose, reduce by 1 dose, reduce by 2doses;maintenance phase: reduce by 1 dose, reduce by 2 doses,
reduce by 3 doses). AIT is prescribed for a median of 3 years by non–US-Canadian allergists but for a median
of 5 years by 75% of US-Canadian allergists. Main reasons for continuing beyond 5 years were “after stopping,
symptoms reappeared” or “patient afraid to relapse.”
Conclusion: Many patients receive less than recommended doses. Two areas in which to plan further
research are establishment of an optimal dose-adjustment plan for missed applications and exploration of
the maximum appropriate duration of immunotherapy.
� 2012 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights reserved.
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Introduction

The first trial of allergen immunotherapy1 (AIT) was published
100 years ago. Immunotherapy remains the only treatment capable
of modifying the natural history of allergic diseases, including al-
lergic rhinoconjunctivitis and asthma. Lately, several guidelines on
AIT have been developedwith the aim of standardizing this form of
treatment.2–6 However, recent data are lacking regarding the ex-
tent to which recommended dosing is being followed.7,8 Several
areas in AIT lack appropriate validated recommendations; there-
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ore, in these instances, clinical judgment must be used regarding
ose adjustment after missed doses and duration of AIT.
Table 1 addresses how these issues have been covered in cur-

ently available guidelines. In the present study, these 3 areas were
elected for evaluation for the following reasons. First, anecdotal
eports refer to frequent low dosing within the United States.7

econd, the literature concerning dose adjustments after gaps in
dministration is scarce. A pilot observational study of 16 missed-
ose adjustment schedules demonstrated the extensive variation
hat exists among the protocols.9 Most immunotherapy guidelines
ither do not delineate specific dose-adjustment protocols or sug-
est schedules that have not been validated with research.2–4,6

hird, the planned duration of subcutaneous immunotherapy
SCIT) is not well established.10 Several trials have shown that 3
ears of immunotherapy might be enough; 3 years of grass and/or
irch pollen immunotherapy in Europe conferred long-term effect
n patients with hay-fever11–13 and house dust mite asthma, al-
hough allergic rhinitis improved still further after a 5-year

ourse.14 Des Roches et al15 documented a relationship between

munology. Published by Elsevier Inc. All rights reserved.
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the duration of the actual administration of SCIT and the duration of
efficacy of SCIT after its cessation, and Hedlin et al16 found that 5
years after cat or dog SCIT symptoms on exposure to pets were still
reduced, although the nonspecific bronchial hyperreactivity had
almost returned to preimmunotherapy values. Another trial found
a 30% relapse rate after a 3- to 4-year immunotherapy course with
rye grass.17 Most guidelines indicate that more complex allergens
and perennial exposure probably need SCIT beyond the 3-year time
limit.4,6

In view of the uncertainty and lack of evidence base, we have
explored how these issues are handled by practicing allergists in
United States and elsewhere in their everyday clinics. We hypoth-
esized that despite the availability of Practice Parameters at both
national and international levels, the lack of a firm evidence base
would inevitably be associated with a wide variation in dosing
schedules. Our intentionwas to explore this potential diversity and
hence the need for further research to inform best practice in the
future.

Methods

A questionnaire (Appendix) was developed targeting practicing
allergists and focused on their usual dosing, dose adjustments after
a gap in administration, and duration of SCIT in their daily clinics.
Members of the Immunotherapy, Allergen Standardization, and
Allergy Diagnostics Committee of the American Academy of Al-
lergy, Asthma and Immunology (AAAAI) were invited to take the
pilot survey. Suggested changes were adopted. Thereafter, the
Needs Assessment Committee of the AAAAI extensively reviewed
and corrected the survey, resulting in its final version. We used an
online survey dissemination tool (Survey Monkey; SurveyMonkey.
com, Palo Alto, California18). In September 2010, an invitation to
participate was sent out by AAAAI to all its members followed by 2
reminders to nonrespondents. The website was held open for 3
weeks. All replies were captured anonymously in Microsoft Excel
files (Microsoft Corp, Redmond, Washington).

We used descriptive statistics. Several subgroup analyses were
performed according to the following divisions (Table 2): US-Cana-
dian allergists vs non–US-Canadian allergists, location of practice,
type of practice, practice size, and years in practice. For intergroup
comparisons the Pearson �2 test was applied. However, when one
of the groups had fewer than 5 elements, we used the Yates �2

correction. With a confidence interval of 95%, P � .05 was consid-
ered statistically significant.

Before analysis, some minor corrections had to be made to the

Table 1
Guidelines on immunotherapy published in the last 5 years: dose, dose adjustment

Guidelines or Practice
Parameter origin

Dose

Europe2 (sponsored
by EAACI)

5–20 �g of purified major allergen; an
individualized dose with high clinical efficacy
without major adverse effects

United States4

(sponsored by
AAAAI and ACAAI)

Table with probable effective dosing limits
expressed in BAU

Mexico5 (sponsored
by CMICA)

Table with probable effective dosing limits for the
different products on the national market;
individualized per patient

Great Britain6

(sponsored by
BSACI)

5–20 �g of purified major allergen, but it is
patient dependent

Canada3 (sponsored
by CSACI)

Table with recommended maintenance doses
adapted from US Practice Parameter21,27

Abbreviations: AAAAI, American Academy of Allergy, Asthma and Immunology; AC
units; BSACI, British Society of Allergy and Clinical Immunology; CMICA, Mexican Co
Immunology; EAACI, European Academy of Allergy and Clinical Immunology; SCIT,
a“Reduce the scheduled dose if the interval between injection sessions has been exc
data. For question 26 respondents answered in days (30, 60, 90, t
20) when our question asked for an answer in weeks; therefore,
hese values were converted into weeks (4, 9, 13, 17). For question
9 on the percentage of patients who stopped immunotherapy
fter 1 years, 2 years, and so on, all values were calculated back to
he percentage of patients discontinuing per year, and the results
re presented in Figure 1B. Finally, several respondents added a
omment on continuing immunotherapy beyond 5 years only in
ertain high-risk venom-allergic patients, so an extra category was
reated to report these replies.

esults

There were 1201 respondents (24.7%) to 4870 surveys sent, of
hich slightlymore than 10%were sent to non–US-Canadian aller-
ists. Eighty-two surveys were excluded because respondents did
ot prescribe SCIT and 5 refused to participate, leaving 1114 sur-
eys for analysis. Of those, 59 respondents did not fill in their
ountry of residence. Nine hundred forty-eight respondents (90%)
ractice in the United States or Canada. The other 107 replies came
ainly from practices in Europe, Latin America, and the Far East

40, 27, and 22 practices, respectively) and some from the Middle
ast, Australia, and South Africa. Most respondents came from

administration gaps, and duration of immunotherapya

adjustment after a gap in
nistration

Duration

roposed protocol1 No duration stated

posed protocol not based on
ospective or retrospective
dies

A decision about continuation should generally
be made after 3–5 years of effective
treatment.

posed protocol based on a
trospective study

Pollen SCIT: at least 3 years; other allergens: at
least 3–5 years; SCIT with more complex
allergens might need �3 years

roposed protocol Grass pollen SCIT: 3 years; longer duration
probably needed for other aeroallergens

roposed protocol2 Successful treatment is normally performed
for 3 to 5 years

merican College of Allergy, Asthma and Immunology; BAU, bioequivalent allergy
of Clinical Immunology and Allergy; CSACI, Canadian Society of Allergy and Clinical
taneous immunotherapy.
.” “Recommend adjusting doses after missed injections.”

able 2
eneral findings of the survey on immunotherapy practice patterns

ariable Response rate, No. (%)

ational and international replies (n � 1,055)
United States and Canada 948 (90)
Other countries 107 (10)
ocation of practice (n � 1,061)
Urban 451 (42)
Suburban 558 (53)
Rural 52 (5)
ype of practice (n � 1,052)
Academic practices 322 (31)
Nonacademic practices 720 (69)
ize of practice (No. of patients receiving

immunotherapy)a (n � 996)
Small (�100 patients) 295 (30)
Medium (100–400 patients) 452 (45)
Large (�400 patients) 249 (25)
ears in practice (n � 1,057)
�5 years 241 (23)
6–10 years 135 (13%)
11–15 years 112 (11)
�15 years 569 (54)
after

Dose
admi

No p

A pro
pr
stu

A pro
re

No p

No p

AAI, A
llege
Five did not agree to participate; 82 did not undergo immunotherapy at the time of
he survey.
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suburban, nonacademic, middle-sized practices in the United
States and Canada, with more than 15 years of experience. Details
of the respondent population can be found in Table 2.

Maintenance dosing of SCIT

For the evaluation of the maintenance dose, results were di-
vided into replies from the United States and Canada and replies
from outside these countries. Because of the differences in extracts
available for immunotherapy and the techniques of dosing in dif-
ferent parts of the world, median doses and dose ranges were only
calculated for the US-Canadian group, in which the replies were
more or less homogeneous.

Figure 2 shows the percentage of US-Canadian respondents
whose reported dosing of SCIT was below recommended, low rec-
ommended, high recommended, or above recommended, accord-
ing to the dosing recommendations of the Practice Parameters on
Immunotherapy Third Update4 for some of the most important
allergens. Median maintenance doses, as reportedly used by the
US-Canadian respondents, are also reported (in bioequivalent al-
lergyunits [BAU]). ForUS-Canadian respondents, only 57% to65%of
the standardized extract maintenance dosing falls within the dose
ranges recommended in the Practice Parameters.4 Of special inter-
est are the 9.7% to 19.3% below-recommended doses because these
are probably associated with loss of efficacy.

Subgroup analysis (eTables 1 and 2) showed that below-recom-
mended dosing is less frequent in academic vs nonacademic prac-
tices for Dermatophagoides farinae (5.6% vs 12.6%; P � .04) and
Dermatophagoides pteronyssinus (6.3% vs 12.9%; P � .01). In addi-
tion, below-recommended dosing was less frequent in practices
with experience of less than 15 years vs practices with more than
15 years of experience (7.2% vs 13.4%; P � .03). For D pteronyssinus,
dosing according to the Practice Parameters is more frequent in
academic centers (76% vs 62%; P � .01), in practices with less than
15 years of experience (74% vs 59%; P � .002), and in smaller
practices with fewer than 100 patients (74% vs 62%; P � .04) com-
pared with nonacademic centers, practices with more than 15
years of experience, or medium-large practices. For SCIT with cat
extract, too low dosing is statistically significantly less frequent in
academic vs nonacademic centers (9.7% vs 21.8%; P � .006), prac-
tices with less than 15 years of experience vs those withmore than
15 years of experience (10% vs 26%; P � .001), and small vs large
practices (12.5% vs 22.8%; P � .001) and vs middle-large practices
(21.7%; P � .003). Also, there were higher rates of correct dosing in
clinics with less than 15 years of experience vs clinics with more
than 15 years of experience (74% vs 57%; P � .008) and in small

Fig. 1. Duration of subcutaneous immunotherapy (SCIT) as planned (A) and as
actually given (perceived) (B). The prescribed duration of SCIT is represented on the
left (US-Canadian allergist group: n � 457; non–US-Canadian allergist group: n �

49). To get an idea of how long immunotherapy is actually given, allergists were
asked which percentage of their patients abandons SCIT at 1 year, 2 years, 3 years,
and so on (right: US-Canadian group: n � 409; non–US-Canadian group: n � 43).
clinics compared with medium-large practices (74% vs 61%; P �
d
d

008). For grass SCIT, too low dosing is less frequent in practices
ith less than 15 years of experience compared with clinics with
ore than 15 years of experience (5.9% vs 11.9%; P � .02). Correct
osing ismore frequent in small clinics (65% vs 53%; P � .04) and in
linicswith less than 6 years of experience (70% vs 49%; P� .002) vs
arge clinics or those with more than 15 years of experience.

For tree pollen maintenance dosing, 36 respondents expressed
he dose in BAU (median, 2,000 BAU; range, 1–30,000 BAU), 125
espondents expressed the dose in protein nitrogen units (PNU)
ith a median of almost 5,400 PNU given (range, 50–10,000 PNU),
nd 219 replies (46%) referred to weight/volume extracts, with a
edian of 0.5 mL being administered from a 1:175 (wt/vol) vial. A
umber of colleagues found some difficulty in replying to this
articular question, so these latter resultsmust be interpretedwith
aution.
Thirty-eight percent of the US-Canadian respondents reduced

he dose of D pteronyssinuswhen combined with D farinae and also
hanged the dose ofD farinaewhen combinedwithDpteronyssinus,
s recommended.4 Fewer allergists in rural areas lower the dose
hen combining bothmites compared with allergists practicing in
rban areas (P� .04). Non–US-Canadian allergists expressedmain-
enance doses in many different units, whichmade subgroup anal-
sis impossible (50% in allergy units [AU], 16% in microgram [�g],
0% in index of reactivity, and others in therapeutic units, standard
uality units, and milliliters [mL]).

ose adjustment schedules for missed doses

Most allergists who replied to the survey (84.2%) adjusted the
osing after a missed dose based on the time elapsed since the last
ose administered. A total of 76 of 481 adjusted the dose based on
he time elapsed since the last scheduled, but never administered,
ose. Themost frequently mentioned dose-adjustment schedule is
epicted in Figure 2, both for missed doses during the build-up
hase and for missed doses during the maintenance phase. The
chedule is simple: one goes a certain number of doses back, based
n the number of doses missed since the last administered dose.
Fifteen percent of practices used another method: 10% reduced

he next dose by a certain percentage, varying from 10% to 90%,
epending on how delayed the timing of the patient’s next visit.
he other 5% of respondents lower the next dose after a gap in

ig. 2. Categories of programmedmaintenance dosing for Dermatophagoides ptero-
yssinus, Dermatophagoides farinae, cat, and grass pollen reported by US-Canadian
espondents. The categories of maintenance dosing were determined based on the
robable effective maintenance dose as stated in the Practice Parameters on Immu-
otherapy, Third Update.4 The recommended doses were divided into low recom-
ended and high recommended. D pteronyssinus and D farinae: low recommended,
00 to 1,000 AU; high recommended, 1,001 to 2,000 AU; cat: low recommended,
,000 to 2,000 BAU; high recommended, 2,001 to 4,000 BAU; grass: low recom-
ended, 1,000 ot 2,000 BAU; high recommended, 2,001 to 4,000 BAU. Maintenance

oses outside these intervals were considered below and above the recommended
osing, respectively.
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administration by a certain volume, varying from 0.1 to 0.5 mL. No
major differences were found in the dose-adjustment schedules
used by non–US-Canadian respondents after a gap in immunother-
apy administration.

Immunotherapywas completely restarted after a gapduring the
build-up phase of a median of more than 90 days for the US-
Canadian allergists (mean, 84 days) and after amedian gap of more
than 30 days after the last given dose for the non–US-Canadian
respondents (mean, 44 days). During themaintenance phase, aller-
gists restart from the beginning when the gap between doses is a
median of more than 12 weeks (US-Canadian allergists: mean, 16
weeks; non–US-Canadian allergists: mean, 12 weeks).

Planned and actually perceived duration of immunotherapy

Seventy percent of US-Canadian allergists plans to give SCIT for
5 years as opposed to 30% of the non–US-Canadian allergists (P �
.01) (Fig 1A). The actual perceived duration of SCIT, as expressed by
the respondents, reflects the same difference between US-Cana-
dian and non–US-Canadian practice of SCIT. According to US-Cana-
dian allergists, most of their patients receive 4 to 5 years of SCIT,
whereas non–US-Canadian practitioners state most of their pa-
tients receive 3 years of SCIT (Fig 1B). For both groups, the most
frequent reasons for premature discontinuation of SCIT are patient
related: scheduling problems and the experience of systemic ad-
verse events (Fig 3). Figure 4 shows the estimated quantity of
patientswho receive SCIT formore than 5 years, again demonstrat-
ing the generally longer duration of SCIT in US-Canadian clinics.
According to the surveyed allergists, the 2 prime reasons for con-
tinuing SCIT beyond 4 years are as follows: “after stopping the
patient felt symptoms came back and was reinitiated” and “the
patient has improved very well and does not want to relapse” (88%

Fig. 3. Reason(s) for premature discontinuation of subcutaneous immunotherapy
(SCIT) frommost probable (1) to least probable (5). Reasons are listed on the x-axis
and number of replies on the y-axis. LLR indicates large local reaction; SAE, systemic
adverse event.

Fig. 4. Quantity of patients in their clinic that respondents estimate are receiving
subcutaneous immunotherapy beyond 5 years (percentage of respondents). US-
a
Canadian allergists: left side circle; non–US-Canadian allergist: right side circle. *P�

.05 (Fisher exact test). **P � .001 (Pearson �2 test).
nd 72%, respectively). Non–US-Canadian allergists also chose
hese 2 responses as the top 2 reasons to continue SCIT beyond 5
ears (Fig 5).

iscussion

Previous Zoomerang surveys have been sent out to AAAAImem-
ers in 2004 and 2006 on othermatters concerning AIT,19 but this is
ne of the first studies looking at the viewpoint of the practicing
llergist on SCIT dosing, dose adjustments, and duration of SCIT.
oreover, the fact that 10% of the respondents were non–US-
anadian allergists allows for a broader view, beyond the American
orders and comparison between SCIT as performed in the United
tates and Canada as opposed to SCIT practiced outside the United
tates and Canada.
Typically, Internet surveys performed in the past by the AAAAI

enerated response rates of 15% to 20%. The recent Zoomerang
urvey had 554 replies to 3,435 questionnaires sent to practicing
llergists (16%). The fact that we had a higher response rate is
robably because of the enhanced electronic communication now-
days but also might reflex the increased interest of the member-
hip in immunotherapy. Resending the invitation to participate to
hosewhohadnot replied after thefirst roundwas a toolweused to
mprove the response rate.

Our data reveal that SCIT dosing in the United States and Canada
s still not standardized among practicing allergists. Most US-Cana-
ian allergists are dosing in the low-recommended dose range,
hereas 9.7% to 19.3% of the US-Canadian respondents dose below
ecommended levels. This is especially true for SCIT with cat ex-
racts. However, for some allergens, such as house dust mite and
rass pollen, 23% to 33% of respondents report SCIT dosing above
he recommend range. Further analysis of our data shows that the
pparent high dosing schedules might be erroneous in some cases:
e believe that those replies of 10,000 AU and 30,000 AU refer to
he concentration per milliliter of the stock vial from which the
atient’s vial is prepared rather than to the actual dose given to the
atient; to determine the exact quantity of allergen administered
o the patient, a phased interrogation might lead to more accurate
eplies from all respondents. Subgroup analysis demonstrates that
osing is more in accordance with the recommendations of the US
ractice Parameters in academic clinics, clinics with less than 15
ears of experience, and smaller clinics. This is a consistent pattern,
een in 3 of the 4 surveyed allergens, giving robustness to this
nding. One possible explanation for this finding might be that
ounger colleagues had their allergy training when the Practice
arameters on immunotherapy with dosing recommendations on
CIT were already published, as opposed to colleagues trained
efore 1996. Our data are in accordance with a recent, large, sys-
emic evaluation of cat AIT prescribing patterns in which 82.6% of

ig. 5. Prescribing allergists’ reason(s) to continue subcutaneous immunotherapy
eyond 5 years.* All that applywere selected, so total ismore than 100%. IT indicates
mmunotherapy; sympt, symptoms; VIT, Venom immunotherapy.
ll doses between 2007 and 2009 were correct,20 as opposed to
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dosing before 2003; dosing recommendations for cat allergen did
not come out until the first update of the Practice Parameters on
immunotherapy in 2003.21,22

Dose adjustment after a gap in administration is done similarly
in and outside the United States and Canada, with the most fre-
quently mentioned schedule depicted in Figure 6. We believe that
this is an important observation because it is a protocol that results
from the experience of a significant group of specialists. The proto-
col is simple, and adjusted doses do not need to be calculated, as is
required in other protocols (eg, volume- and percentage-based
protocols). Moreover, the same protocol is used for build-up and
maintenance phases, which is important in reducing error rate,
because the more complex or inconsistent a process, the more
likely errors can occur.21,23 Recently, the first retrospective study
evaluating a dose-adjustment schedule was published by Webber
and Calabria22,24 and is already used in national guidelines.5 The
Webber protocol and the schedule adopted bymost respondents to
this survey apply the same adjustment steps, the only difference
being at what time point to proceed with the dose adjustment. The
Webber protocol uses weeks elapsed since the last administration,
whereas our survey’s respondents adjust after 1, 2, 3, and so on
missed doses. These protocols could be a good starting point for a
prospectively designed trial aimed at establishing an evidence-
based dose adjustment schedule to be recommended by all guide-
lines.

The planned duration of immunotherapy is clearly longer inside
vs outside the United States and Canada as is the actual duration as
perceived by the prescribing allergist (Figs 1B and 4). However,
recall bias and distorted observation can easily alter a physician’s
perception of the patient’s treatment.23–26 The high perceived per-
centage of patients undergoing long-term immunotherapy, as
stated by our respondents, strikingly contrasts with the findings of
the review of the Florida Medicaid database: 3 years of immuno-
therapy is accomplished by 16% of all immunotherapy patients.25,27

A possible explanation for the longer planned duration of im-
munotherapy inUnited States and Canadamight be the variation in
allergen sensitization in US patients28 as opposed to European
patients,29–31 with the former more frequently showing multiple
allergen sensitivities to perennial allergens. It might be true that in
these cases SCIT, using a mixture of multiple allergens, needs to be
longer than 3 years to produce a maintained effect after discontin-
uation. In this context, the prime reason for continuing SCIT beyond
5 years is interesting: “on stopping (SCIT) symptoms cameback and
the patient was restarted on SCIT.” Because many allergists with

Fig. 6. Most frequently used schedule for dose adjustment after missed doses
during the build-up phase (n � 510) and during themaintenance phase (n � 492). A
dose adjustment is generallymadewith amedian gap ofmore than 14 days after the
last administration during the build-up phase or with a median gap of more than 5
weeks since the last administration during the maintenance phase in both the
US-Canadian allergist group and the non–US-Canadian allergist group.
long-term experience report this observation in and outside the
nited States and Canada, it should be a topic of further research.
n the other hand, one can question how legitimate the second
ost mentioned reason, patient’s fear of relapsing, is and whether
ontinuing SCIT based on this reason is a medically sound decision.
In conclusion, this survey points out that for the standardized

xtracts 9.7% to 19.3% of US-Canadian respondents use doses below
hose recommended by Practice Parameters; it also shows inwhich
ubgroups this reality ismore frequent. Some of the probable effec-
ive doses for SCIT as recommended in US guidelines may be ques-
ionable because they are not based on studies conducted with US
roducts.4,26,32 The fact that a considerable percentage of allergists
ose outside these limitsmight be an indication of the need ofmore
recise dose-finding trials with US allergen products. Also, this
urvey indicateswhat themostly useddose-adjustment schedule is
fter missed doses and demonstrates why SCIT is often continued
eyond 3 or even 5 years. Well-designed trials are needed to ad-
ress these latter 2 issues to guide future recommendations.
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eTable 1
Dosing mean and median totals for the United States and Canada

Totals Too low,
No. (%)

Low recommended,
No. (%)a

High recom
No. (%)a

Dermatophagoides farinae
with Dermatophagoides
pteronyssinus (n � 565)

80 (14.7) 237 (41.9) 114 (20.2)

D farinaewithout D
pteronyssinus (n � 495)

55 (11.1) 192 (38.9) 119 (24)

D pteronyssinuswith D
farinae (n � 506)

78 (15.4) 238 (47) 79 (15.6)

D pteronyssinuswithout D
farinae (n � 437)

50 (11.4) 197 (45) 88 (20.1)

Cat (n � 480) 91 (19) 223 (46.5) 87 (18.1)

Grass (n � 395) 37 (9.7) 94 (23.8) 131 (33.2)

aHouse dust mite: low recommended, 500 to 1,000 AU/mL; high recommended, 1,0
mended, Too high,
No. (%)

Mean Median Comment

134 (23.7) 2,155 1,000 1–60,000 �g: mean, 10.9;
median, 10 (1–54)

130 (26.3) 2,484 1,000 1–90,000 �g; mean, 10.86;
median, 10 (1–20)

111 (21.9) 1,937 1,000 1–30,000 �g: mean, 9.6;
median, 10 (3–20)

102 (23.3) 2,183 1,000 1–30,000 �g: mean, 10.9;
median, 10 (4–20)

78 (16.2) 3,224 2,000 1–60,000 �g: mean, 13.1;
median, 14 (8–17)

133 (33.7) 11,410 4,000 1–1,000,000 �g: mean, 16.3;
median, 15 (8–30)
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eTable 2
Dosing means and medians for subgroups in the United States and Canada

Subgroup Too low,
No. (%)

Low recommended,
No. (%)a

High recommended,
No. (%)a

Too high,
No. (%)

Mean Median (range) Comment

Dermatophagoides farinae aloneb

Urban (n � 164) 18 (11.0) 58 (35.4) 47 (28.7) 41 (25.0) 2243 1,500 (1–20,000) No statistically significant
differences between
groups

Suburban (n � 298) 36 (12.1) 117 (39.3) 64 (21.5) 81 (27.2) 2519 1,000 (1–90,000)
Rural (n � 33) 1 (3.0) 16 (48.5) 8 (24.2) 8 (24.2) 2,873 1,000 (1–10,000)
Academic (n � 107) 6 (5.6) 40 (37.4) 34 (31.8) 27 (25.2) 2,487 1,600 (1–20,000) P between too low dosing �

.04; dose adjust in mixed
house dust mite, 41.9 vs
36.8

Nonacademic (n � 389) 49 (12.6) 152 (39.1) 85 (21.9) 103 (26.5) 2,458 1,000 (1–90,000)
�6 Years of practice (n � 96) 4 (4.2) 45 (46.9) 23 (24.0) 24 (25.0) 3053 1,000 (1–24,000) Too low dosing more

frequent in practices of
�15 y vs �6 y/�15 y, P �

.01/.03
6–10 Years of practice (n � 60) 8 (13.3) 16 (26.7) 19 (31.7) 17 (28.3) 3,682 1,650 (1–90,000)
11–15 Years of practice (n � 52) 3 (5.8) 23 (44.2) 14 (26.9) 13 (25.0) 1,960 1,200 (14–10,000)
�15 Years of practice (n � 284) 38 (13.4) 107 (37.7) 63 (22.2) 76 (26.8) 2,123 1,000 (1–15,000)
�100 Patients (n � 106) 8 (7.5) 41 (38.7) 32 (30.2) 25 (23.6) 2,154 1,600 (1–20,000) No statistically significant

differences between
groups

100–400 Patients (n � 240) 31 (12.9) 87 (36.3) 56 (23.3) 66 (27.5) 2,741 1,200 (1–90,000)
�400 Patients (n � 133) 15 (11.3) 55 (41.4) 28 (21.1) 35 (26.3) 2,228 1,000 (1–14,000)

Dermatophagoides pteronyssinus
alonec

Urban (n � 140) 15 (10.7) 61 (43.6) 34 (24.3) 30 (21.4) 2,088 1,000 (1–20,000) Adjust 56/140 � 40;
significant difference
with rural P � .04

Suburban (n � 266) 33 (12.4) 122 (45.9) 47 (17.7) 64 (24.1) 2,198 1,000 (1–30,000)
Rural (n � 31) 2 (6.5) 14 (45.2) 7 (22.6) 8 (25.8) 2,300 1,000 (1–10,000) Adjust 8/32 � 25
Academic (n � 96) 6 (6.3) 45 (46.9) 28 (29.2) 17 (17.7) 2,148 1,000 (1–20,000) Academic vs nonacademic

too low dose P � .06;
correct dose P � .01;
dose adjust in mixed
house dust mite (55 vs
40)

Nonacademic (n � 341) 44 (12.9) 152 (44.6) 60 (17.6) 85 (24.9) 2,183 1,000 (1–30,000)
�6 Years of practice (n � 88) 4 (4.5) 47 (53.4) 23 (26.1) 14 (15.9) 2,164 1,000 (1–20,000) Correct dosing in �15 y of

practice statistically
significant more
frequently than in �15 y
of practice P � .002

6–10 Years of practice (n � 50) 6 (12.0) 21 (42.0) 11 (22.0) 12 (24.0) 2,442 1,000 (1–30,000)
11–15 Years of practice (n � 51) 4 (7.8) 26 (51.0) 11 (21.6) 10 (19.6) 1,824 1,000 (1–10,000)
�15 Years of practice (n � 244) 34 (13.9) 101 (41.4) 43 (17.6) 66 (27.0) 2,227 1,000 (1–30,000)
�100 Patients (n � 96) 8 (8.3) 48 (50.0) 23 (24.0) 17 (17.7) 1,852 1,000 (1–20,000) Correct dosing in small

practice statistically
significant more
frequently than in
medium-large practices P
� .04

100–400 Patients (n � 210) 27 (12.9) 90 (42.9) 37 (17.6) 56 (26.7) 2,329 1,000 (1–30,000)
�400 Patients (n � 116) 13 (11.2) 50 (43.1) 26 (22.4) 27 (23.3) 2,163 1,000 (1–10,000)

Catd

Urban (n � 158) 26 (16.5) 76 (48.1) 33 (20.9) 23 (14.6) 2,944 2,000 (1–60,000) No statistically significant
differences between
groups

Suburban (n � 290) 59 (20.3) 132 (45.5) 49 (16.9) 50 (17.2) 3,359 2,000 (4–60,000)
Rural (n � 33) 7 (21.2) 15 (45.5) 5 (15.2) 4 (12.1) 2,619 1,500 (20–28,000)
Academic (n � 103) 10 (9.7) 46 (44.7) 29 (28.2) 19 (18.4) 3,807 2,000 (3–60,000) P � .006; correct dose P �

.06
Nonacademic (n � 371) 81 (21.8) 175 (47.2) 58 (15.6) 57 (15.4) 3,018 2,000 (1–60,000)
�6 Years of practice (n � 93) 7 (7.5) 50 (53.8) 18 (19.4) 19 (20.4) 4,202 2,000 (1–60,000) Too low dose P

�.001/�.001/�.001 vs
�6 y, �10 y, and �15 y,
correct dose vs 15 years
P � .008

6–10 Years of practice (n � 62) 5 (8.1) 35 (56.5) 16 (25.8) 6 (9.7) 3,556 2,000 (2–60,000)
11–15 Years of practice (n � 51) 9 (17.6) 24 (47.1) 10 (19.6) 8 (15.7) 2,722 2,000 (21–20,000)

�15 Years of practice (n � 269) 70 (26) 112 (41.6) 43 (16) 44 (16.4) 2,866 1,500 (1–50,000)
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eTable 2
(Continued) Dosing means and medians for subgroups in the United States and Canada

Subgroup Too low,
No. (%)

Low recommended,
No. (%)a

High recommended,
No. (%)a

Too high,
No. (%)

Mean Median (range) Comment

�100 Patients (n � 112) 14 (12.5) 56 (50) 27 (24.1) 15 (13.4) 3,106 2,000 (1–60,000) Too low dose: small vs large
and small vs middle-
large P � .001/.003

100–400 Patients (n � 228) 48 (21.1) 99 (43.4) 40 (17.5) 41 (18) 3,405 2,000 (2–60,000)
�400 Patients (n � 123) 28 (22.8) 57 (46.3) 19 (15.4) 19 (15.4) 2,962 1,750 (5–40,000) Correct dose small vs med-

large P � .008
Grass pollene

Urban (n � 130) 13 (10.0) 34 (26.2) 44 (33.8) 39 (30.0) 10,310 3,500 (1–400,000) Too low; supplemental pdf
Suburban (n � 240) 23 (9.6) 54 (22.5) 80 (33.3) 83 (34.6) 12,062 4,000 (10–1,000,000)
Rural (n � 25) 1 (4.0) 5 (20.0) 8 (32.0) 11 (44.0) 9,760 4,000 (500–100,000)
Academic (n � 88) 5 (5.7) 23 (26.1) 30 (34.1) 31 (35.2) 23,556 4,000 (1–1,000,000) Too low
Nonacademic (n � 306) 32 (10.5) 70 (23.0) 102 (33.4) 102 (33.4) 7,761 4,000 (1–100,000)
�6 Years of practice (n � 77) 4 (5.2) 26 (33.8) 28 (36.4) 19 (24.7) 6,771 3,000 (1–100,000) Too low dose �10 y vs �10

y/15 y P � .03/.02;
correct dosing more
frequent in practices
with �6 y experience vs
�15 y P � .002

6–10 Years of practice (n � 67) 3 (4.5) 13 (19.4) 25 (37.3) 16 (23.9) 22,528 4,000 (1–1,000,000)
11–15 Years of practice (n � 42) 4 (9.5) 11 (26.2) 14 (33.3) 13 (31.0) 7,236 3,000 (36–100,000)
�15 Years of practice (n � 219) 26 (11.9) 43 (19.6) 65 (29.7) 85 (38.8) 10,821 4,000 (1–400,000)
�100 Patients (n � 98) 6 (6.1) 30 (30.6) 34 (34.7) 28 (28.6) 10,046 3,500 (1–400,000) Too low dose; correct

dosing small vs large �

.04
100–400 Patients (n � 193) 18 (9.3) 40 (20.7) 65 (33.7) 70 (36.3) 13,043 4,000 (1–1,000,000)
�400 Patients (n � 91) 11 (12.1) 19 (20.9) 27 (29.7) 34 (37.4) 9,204 4,000 (5–100,000)

aHouse dust mite: low recommended, 500 to 1,000 AU/mL; high recommended, 1,001 to 2,000 AU/mL; cat and grass: low, 1,000 to 2,000; high, 2,001 to 4,000 BAU/mL.
bToo low dosing is less frequent in academic vs nonacademic practices and in practices with less than 6 years and less than 15 years of experience vs practices withmore than
15 years of experience.
cPractice Parameters recommended dosing more frequently in academic centers, in practices with less than 15 years of experience, and in smaller practices compared with
nonacademic centers, practices withmore than 15 years of experience, or medium-large practices. Dose adjustment when D pteronyssinus is combinedwith D farinae is done
more frequently in urban practices vs rural practices.
dToo low dose statistically more frequent in nonacademic vs academic centers, practices with more than 15 years of experience vs less than 15 years, 10 years, and less than
6 years of experience, large practices vs small practices, and large-middle size practices vs small practices. Higher rate of correct dosing in clinics with less than 15 years of
experience vs clinics with more than 15 years of experience and in small clinics vs medium-large practices.
eToo lowdosing is less frequent in practiceswith less than 10 years of experience comparedwith clinicswithmore than 10 years andmore than 15 years of experience. Correct

dosing is more frequent in small clinics and in clinics with less than 6 years of experience vs large clinics or clinics with more than 15 years of experience.
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