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tests.

positive sensitization indicated by CAP >0.35 kU/L.

Background: This differential diagnosis of allergic vs non-allergic asthma is typically made on the basis of
sensitization to allergens, such that absence of sensitization could result in a patient being managed as having non-
allergic asthma. In Germany, the number of specific allergen tests is limited and non-standardized (across clinicians
and laboratories), with the potential for false negative diagnoses. IDENTIFY aimed to gain data on sensitizations
toward aeroallergens in patients with severe asthma who had tested negative to perennial aeroallergens in previous

Methods: This was a single visit, non-randomized, non-interventional study conducted in 87 centers across Germany.
The only inclusion criteria were that patients had to be adults (at least 18 years of age) with a diagnosis of severe
asthma (receiving at least Global Initiative for Asthma Step IV therapy), and who had previously tested negative to
perennial aeroallergens. Patients were then tested for sensitization to a panel of 35 perennial aeroallergens, with

Results: Of 588 patients recruited, 454 had complete and valid data, and had previously tested negative to perennial
aeroallergens. Overall, 43.6% of the analyzed patients tested positive for at least one of the included aeroallergens,
with 18.7% testing positive for three or more, and 4.2% positive for more than ten. The five most common
sensitizations were to Staphylococcus aureus enterotoxin B, Aspergillus fumigatus, Candida albicans, Dermatophagoides
farinae, and Rhizopus nigricans, each of which tested positive in at least 9.7% of the population.

Conclusions: In this group of patients being managed as having non-allergic asthma (and who had all previously
tested negative to perennial aeroallergens), a high proportion tested positive to a broad panel of aeroallergens. A
diagnosis of allergic asthma therefore cannot be excluded purely on the basis of standard aeroallergen panels.
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Background

With the increasing numbers of biologic therapies
available for the management of severe asthma, accurate
differential diagnosis of allergic and non-allergic asthma
is becoming increasingly important. This differential
diagnosis is typically made on the basis of the presence
or absence of sensitization to allergens, with eligibility
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for an anti-immunoglobulin E (IgE) therapy based in
part on sensitization to perennial aeroallergens [1]. As a
consequence, absence of sensitization could result in a
patient being managed as having non-allergic asthma.
Testing for sensitization to aeroallergens typically
involves either skin prick testing or a specific IgE antibody
test. In Germany, skin prick testing is only performed by
allergen specialists, resulting in limited access. Although
specific IgE antibody tests are more widely available,
they are limited to eight allergens every 3 months by
statutory health insurers (public payers, who provide
health insurance to approximately 90% of the German
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population), and so in clinical practice a diagnosis
of allergic asthma is often limited to this number of
allergens. There is frequently no clear rationale to the
selection of these eight aeroallergens, and importantly
the panel is not standardized across physicians or
laboratories. This limited and non-standardized testing
therefore has the potential for false negative diagnoses—
in other words indicating the absence of sensitization.

The aim of the current study (IDENTIFY) was to
gain data on sensitizations toward aeroallergens in
patients with severe asthma who had tested negative
to perennial aeroallergens in previous tests—i.e.,
patients being managed in clinical practice as not being
indicated anti-IgE therapy for allergic asthma. The
study therefore sought to determine whether the use
of a broader spectrum of aeroallergens could improve
the diagnostic yield. In turn, this would be relevant to
patients as identification of a specific allergen would help
inform such approaches as avoidance strategies. To our
knowledge this is the first study to conduct such analyses,
although data from an initial subset of 362 patients has
been previously published [2]. This initial publication
focused on the subset of patients who were sensitized
to Staphylococcus aureus enterotoxin A (approximately
15%) and B (approximately 25%). The current analyses
expand on this initial publication [2].

Materials and methods

This was a single visit, non-randomized, non-
interventional study. The primary objective was to
identify previously undetected sensitization towards
perennial aeroallergens in patients with severe asthma,
using an extended (35 aeroallergen) radioallergosorbent
test (RAST) or ImmunoCAP test. All investigators were
the patients’ own treating physicians, who therefore had
full access to their medical records. Patients who met
the inclusion criteria had their demographic and disease
characteristics documented (either by direct assessment
or from medical records), and a sample of blood drawn.
This sample was then tested for sensitization to a panel
of 35 perennial aeroallergens (Additional file 1: Table S1).
The potential positive sensitization to the aeroallergens
was tested using Immulite® (Siemens, Erlangen,
Germany) or ImmunoCAP® (ThermoFisher Scientific,
Freiburg, Germany), with positive sensitization indicated
by CAP>0.35 kU/L.

The only inclusion criteria applied were that patients
had to be adults (at least 18 years of age) with a diagnosis
of severe asthma (receiving at least Global Initiative
for Asthma [GINA] Step IV therapy), and who had
previously tested negative to perennial aeroallergens
in skin prick tests, RAST, or both. All patients had to
provide written informed consent, and the protocol
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was approved by the Ethics Committee of the Faculty of
Medicine of the University of Magdeburg prior to project
start and by ethics committees of the participating sites.
All patients provided written informed consent prior to
any study-related procedure. The investigators were all
board-certified pneumonologists or allergologists.

The study was not formally powered. It was estimated
that 600 patients would be sufficient for the study
aim. Data were analyzed overall and in the following
subgroups: obese patients (defined by body mass
index>30 kg/m?); exacerbations in the 12 months
prior to enrolment (>or<2); Staphylococcus aureus
enterotoxin A or B sensitization (negative to both, and
positive to either); positive for at least one aeroallergen;
and maintenance oral corticosteroid use (no or yes). All
results are presented descriptively.

Results

The study was conducted between February 2014 and
October 2018 in 87 centers distributed across Germany
(>95% of which were office-based physicians, with the
remainder being outpatient asthma clinics). A total of
588 patients were recruited, with complete and valid data
from 520. Of these, 57 had previously not had a RAST
or skin prick test, and nine had previously tested positive
to at least one aeroallergen. Both of these groups were
excluded from the analyses to leave 454 patients (313 of
whom had previously had a RAST and 346 a skin prick
test, such that 205 patients had previously had both a
RAST and a skin prick test). The majority of patients were
female, with mean age of 56.4 years and mean asthma
duration 13.2 years, with 92.3% diagnosed at the age of
12 years or older (Additional file 1: Table S2). Only 12.1%
met the GINA definition of controlled asthma at the
time of our analyses, with approximately three quarters
having had at least one exacerbation in the previous year
and almost one third receiving maintenance systemic
steroids.

Proportion of patients with positive specific IgE results
Overall, 56.4% of the analyzed patients tested negative
for all of the included aeroallergens (Fig. 1). However,
18.7% of the patients tested positive for three or more of
the aeroallergens, with 4.2% positive for more than ten.
Results were similar within the eight subgroups, with
between 2.0 and 14.4% testing positive for more than
ten aeroallergens—the highest proportion being in the
subgroup of patients testing positive for sensitization to
Staphylococcus aureus enterotoxin A or B.

Most common perennial aeroallergens
In the overall population, the five most common
sensitizations  were to  Staphylococcus  aureus
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enterotoxin B, Aspergillus fumigatus, Candida albicans,
Dermatophagoides farinae, and Rhizopus nigricans, each
of which tested positive in at least 9.7% of the population
(Table 1). With the exception of the subgroup testing
positive for Staphylococcus aureus enterotoxin A or B,
these five most common sensitizations included the top
three in all of the subgroups. Thirty-three patients tested
positive for Staphylococcus aureus enterotoxin A or B but
no other aeroallergen (eight for A, 20 for B, five for both).

Discussion

All of the analyzed population had previously tested
negative to perennial aeroallergens in RAST, skin prick
tests, or both, and so were being managed in clinical
practice as not being indicated anti-IgE therapy for
allergic asthma. Despite this, just under half of the
overall population showed an IgE-mediated sensitization
to at least one perennial aeroallergen, with nearly 5%
testing positive for more than ten. This pattern was
similar in most of the subgroups—with the obvious

exceptions of the subgroups testing positive for at least
one aeroallergen, or positive for Staphylococcus aureus,
in which more than a third of patients tested positive for
four or more aeroallergens. For some of these patients, the
results therefore provide an opportunity to manage their
asthma by avoiding exposure to previously unrecognized
allergens. Importantly, all of the recruited patients were
receiving care from specialized pneumonologists or
allergologists (in Germany a specialism of ‘allergology’
is not recognized, and so all such physicians will have a
different primary specialism, such as dermatology, with
allergology as a secondary interest).

Although there was good consistency across subgroups
for the most common aeroallergens, patients tested
positive for a broad range, suggesting that a broad
panel (potentially all 35 included in the current study)
would be required to exclude the presence of allergic
asthma. The results from the current analyses are
consistent with data pooled from three studies, one of
which was IDENTIFY, in which there was a similarly



Page 4 of 6

(2020) 16:92

Koschel et al. Allergy Asthma Clin Immunol

P1013}5031310 |10 §DQ ‘Xdpul ssew Apod jyg ‘I ulingojbounwiwi 367 ‘uoryeindod |jesano ayy
ul syuaned jo abejuadiad Aq payos aie smoy ‘dnoib jeyy oy 0| doy ayy Ul jou s usbiajjeolae ay3 Jeyy buiedipul YN Yim ‘uabiajjeosae yoea Joy 0| doi ul uoisod st #°0 < dyD YHM sjuaiied Jo (%) JIoquinu ay3 1oy aie ejeq

(v YN OnrL VYN (16)8l VYN (006 VYN (086 VN (6 VN O0¥6 VYN (S0l =0L (©O¥8L VN wnuabosAIyd wnijjidiuag
Fe)s YN (§9/L WN (U V YN (L'LDOoL  WN (9Ll YN  (§9C7L VYN  (FPWOoL VYN (§H0L =0l @8¥c VN Olls sniedy
@8¥). 0L (©98L VYN ©@cl)sz YN (LI'Lt)ol YN Pyl =6 (09€l VYN (¥ Ll VYN (S0l =0l (§9SC VN senusdsauind snbeydoih]
(9 VWN (§0€c oL (Ovler N 995 VYN {96l v oo(€0)9l =6 (€97l WN (Le)s YN (96 YN Japuep bog
(1996 =/ (5990 VN GSV VN (999 VYN (09)8L S (©9SL VYN (89¢l =6 o)1 YN (F96C VN lapuepie)
(Fe)s YN (18)ST 6 (cshoe =6 (cTLll 0L (F9Y9L =9 (€H9l =6 @9cl =6 6l =9 (990 =6 spiad0IW saplobpydolowiag
(89) 0L 9 (S90z VYN (TS : =6 (/91)Sl 8 Unrl =6 (695 VYN (@9l 8 Wolvlk = 990 =6 42e01420D
s VYN (§9)9r =/ (SOl 8 (cel)al 6 F9P9L =9 (€9)8l =/ @9¢El =6 (FHO0L =0L (89 L€ 8 snujssAuosaid sapioboydoipwiaq
(1996 = (#'6) 6T S (cel)8 L ('lDe6l S (F99L =9 (©@e)lt =v (N9l L wonyL = (#'8) 8¢ i YIOW
(S6) L S (88)/C 9 (& o@ 9 (©Osh) Ly 14 - - (€98l =/ (coer =¢ (eel = (06) ¥ 9V UIXOI0I31US SNainp sno2020jAydo)s
(cz 8l € (89 =/ (v =¥ 99vz =¢ (08 VYN (96l =¥ (c6)lc =S (06Tl 8 e =¥ supdubiu sndoziyy
¥3)8 6 (L)og ¢ @ =¥ ©/1)9l VAR VAR Y4 ¢ (ronee € (o)l =5 WolvL =€ (e)yww =v apulib) sapjoboydoipwiag
(CANPA ¥ (Lol le =¢ (vo sk € (90¥r =¢ (90 € OL¥e ¢ (oler =¢ (Lol ¢ ol sy € sUDDIq|D DPIPUDD
(@€l o ¢ (onle =¢ (sl ¢ (00081 9 (£8)9C L (ce)0t 9 (g€l)oe ¢ (@9l 6 ([CL)1s 14 smpbiwny snjjibiadsy
¥'81) LT L (vl Sy L (o) e L (008) L l - - (gelog L (18l) Ly L (L)L LGS L g UIXOl0I33UD $N2IND SN23020/AYdpIS

(%) u # (%) u # (%) u # (%) u #  (%)u # (%) u # (%) u # (%) u # (%) u #

(L¥L=N) (LoE=N) (06=N) (66T=N) (8LZ=N) (9zz=N)
SoA OoN (86L=N) 9AIISOd annebaN > =<
uabid||eolae

duo jsed|je oy g 10 Y/ UIX010433ud (FEL=N) (rSt=N)

SO0 dueudulep 9AI}SOd snainp snx3030jAydpys suofjeqiadexy ,w/By 0 <INg 1EEIELYe) 36| >ynads

sdnoifqgns uj pue [jesano ‘(a>uappul £q oL doy) suabiajjeosae uowwod IOl | d|qel



Koschel et al. Allergy Asthma Clin Immunol (2020) 16:92

high proportion of patients who did not test positive to
the standard allergen panel but who tested positive for
a broader panel [3]. Given the patients recruited into
IDENTIFY had previously tested negative to perennial
aeroallergens in standard testing (and were therefore
presumably being treated as having non-allergic asthma),
these results emphasize the importance of identification
of potential causative allergen(s) prior to deciding which
allergens to include in a sensitization test, rather than
just employing a laboratory’s standard panel—with any
panel complemented by individual allergens based on
a patient’s history and exposure. Indeed, the data have
led to a broadening in the standard testing panel used in
Germany.

This was a population that had been predominantly
diagnosed at the age of at least 12 years. There is a
perception that allergic asthma is more common
in childhood-diagnosed asthma, whereas in those
diagnosed in adulthood non-allergic asthma is more
common [4]. The high prevalence of sensitization to
aeroallergens in these analyses suggest that a differential
diagnosis cannot be made only on the basis of age of
onset, and that a high percentage of adults with asthma
could be allergic.

To our knowledge, this is the first study to evaluate
the prevalence of sensitivity to perennial aeroallergens
in patients with severe asthma who have previously
tested negative. Our analyses do have some limitations.
Although study sites were distributed across Germany,
these data cannot necessarily be extrapolated to other
countries—similar analyses would be required to identify
the most common aeroallergens (although it is likely
that a similarly broad panel of aeroallergens would be
needed). In addition, we tested sensitization only, and a
positive response does not necessarily mean that there
would be a clinically relevant response to that allergen
in each of these individuals. Indeed, prior to initiation
of any anti-IgE therapy, such individuals would need to
undergo a series of other tests that were not included in
this study. The clinical relevance of the findings therefore
need to be evaluated in a future, appropriately designed
study.

Conclusions

In this group of patients being managed as having non-
allergic asthma (and who had all previously tested negative
to perennial aeroallergens), we identified a high proportion
who tested positive to a broad panel of aeroallergens. A
diagnosis of allergic asthma therefore cannot be excluded
purely on the basis of standard aeroallergen panels, and in
patients who do not react to such a standard panel, testing
for a broader range of aeroallergens (informed by a patient’s
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history and exposure) should be considered before allergic
asthma is excluded.

Supplementary information

Supplementary information accompanies this paper at https://doi.
0rg/10.1186/513223-020-00489-z.

Additional file 1: Table S1. Perennial aeroallergens used for sensitization
testing. Table S2. Demography and disease characteristics.
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