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Purpose: To estimate the prevalence of atopy (ie, allergen sensitization) in a sample of adult asthma
outpatients.
Methods: Population consisted of a total of 218 patients, 18 to 55 years of age, who were currently
receiving care for asthma; and 13 physicians, whose specialties were Family Practice, Allergy, or Pulmonology and who were providing care to at least 10 to 15 asthma patients weekly. Patients provided a
blood sample for quantification of total and allergen-specific IgE. Outcomes were the proportion of patients with atopy and the proportions of patients with elevated serum IgE specific to each of 8 specific
common allergens.
Results: The patients’ mean age was 42 years, and 74% were women; 68% of patients met the study
definition of atopy. Total serum IgE > 114 kU/L was observed in 48% of patients, and 59% had elevated
levels of IgE specific to one or more of 8 common allergens.
Conclusions: The majority of adult asthma outpatients had evidence of atopy and most were sensitive
to a specific identifiable allergen. Awareness of the high prevalence of atopy among asthma patients
might improve patient management. (J Am Board Fam Pract 2005;18:434 –9.)

Atopy, classically deﬁned as a personal or familial
predisposition to become sensitized and produce
IgE antibodies in response to normal exposure to
common environmental allergens, is the strongest
identiﬁable predisposing factor for developing
asthma.1,2 Atopy may be deﬁned operationally in
terms of elevated total IgE and/or sensitization to
speciﬁc allergens, determined by serologic testing
or skin prick tests. The average proportion of cases
of adult asthma attributable to atopy in populationbased studies is approximately 30% to 40%
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(roughly twice that for non-asthmatics), although
estimates range up to 80% in some studies.3,4 Evidence suggests that sensitization to common allergens, including molds and dust mites, correlates
with greater asthma severity.5–7
Knowledge of sensitivity to speciﬁc allergens is
an important guide to asthma management,
through allergen avoidance, immunotherapy, and
pharmacological treatment of allergies. Updated
National Asthma Education and Prevention Program (NAEPP) guidelines recommend allergy testing for persons with persistent asthma and, after
sensitivity is determined, avoidance of the trigger
and allergen abatement.8 Few studies done in the
United States, however, have provided information
about atopy and adult asthma5,6,9 or investigated
the extent to which measurement of atopy might
inﬂuence medical decisions. Because more than 4
million visits per year by asthma patients are to
family practitioners and other generalists,10 awareness of the prevalence of atopy among asthma patients may help to improve asthma patient management by these physicians. The objectives of this
study, therefore, were 2-fold: to estimate the prevalence of atopy in a sample of US-based adult
asthma outpatients using serologic testing; and to
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Methods
Study Design and Populations
A broad-based invitation was sent to physicians
who had previously expressed an interest in collaborating with Merck & Co., Inc. on studies of respiratory disease. Physicians were invited to participate in the study if they were board certiﬁed, were
providing care to 10 to 15 asthma patients per
week, and willing to seek Institutional Review
Board approval. Between May and August 2002,
surveys of patients and physicians were conducted
at 13 outpatient clinical practices located in all 4
geographic regions of the United States (northeast,
3; south, 3; midwest, 5; west, 2). Physicians were
asked to consecutively recruit between 15 and 20
patients coming to each study clinic for a routine
visit. Patients were included in the study if they had
documented, physician-diagnosed asthma, were 18
to 55 years of age, had reviewed and signed an
informed consent form, and allowed a blood sample to be drawn. Patients were excluded if they had
received immunosuppressive therapy in the previous 3 months, were currently receiving immunotherapy, or had a documented diagnosis of a nonatopic syndrome resulting in elevated total serum
IgE—these included immunodeﬁciency disease
(HIV/AIDS), IgE myeloma, drug-induced interstitial nephritis, graft versus host disease, parasitic
diseases, skin diseases (ie, non-atopic eczema, allergic contact dermatitis, toxic epidermal necrolysis),
or hyper-IgE syndrome.
Data Collection
A patient questionnaire, completed at the time of
enrollment, recorded demographic data, family histories of asthma and allergies, and whether the
patient had ever been told by any doctor or medical
provider that he or she had allergies to food, animals (such as cats, dogs), or household dust, or that
he or she had hay fever. The patients’ blood samples were sent for serologic testing to a central
laboratory (Quest Diagnostics), which determined
total serum IgE concentration and the presence of
IgE speciﬁc to 8 allergens (rye grass, Bermuda
grass, birch, cockroach, Dermatophagoides farinae,
ragweed, cat dander, and Alternaria alternata) using

http://www.jabfp.org

ImmunoCAP. In vitro testing was chosen for its
performance characteristics, convenience, and because it may offer a more standardized approach
than skin testing.11 Performance studies of ImmunoCAP have shown this test to yield 85% to 94%
sensitivity, 93% to 100% speciﬁcity, and 90% positive predictive value.11,12 A physician survey, completed after receipt of the patients’ laboratory results, queried whether each patient’s serologic test
results would prompt a change in patient management. Physicians were asked to check “yes” or “no”
in response to 2 questions. (1) Did the in vitro
testing provide any new information that may be
used to guide this patient’s medical management
plan? (2) Would you consider making any changes
in asthma management for this patient, on learning
this patient’s allergy test results? Respondents who
checked yes for the second question were asked “If
yes, what would you consider changing in this patient’s asthma management?” The 4 choices were:

1. Add medications to control allergy symptoms
2. Add immunotherapy
3. Change or discontinue current anti-asthma
medications
4. Discuss allergen avoidance and environmental
modiﬁcations in the home and ofﬁce

There were no protocol-driven processes to alter
the usual treatment provided by physicians in the
study.

Data Analysis
The main study outcomes were the proportion of
patients with atopy and the proportions of patients
with elevated serum IgE speciﬁc to each of 8 speciﬁc allergens. Atopy was deﬁned in this study as an
elevated total serum IgE and/or elevated IgE speciﬁc to one of the 8 allergens tested. A total serum
IgE concentration of ⱕ114 kU/L was considered to
be normal based on reference ranges provided by
the central laboratory. Elevated serum concentrations of allergen-speciﬁc IgEs were determined by
the central laboratory in reference to normal ranges
for each allergen. Descriptive statistics were computed. The 2 test of proportions was used to determine whether responses to the physician survey
were signiﬁcantly different by physician specialty.
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investigate whether physicians found in vitro testing for atopy sufﬁciently informative for them to
consider a change in asthma management.

Patient Population
A total of 218 adults with asthma were eligible for
inclusion in the study and were tested for evidence
of atopy. There was an average of 17 patients per
study site (range 7 to 20). Their mean age was 42
years and 74% were women (Table 1). Most patients had a family history of asthma (57%) or
allergies (64%).
Atopy and Specific Allergen Sensitivities
Serologic testing indicated that 48% of patients
had elevated total serum IgE and 59% of all studied
patients had elevated levels of IgE speciﬁc to one or
more of 8 common allergens (Table 2). A total of
68% of patients met the study deﬁnition of atopy,
whereas 21% had elevated IgE to one or more
speciﬁc antigens but normal total IgE. Thirtyseven percent had both elevated total serum IgE
and elevated levels of IgE speciﬁc to one or more of
8 common allergens. The most frequent speciﬁc
allergen sensitivities were to cat dander, dust mite,
and common ragweed (Table 2). Of 128 (59%)
patients who had elevated levels of one or more
allergen-speciﬁc IgEs, 87% reported that they had
ever been told by a doctor or medical provider that
they either had allergies to animals such as cats or
dogs (70%), household dust (73%), or food (35%),
or that they had hay fever (52%). Overall atopic
sensitivity ranged from 61% in the South to 77% in
the Northeast (Table 2). The proportion of patients with atopy was similar across specialties, al-

though the proportion with sensitivity to one or
more allergens was lower for pulmonologists compared with family practitioners and allergists (Table 3).

Physician Survey
Thirteen physicians participated in the study; their
specialties were family practice (N ⫽ 5), allergy
(N ⫽ 4), and pulmonology (N ⫽ 4). As indicated in
Table 4, 45% of the serologic test results provided
the physicians with new information that might be
used to guide the patients’ asthma management,
and 40% of the results prompted consideration of a
change in asthma management. Where a change in
asthma management was considered, the change
most often considered (70% of cases) was to discuss
allergen avoidance with the patient. The serologic
test information was more likely to be new and
more likely to prompt consideration of a change in
asthma management for patients of family practitioners than for patients of allergists or pulmonologists (Table 3). Among pulmonologists considering
a change, they were more likely to add medication
to control allergy symptoms or add immunotherapy than allergists or family practitioners. The type
of change in patient pharmacological management
considered was more likely to be addition of medication for patients of pulmonologists, but more
likely to be a change or discontinuation of medications for patients of allergists.

Discussion
Table 1. Patient Characteristics
Patients
(N ⫽ 218)
Age, mean years

42

Women (%)

74

Race/ethnicity (%)
White
African American
Hispanic
Asian
American Indian
N/A

64
19
9
2
1
5

Family history (%)
Asthma
Allergies

57
64

Region (%)
Northeast
South
Midwest
West

26
21
40
14
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We investigated atopy in 218 adult asthmatics at 13
outpatient clinical practices throughout the United
States using in vitro testing and patient and physician surveys. The prevalence of atopy, operationally deﬁned as elevated total IgE and/or elevated
allergen-speciﬁc IgE, was 68% and 59% with speciﬁc allergen sensitivities, most frequently to cat
dander, dust mite, and common ragweed. The information from allergen-speciﬁc tests prompted
physicians to consider a change in asthma management—most often to discuss allergen avoidance
with the patient—in 40% of cases.
There are few published studies of atopy in adult
asthmatics in the United States. The investigations
that have been reported were at single sites and
tended to have small sample sizes.5,6,9 In a study of
patients being evaluated by radioallergosorbent
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Results

Total

NE Region

South

Midwest

West

Allergists (no.)

4

1

0

3

0

Family physicians (no.)

5

2

1

1

1

Pulmonologist (no.)

4

0

2

1

1

Number of patients

218

56

46

86

30

Overall atopic sensitivity (%)*

68

77

61

67

67

Elevated total IgE (%)

48

59

39

47

43

Sensitivity to ⱖ1 speciﬁc allergen (%)†

59

68

48

57

63

Normal total IgE and ⱖ1 speciﬁc allergen sensitivity (%)

21

44

39

36

41

Elevated IgE by allergen sensitivity (%)
Cat dander
Dust mite‡
Common ragweed
Bermuda grass
Mold§
Birch
Cockroach
Rye grass

32
28
27
22
17
17
17
11

43
25
43
30
18
25
25
12

24
30
22
20
13
13
11
9

27
31
21
17
16
12
14
11

40
20
20
20
23
20
17
17

* Sensitivity to one or more speciﬁc allergens and/or total serum IgE ⬎114 kU/L, as determined by in vitro serological testing.
† Determined by in vitro serological testing.
‡ Dermatophagoides farinae.
§ Alternaria alternata.

testing in New York City, asthmatics were more
likely than non-asthmatics to be hypersensitized to
cat dander or dust mites (D. farinae) and to Deuteromycetes molds (Alternaria tenuis, Aspergillus fumigatus, and Cladosporium herbarum), whereas pollen (tree, grass, ragweed) hypersensitivity was not
independently associated with asthma.9 Although
cat dander was excluded from another New York
City study of allergic sensitization,6 most (83%) of
the 29 adults with asthma had a positive skin prick
test to at least one of 7 common allergens or allergen mixtures: ragweed, grasses, dust mite (Dermatophagoides pteronyssinus and D. farinae), and
trees.6 At the Portland, OR, site in the European
Community respiratory health survey (ECRHS)
studies, 74% of the 39 participants with asthma
were sensitized to at least one of 9 common aller-

gens, the most frequent sensitizations being to timothy grass, D. pteronyssinus, birch, A. alternata, and
cat.5 Thus, studies in the United States have consistently observed a high prevalence of atopy
among adult asthmatics, with the distribution of
speciﬁc allergen sensitivities varying between sites.
The same observations were reported in the
ECRHS studies conducted at 30 sites, mostly in
Europe.5,13–16
Many studies have also explored the utility of
total serum IgE as a marker of atopy and found
some level of discordance with allergen-speciﬁc
tests.3,17 In this study, 21% of patients had a positive allergen-speciﬁc test while exhibiting normal
total IgE. These results support the need to examine patient responses to particular allergens to aid
in proper diagnosis and management. Further re-

Table 3. Percentage of Asthma Patients with Atopy and Allergen Sensitivity by Physician Specialty

Overall atopic sensitivity*
Elevated total IgE
Sensitivity to ⱖ1 speciﬁc allergen†
Normal total IgE level and ⱖ1 speciﬁc allergen sensitivity‡

Overall
N ⫽ 218 (%)

Family Practice
N ⫽ 69 (%)

Allergist
N ⫽ 75 (%)

Pulmonology
N ⫽ 74 (%)

68
48
59
21

70
56
61
9

75
48
68
27

61
39
47
22

* Sensitivity to one or more speciﬁc allergens and/or total serum IgE ⬎114 kU/L, as determined by in vitro serological testing.
† Determined by in vitro serological testing. 2 test of proportions used to assess differences between groups: P ⫽ .03.
‡ 2: P ⫽ .02:
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Table 2. Distribution of Physician Sample and Atopy and Allergen Sensitivity by Region

Overall
(N ⫽ 218)

Family Practice
(N ⫽ 69)

Allergy
(N ⫽ 75)

Pulmonology
(N ⫽ 74)

P Value

Test results provided new information (%)

45

59

31

46

ⱕ.01

Would consider changes to asthma management
based on test results (%)

40

55

33

34

ⱕ.01

38
22
45
70

21
16
39
76

44
20
68
64

56
32
32
68

ⱕ.01
NS†
.02
NS

If yes, type of change considered (%)*
Add medication to control allergy symptoms
Add immunotherapy
Change or discontinue asthma medications
Discuss allergen avoidance
* N ⫽ 88 patients.
† NS, not signiﬁcant at P ⬍ .05.

search should explore the relationship between total serum IgE and speciﬁc IgE in healthy patients.
The high prevalence of atopy among adult asthmatics should make physicians aware of the need to
explore allergic symptoms with their asthma patients— both at the initial evaluation and periodically thereafter, since patients may acquire important new allergic sensitizations over time. In this
study, a signiﬁcant minority of patients identiﬁed as
having speciﬁc allergies had never been told by a
medical provider that they had allergies. Almost
half of the serologic test results were informative
for physicians, particularly family practitioners, and
for two-ﬁfths of patients prompted consideration of
a change in patient management, most often to
discuss allergen avoidance but also to adjust asthma
medications and to add pharmacotherapy for allergies. This suggests that physicians, particularly the
family practitioners, in this study did not always
have sufﬁcient information about patients’ allergic
status to guide their care. The serologic test results
were less likely to provide new information to allergists than to family practitioners. However, the
impact on change in therapy is beyond the scope of
paper.
The interpretation of differences between specialties is limited by the small physician sample size
and number of patients per physician. Thus, these
results may not be representative of all practice
types. The results are consistent with those of a
previous study, which found that virtually all allergists discussed triggers and performed an allergy
evaluation on their adult asthma patients, compared with only two-thirds to three-fourths of generalists.17 The greater attention paid by allergists to
the allergic status of their asthma patients may
contribute to the observed differences in asthma
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outcomes between generalists and allergists: patients of allergists were less likely than those of
generalists to seek emergency medical care for their
asthma and had greater improvement in asthma
symptom scores.18
In conclusion, most adult asthma outpatients
had evidence of atopy. Awareness of the high rate
of atopy among asthma patients might improve
patient management by prompting physicians to
discuss allergen avoidance as well as medical treatment for both allergies and asthma.
We gratefully acknowledge Phong Duong, PharmD, for assistance with the conception and design of the study, the investigators that participated in this study, and the assistance of Alan
Morrison, PhD, in the preparation of this manuscript.
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