Frequency of acute systemic reactions in patients
with allergic rhinitis and asthma treated with

sublingual immunotherapy

Noel Rodriguez-Pérez, MD*; Maria de Jesis Ambriz-Moreno, MD*; Giorgio Walter Canonica, MDT;
and Martin Penagos, MD, MScTi#

Background: Several studies have demonstrated the efficacy and safety of sublingual immunotherapy in the treatment of
respiratory allergy.

Objective: To determine the frequency of systemic adverse reactions in patients treated with standardized extracts of
sublingual immunotherapy.

Methods: Allergic patients with rhinitis with or without asthma and sensitized to at least 1 allergen were included. Increasing
doses of standardized allergens were administered until reaching an average dose accumulated of 7,200 U after 26 weeks of
treatment. Adverse events were graded according to the European Academy of Allergy and Clinical Immunology immunotherapy
position paper.

Results: Forty-three patients with a median age of 11 years (interquartile range, 8 —20 years) were included. All the patients
had allergic rhinitis, and 63% had asthma; they were sensitized mostly to Dermatophagoides pteronyssinus and Dermatopha-
goides farinae. Four patients (9%) presented with an immediate and 1 (2%) with a late systemic reaction. In total, 7 systemic
reactions occurred in 23,154 doses, and all were associated with wheezing or worsening of nasal symptoms (grade 2); in addition,
1 patient had angioedema and urticaria (grade 3).

Conclusions: In this group, systemic reaction frequency was 11.6%, and all were classified as grade 2 or 3. Further

assessments in larger samples of patients are required in the context of randomized controlled trials.

INTRODUCTION
Allergen-specific immunotherapy, together with drug ther-
apy, patient education, and allergen avoidance, is a cor-
nerstone in the management of respiratory allergy, and it is
now recognized as the only treatment capable of modifying
the immune response to allergens.' The efficacy of sub-
cutaneous immunotherapy (SCIT) for allergic respiratory
diseases has been confirmed in systematic reviews and
meta-analyses for asthma and recently for seasonal allergic
rhinitis.5-3

Despite these results, adverse event (AE) frequency is a
central concern in the validation of the risk-benefit ratio of
this treatment.'®® The risk associated with the subcutaneous
route was not fully appreciated until 1985, when Lockey et al’
reported 24 fatalities associated with immunotherapy be-
tween 1945 and 1985 and 17 fatalities between 1985 and
1989.°-!1 Although systemic reactions (SRs) have been reg-
istered from 0.001% to 46.7% of patients treated with SCIT,
in controlled studies®'>'* evaluating SCIT safety to date have
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reported severe systemic adverse effects and lower risk when
guidelines are strictly followed. However, severe SRs are an
inherent risk in patients treated with SCIT. The recent mul-
ticenter study by Whinter et al'> found SRs in 33% of 1,038
patients treated with SCIT (23,047 injections); 78% were
grade 2 (mild) reactions, 20% were grade 3, and 1% were
grade 4 (severe).

Some variables have been explored as risk factors for
severe reactions in patients treated with specific immunother-
apy (eg, the allergen administered, the potency and formula-
tion of the extract, concomitant drug therapy, the updosing
regimen and top dose, the severity and type of disease before
treatment, premedication, and differences in practical perfor-
mances of the therapy).'*~'® Only a few of these factors have
been identified as risk conditions for SRs with SCIT.!!!' For
example, Ohashi et al' identified asthma, atopic dermatitis,
and high IgE levels as risk factors for SR development in
patients treated with SCIT.

The sublingual route has emerged as an effective alter-
native to SCIT. The indications are broadly similar, and
where both treatments are available, patient preference
becomes an important determinant of choice.® In addition,
a more favorable safety profile makes this treatment suit-
able for home use and, therefore, more accessible to a
broader range of patients.®?® During the past few years,
much evidence on the clinical efficacy of sublingual im-
munotherapy (SLIT) in rhinitis and asthma in children and
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adults has been provided, together with objective evalua-
tions of its safety and compliance.?'"? Safety itself seems
to be the major advantage of SLIT because neither life-
threatening systemic events nor fatalities have ever been
reported during 20 years of clinical use and controlled
trials, and the occurrence of adverse effects seems not to
differ between adults and children.?#-26283% Dj Rienzo et
al,’! in an evaluation of children younger than 5 years,
reported 9 SRs in 7 children (5.6% and 0.2 per 1,000
doses).

A recent review regarding SLIT safety conducted by
Gidaro et al** analyzed 25 controlled studies involving 747
patients. They found grade 2 or 3 SRs in 14.7% of treated
patients (110 per 198,553 doses); no anaphylactic shock or
life-threatening or fatal reactions were registered. Re-
cently, 4 cases of anaphylaxis in patients receiving SLIT
have been published.?>35 Two of these patients received
more than 1 allergen.’>** Although causality in these stud-
ies has to be reanalyzed, physicians should be aware that
these reactions can occur, and they should be trained in
emergency management. For this reason, only a certified
allergist should prescribe this treatment.!3#%!2 The objec-
tive of this study was to determine the frequency of sys-
temic adverse effects in patients receiving standardized
extracts of SLIT.

METHODS

Study Design

This study is part of a prospective, open-label, single-arm
intervention study.* Patients were recruited consecutively
between November 1, 2002, and October 31, 2003, at the
Allergy Clinic affiliated with the Autonomous State Univer-
sity of Tamaulipas. Written informed consent was obtained
from patients before study entry, and the study was per-
formed in accordance with the Declaration of Helsinki and
Good Clinical Practice.

Patients

The inclusion criteria were as follows: 6 to 50 years old, at
least a 2-year clinical history of significant allergic rhino-
conjunctivitis or mild to moderate asthma (forced expira-
tory volume in 1 second >70% of predicted), and allergen
sensitization demonstrated by at least 1 positive skin prick
test reaction (wheal diameter >4 mm). Skin tests were
performed on the flexure aspect of the forearm using a
standard panel that included most common allergens (IPI
ASAC, Madrid, Spain). Specific or total serum IgE levels
were not measured as part of the protocol. The exclusion
criteria were as follows: severe asthma (forced expiratory
volume in 1 second <70% of predicted), primary or sec-
ondary immunodeficiency, pregnancy, and other general
contraindications for immunotherapy as established in the
European Academy of Allergy and Clinical Immunology
position paper.?

Immunotherapy Protocol

We used commercial extracts standardized in either equiva-
lent biological units per milliliter or specific protein units per
milliliter (IPI ASAC). Patients were treated with house dust
mite, pollen, or cockroach preparations, depending on indi-
vidual sensitizations. The first dose of SLIT was administered
at the clinic.

During a 90-day dose progression phase, therapy con-
sisted of five 5-mL vials with physiologic saline concen-
trations of 1.13 U/mL (vial 0), 5.24 U/mL (vial 1), 28.4
U/mL (vial 2), 142 U/mL (vial 3), and 710 U/mL (vial 4)
with 50% vol/vol of glycerol and 0.4% wt/vol of phenol.
Drops (0.05 mL per drop) were administered first thing in
the morning before eating, drinking, or brushing teeth and
were held sublingually for 3 minutes and then swallowed.
Each vial contained only 1 extract. When a patient was
selected to receive an additional allergen, the extracts were
administrated in individual dispensers, and the doses were
separated by a minimum of 120 minutes. In this case,
patients were advised to use the vial containing Dermato-
phagoides before any other one. According to the sched-
ule, by the end of the buildup phase, a cumulative dose of
729.82 U was reached. Patients were instructed to receive
during the maintenance phase 1 daily drop (vial 4) for 6
months, so the cumulative dose given in this period was
7,200 U, corresponding to 14.5 pug of Der p 1, 4.5 ug of
Der p 2, and 6.5 ug of Der f 1.

Adverse Reactions

Patients recorded symptoms and any adverse effects in dia-
ries, and they were also instructed to contact the centers when
they needed medical advice. Patients were provided with an
antihistamine (loratadine). Because this was the first SLIT
trial performed in the Allergy Clinic affiliated with the Au-
tonomous State University of Tamaulipas, we were advised
by the ethics committee to provide all the patients with 1
epinephrine vial (Pinadrina, 1 mg/mL; Pisa Laboratory,
Guadalajara, Mexico) to have on hand with dose administra-
tion, and they were instructed in its use.’” The epinephrine
dose was 0.01 mL/kg in children (maximum, 0.3 mL) and 0.5
mlL/kg in adults, administered via the intramuscular route in
the thigh. Asthmatic patients received 1 albuterol metered-
dose inhaler.

The adverse effects were subdivided into eye symptoms,
rhinitis, asthma, edema of the tongue or lips, gastrointes-
tinal complaints (nausea, vomiting, abdominal pain, and
diarrhea), urticaria, and anaphylaxis. Any other suspected
AEs possibly related to SLIT had to be described.?>? The
SRs were categorized as immediate (=30 minutes) or late
(>30 minutes). They were graded according to the Euro-
pean Academy of Allergy and Clinical Immunology im-
munotherapy position paper.'> Grade 0 is lack of AEs;
grade 1, nonspecific mild symptoms probably not IgE
mediated (discomfort, headache, arthralgia, etc); grade 2,
mild SRs (mild rhinitis or asthma responding adequately to
antihistamines or inhaled [,-agonists); grade 3, non-life-
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threatening SRs (urticaria, angioedema, or severe asthma
responding well to treatment); and grade 4, anaphylactic
shock.>!1%13

Statistical Analysis

The main qualitative variables are expressed as frequencies
and proportions. We used the adjusted Wald method to cal-
culate 95% confidence intervals for the proportion of patients
with SRs.’® Patient age and sensitization numbers are pre-
sented as medians and interquartile ranges (IQRs) (Q1-Q3).
Owing to low power considerations, neither factor risk ex-
ploration nor multivariate analysis was performed.* Statisti-
cal analyses were performed by means of the GraphPad
QuickCalcs Web site*® and StatXact 4.1.4!

RESULTS

Patients

Forty-three consecutive patients were included. The median
patient age was 11 years (IQR, 8-20 years). Thirty-two
patients were children (median age, 10 years; IQR, 7-14
years) and 10 were adults (median age, 32 years; IQR, 24 -38
years). Twenty-four patients were female and 19 were male.
All the patients had allergic rhinitis, 27 (63%) had asthma,
and 11 (26%) had atopic dermatitis or urticaria. Ten patients
(23%) were sensitized to 1 or 2 allergens and 33 (77%) to 3
or more. The most frequent sensitizations were to Dermato-
phagoides pteronyssinus (72%, n = 31), Dermatophagoides
farinae (63%, n = 27), molds (28%, n = 12), Periplaneta
americana (23%, n = 10), and pollens (21%, n = 9). In all
cases, the SLIT schedule was prescribed according to patient
preference. During this study, patients received a total of
23,154 doses of SLIT.

Eleven patients (26%) had received a previous course of
SCIT, during which 6 patients experienced SRs. Four of these
SRs were noted to be laryngeal manifestations: 2 were de-
scribed as changes in the voice (dysphonia) and 2 as laryngeal
stridor minutes after receiving the injections. The other 2 SRs

Table 1. Patient Characteristics

were described as wheezing (Table 1). Three of these patients
developed SRs during the current SLIT schedule and 3 did
not.

AEs With SLIT

Most patients in this study tolerated SLIT. The most frequent
complaints were local symptoms, such as sublingual and oral
itching (n = 16) and tongue sensitivity changes (n = 4), and
only 1 patient had gastrointestinal manifestations (nausea and
pain).

Five patients (11.6%; 95% confidence interval, 4.6%—
24.9%) presented with 7 SRs in 23,154 doses (0.3 per
1,000 doses). All these patients had been treated with
Dermatophagoides and 1 with P americana extracts, but
all the reactions were reported after Dermatophagoides
extract use. Four of these patients (9%) reported an imme-
diate SR 20 to 30 minutes after SLIT; 3 of them presented
with dyspnea, wheezing, or nasal symptoms (grade 2)
(patients 1, 2, and 3), and patient 4 reported dyspnea,
wheezing, urticaria, and upper lip angioedema at the same
time (grade 3). One patient (2%) presented with a late SR
60 minutes after SLIT characterized by dyspnea, wheez-
ing, and nasal symptoms (patient 5) (Table 2). Patients
contacted investigators by telephone and received indica-
tions to initially take an antihistamine and albuterol. Pa-
tients 1 and 2 were treated as a precaution with epinephrine
owing to the persistence of manifestations despite initial
treatment (wheezing, dyspnea, anxiety, flushing, and diz-
ziness). All the patients were seen as outpatients at the
Allergy Clinic the same day the SR occurred. At exami-
nation, patients 1, 2, 3, and 5 were asymptomatic, and only
patient 4 presented with urticaria-angioedema; these skin
lesions disappeared gradually. No patient required hospi-
talization. The SLIT was temporarily stopped, but it was
resumed at a lower dose once the patients were asymp-
tomatic (Table 2).

Characteristics

Patients with SRs (n = 5)

Patients without SRs (n = 38)

Age, median (IQR), y

Female sex, No.

Rhinitis, No.

Asthma, No.

Skin disease, No.

Conjunctivitis, No.

Sensitizations, median (IQR), No.
Dermatophagoides sensitization, No.
Periplaneta americana sensitization, No.
Receiving inhaled corticosteroids, No.
Previous immunotherapy course, No.
Previous immunotherapy with HDM, No.
Patients had SRs during previous SCIT, No.
Wheezing events during previous SCIT, No.
Laryngeal manifestations during previous SCIT, No.

11 (8.0-25.5) 11.5 (8.0-18.5)
4 20
5 38
5 22
1 10
1 0
4 (3.0-4.5) 4 (2.0-5.0)
5 34
3 17
3 9
3 8
3 5
3 3
2 3
3 1

Abbreviations: HDM, house dust mite; IQR, interquartile range (Q1-Q3); SCIT, subcutaneous immunotherapy; SRs, systemic reactions.
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DISCUSSION

One of the major rationales for specific immunotherapy is to
minimize or abolish the risk of AEs. With SCIT, the rate of
SRs is variable and depends on the patient’s diagnosis,
concomitant therapy use, extract standardization, administra-
tion schedule, allergen type, and dose.*** The frequency of
SRs with SCIT ranges from 0.001% to 46.7% of treated
patients, although higher figures have been reported in
children.!'-1442-4¢ Although the risk of fatalities is estimated
to be less than 1 death per 2 million injections, the risk of
severe systemic adverse effects is real, although it is lower if
SCIT is administered correctly."’s

A different scenario is observed with SLIT. Since its
introduction in 1986, no fatalities have been reported in the
literature or in clinical practice. The most frequent AEs are
local and involve the site of administration: oral or sublingual
itching, stomachache, and nausea. These events are described
as mild and self-limited, and they can be managed by a
temporary reduction of the dose. In published clinical trials,*
discontinuation of SLIT because of an adverse effect rarely
was required.

Several studies have evaluated SLIT safety. The review by
Gidaro et al?* analyzed 25 controlled studies involving 1,437
patients; those treated with allergen extracts (n = 747)
showed 759 AEs (632 local and 127 systemic). Patients
treated with placebo (n = 690) had 145 AEs (62 local and 83
systemic). They found grade 2 or 3 SRs in 14.7% of treated
patients (110 per 198,553 doses), but no anaphylactic shock
or life-threatening or fatal reactions were registered.>* The
postmarketing evaluation by Di Rienzo et al®! reported just 2
local and 5 gastrointestinal manifestations in a survey that
included 126 children aged 3 to 5 years (5.6% of patients and
0.2 per 1,000 doses).

The SLIT Joint Task Force of the American College of
Allergy, Asthma and Immunology and the American
Academy of Allergy, Asthma and Immunology conducted
an analysis of published studies. In these, approximately
1,251,654 doses were administered to 4,758 patients; in
the 72 studies reviewed, no serious life-threatening reac-
tions were registered. Information about total AEs was
available in 41 studies; there were 1,047 adverse reactions
in 386,149 doses (2.7 per 1,000 doses). In 49 studies, only
the total number of patients with adverse reactions was
described; 529 of 4,378 patients (12%) reported any AEs.
In the studies that specified the type of reaction, 169 of
314,959 (0.056% of doses administered) were classified as
SRs.#

Because this study evaluated only treated patients, we
could not calculate the number needed to harm using these
data. The number needed to harm is an epidemiologic mea-
sure that indicates how many patients need to be exposed to
a risk factor to cause harm in 1 patient who would not
otherwise have been harmed; the lower the number needed to
harm, the worse the risk factor.*¢ Using data reported by Cox
et al,® it is possible to estimate this measure for the number

Table 2. Case Descriptions

Treatment and

Adverse

SLIT treatment

Patient No./sex/

Evolution
and SLIT
modifications
Good, SI__IT dose

dose

Severity
grade

Time,

events

(dose)?

Sensitization

Diagnosis

min

agel y

reduction

Loratadine, 10 mg
Adrenaline, 0.5 mL
IM in the thigh

Bronchospasm

(vial 0) (0.05 UBE)

Dermatophagoides mix
Cockroach 1:50

pteronyssinus
Periplaneta americana

Dermatophagoides farinae
Mold mix®

Dermatophagoides

persistent)

Asthma (moderate
Conjunctivitis

Rhinitis

1/F/27

Good, SLIT dose
reduction

0.15 mg/kg/dose

Adrenaline, 0.2 mL
IM in the thigh
Albuterol HHN,
Loratadine, 10 mg

Bronchospasm

Dermatophagoides mix
(vial 4) (975 UBE)

D pteronyssinus

D farinae
Pecan tree

Asthma (mild persistent)

Rhinitis

2/F/7

Good, SLIT dose
reduction

oD
Albuterol HHN, 2

Bronchospasm

Nasal

Dermatophagoides mix
(vial 4) (675 UBE)

D pteronyssinus
P americana

D farinae
Cat

Asthma (mild persistent)

Rhinitis

3/F/24

mg/dose as

needed
Loratadine, 10 mg

Good, SLIT dose
reduction

Albuterol HHN, 2
mg/dose as
needed

Albuterol HHN,

20

Angioedema
Urticaria
Bronchospasm

Dermatophagoides mix
(vial 4) (675 UBE)

D pteronyssinus

D farinae

Asthma (mild persistent)

Rhinitis
Urticaria

4/M/11

Good, SLIT dose
reduction

0.15 mg/kg/dose

Betametasone, 6
mg IM, single

dose

2

Bronchospasm

Nasal

(vial 0) (1.13 UBE/mL)

Dermatophagoides mix

D pteronyssinus
P americana

D farinae
Mold mix®

Asthma (mild persistent)

Rhinitis
Urticaria

5/F/8

Abbreviations: HHN, hand-held nebulizer; IM, intramuscular; OD, once daily; SLIT, sublingual immunotherapy; UBE, equivalent biological units.

a See the “Immunotherapy Protocol” subsection for the contents of the vials.

® Mold mix consists of Aspergillus fumigatus, Penicillium notatum, Alternaria alternata, and cladosporium herbarum.
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of doses given. They reported an SR frequency of 0.81 per
1,000 doses in SLIT-treated patients and of 0.40 per 1,000 in
the placebo group. Consequently, it is necessary to give 2,439
SLIT doses to observe an SR.#

Although the information on safety in controlled trials is
important, it must be taken into account that the populations
in clinical studies are strictly selected, that the administration
of SLIT is usually supervised, and that all adverse effects are
recorded. However, a different situation has not been identi-
fied in clinical practice and postmarketing surveys, in which
patients often self-manage SLIT 22643

Four cases of anaphylaxis in patients treated with SLIT
have been published. The first reported case was in a 31-
year-old woman with a known history of allergic rhinitis,
asthma, and tree nut and peanut allergy. On the third day of
treatment, she presented with generalized pruritus, swelling
of her hands and feet, wheezing, and dizziness. She was not
examined during this reaction. She had been treated with a
mixture of 17 nonstandardized and standardized allergen
extracts. This SR was attributed by the authors to SLIT.?? It
is possible that the risk of a SR is higher with nonstandard-
ized products and with those containing multiple allergens,'
but this needs to be proved by means of randomized studies.

The second case was a 36-year-old woman with latex
allergy, urticaria, and asthma. She had been treated with a
standardized extract of latex based on a rushed scheme.
Once she reached the maximum scheduled dose she devel-
oped a rash, spreading urticaria, asthma exacerbation, and
anaphylactic shock. No more details were provided.?* The
third case was an 11-year-old girl with allergic rhinitis.
She was polysensitized and was being treated with a com-
bination of sublingual standardized extracts, including
house dust mites and grasses. During the maintenance
phase, she developed angioedema, chest pain, nausea, and
abdominal pain. The patient was treated in an emergency
service for anaphylaxis and then was discharged. Data
regarding blood pressure, clinical signs, chest examina-
tion, and treatment were not provided.’*

The fourth case of anaphylaxis was described by Bla-
zowski.® A 16-year-old girl with a history of perennial al-
lergic rhinitis and intermittent asthma began SLIT with stan-
dardized extract of house dust mites. In the third year of
SLIT, she self-administered an overdose of the allergen ex-
tract equivalent to 9.7 ug of D pteronyssinus and 17.2 ug of
D farinae. Within 5 minutes, she developed generalized pru-
ritus and urticaria, flushing, wheezing, chest pain, and shiv-
ering, followed by double short collapse. Hypotension, tachy-
cardia, and loss of consciousness were documented. She
required management with intramuscular epinephrine, intra-
venous fluids, oxygen, and corticosteroids, and she was trans-
ferred to the intensive care unit, where she recovered during
the next day. Further details about subsequent management
were not provided. Nonetheless, this is the first report of
anaphylactic shock related to SLIT.*

In the present study, we found at least 1 SR in 11.6% of
treated patients and 7 SRs in 23,154 doses (3 per 10,000

doses); 4 patients had grade 2 reactions, and 1 had grade 3;
all were controlled using the office’s measures. Although
a limitation of this study is that we evaluated a small
population, these findings are similar to those reported
previously.?*? The risk of severe SR, including anaphy-
laxis, has been a key concern in relation to SCIT. Encour-
agingly, no treatment-related severe systemic AE requiring
intervention with adrenaline has occurred during diverse
large-scale randomized multicenter trials using SLIT.#748
In a preliminary report of a Cochrane systematic review
including 48 randomized, double-blind, placebo-controlled
clinical trials, none of the studies reported anaphylaxis or
the use of adrenaline.*® Indeed, in countries where SLIT is
available, it is not recommended that patients treated with
SLIT have injectable epinephrine at home. During this
study, we prescribed its use in 2 patients because their
symptoms initially did not improve despite initial manage-
ment.%

When risk factors associated with SRs have been explored
in patients treated with SLIT, some studies have not identi-
fied a strong relationship of allergen dose, induction sched-
ule, phase, and age with SRs.2*33! In the present study, all
the SRs occurred after Dermatophagoides extract administra-
tion, but this association has to be proved in a different study
design. In this regard, Fiocchi et al’! conducted a safety
evaluation in children using SLIT. They identified that most
adverse effects were reported after SLIT with house dust
mites, mainly during the first 30 minutes after administration,
and 54% of reactions occurred during the buildup phase, but
a specific risk analysis was not executed.’! Owing to low
power considerations, in the present study, neither a risk
factor analysis nor a multivariate analysis was performed.

The safety of SLIT with multiple allergens was analyzed
recently by Lombardi et al.’> In a postmarketing study, they
compared 2 groups of patients with rhinitis or asthma allergic
to pollens; patients were treated with either a single (n = 76)
or multiple (n = 83) standardized extracts. A quarter of the
patients received up to 4 allergens. No differences were found
regarding AE frequency. Most AEs were local (45 vs 51
episodes, respectively). No asthma exacerbations, urticaria,
or anaphylaxis was reported.’> Because only pollens were
used, this study does not allow any assumptions regarding
other allergen combinations.

In summary, in this group of patients, SR frequency was
11.6%. They were classified as grade 2 or 3. A major limi-
tation of this study is the reduced number of patients evalu-
ated. Further assessments in larger samples of patients re-
garding identification of high-risk patients, allergen dose
effect, and safety of mixing multiple extracts are required in
the context of randomized, double-blind, placebo-controlled
clinical trials.
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