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Abstract

Background: As the number of allergic sensitizations in-
creases the severity of allergic respiratory diseases worsens.
Multiple monoallergen immunotherapy can be accompa-
nied by poor treatment adherence and high costs, single
multiallergen immunotherapy needs to prove efficacy
whilst maintaining a good safety profile. Methods: Observa-
tional, retrospective, multicenter study using a 2-pollen sin-
gle undiluted multiallergen subcutaneous immunotherapy
(SCIT) in routine clinical practice in Spain. Patients with rhi-
noconjunctivitis, with/without controlled asthma, sensi-
tized to grass, olive, Parietaria, Cupressus, plane tree and/or

Salsola pollen were included. Primary and secondary clinical
efficacy endpoints were quality of life (mini Rhinitis Quality
of Life Questionnaire (miniRQLQ)) and visual analogue scale
(VAS) respectively. All adverse events were documented.
Results: Ten centers included 97 patients, median age 32
years. SCIT treatment included combinations of grass mix
with olive, Parietaria, Cupressus, plane tree or Salsola or ol-
ive with Parietaria, Cupressus or Salsola. The mean duration
of SCIT was 1.8 years with a high treatment adherence (73%).
Significant improvement in quality of life, nasal and ocular
symptoms, activity limitations and practical problems (p <
0.0001) and other symptoms (p = 0.024) was observed. Most
patients did not develop asthma-like symptoms and a sig-
nificant improvement of all allergic symptom severity was
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perceived. VAS showed a significant improvement in rhino-
conjunctivitis and asthma by patients and physicians. Twen-
ty-nine patients experienced adverse reactions, 25 had local
and 6 had systemic reactions. Conclusions: Single undiluted
multiallergen SCIT treatment of two different pollens is ef-
ficacious and safe in both children and adults, showing that
it is a suitable option for the treatment of polyallergic pa-

tients. © 2021 S. Karger AG, Basel

Introduction

Polysensitization to nontaxonomically related pollens
occur in the majority of allergic patients in Spain and rest
of the Mediterranean areas. In many of those patients,
different pollens elicit allergic symptoms, therefore, treat-
ing physicians need to efficiently tackle polyallergy [1, 2].
Allergen immunotherapy remains to date the only dis-
ease-modifying treatment for IgE-mediated respiratory
allergies. Multiple monoallergen immunotherapy might
be efficacious, but it can be accompanied by poor treat-
ment adherence and high costs. In polyallergic patients,
allergen mixtures can be considered if supported by clin-
ical evidence [3, 4].

Depigmented-polymerized allergen extracts adsorbed
onto aluminum hydroxide have demonstrated clinical ef-
ficacy in several studies conducted with different aller-
gens and in polysensitized patients while keeping a good
safety profile [5-7]. Depigoid® DUO pollen mixture
(2,000 DPP/mL) is a single undiluted multiallergen de-
pigmented-polymerized allergen extract indicated for
polyallergic patients.

Material and Methods

We conducted a real-life, retrospective, multicenter study to
evaluate the safety and effectiveness of a single undiluted multial-
lergen subcutaneous immunotherapy (SCIT) in polyallergic pa-
tients. Children, adolescents, and adults (ages 8-72) with allergic
rhinoconjunctivitis and/or asthma (Table 1) due to grasses, Olea
europaea, Parietaria judaica, Cupressus arizonica, Platanus aceri-
folia, and/or Salsola kali treated with a single multiallergen (Depi-
goid® DUO 2,000 DPP/mL pollen combination) SCIT for a mini-
mum period of 12 months, within routine clinical practice, were
included. Polyallergy was determined by clinical history, positive
SPT (wheal >3 mm), and/or positive-specific IgE (=0.75 kU/L) to
more than one allergen listed above. In 37 patients (38.1%), mo-
lecular diagnosis was performed, as this was routine clinical prac-
tice, molecular diagnosis was only performed when SPT or spe-
cific IgE could not confirm the type of polysensitization. In all cas-
es, the rush build-up phase consisted in the administrations of 0.2
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Table 1. Baseline characteristics

Gender (male), n (%)

Age (median, IQR)

ICM (median, IQR), kg/m?

Time since diagnosis (median, IQR)
Severity of the rhinoconjunctivitis, # (%)

55 (56.7)

32 years (22, 48)
24.4 (22.3,27.3)

2.7 years (2.4, 3.6)

Mild 2(2.1)
Moderate 74 (76.2)
Severe 21 (21.6)
Concomitant asthma, n (%) 47 (48.5)
Controlled asthma 47 (48.5)

Allergen sensitization (SPT), n (% of patients in which it was

performed)
Grass pollen 9(17.3)
Olive pollen 11 (18.6)
Parietaria judaica pollen 3(12)
Cupressus arizonica pollen 2(6.7)
Platanus acerifolia pollen 1(4.3)

SPT, skin prick test.

+ 0.3 mL with 30-min interval, followed by a monthly maintenance
phase of 0.5 mL, in a perennial schedule. Time interval from “first
patient first injection” and “last patient last injection” went from
Feb 2016 to March 2018. Patients had to have initiated SCIT at least
5 months prior to start of pollen season, median SCIT treatment
time was 1.8 years (range 1.5, 2.2 years).

This study was conducted in 10 centers in Spain (Hospital de
Sant Joan de Déu, Manresa; Hospital Universitario de Fuenlabra-
da; Hospital General Universitario de Valencia; Hospital Rafael
Méndez, Lorca; Hospital Universitario San Cecilio, Granada; Hos-
pital Universitario Principe de Asturias, Alcala de Henares; Hos-
pital Universitario Infanta Sofia, San Sebastidn de los Reyes; Clini-
ca Atenea, Valencia; Hospital Royo Villanova, Zaragoza and Hos-
pital Reina Sofia, Tudela), in areas with high pollen load, with the
approval of the corresponding Ethics Committee and previous
consent from the participants. The primary objective was to evalu-
ate treatment effectiveness using the abbreviated disease-specific
rhinoconjunctivitis quality-of-life questionnaire (miniRQLQ) [8]
with a Minimal Clinically Important Difference of 0.5 [8]. Second-
ary outcomes were changes in perceived quality of life and asthma
control test measured with a visual analogue scale of 10 mm, de-
scription of demographic, clinical (presence of symptoms and se-
verity using a Likert scale) measured at baseline and within pollen
season and safety characteristics of the treatment. Adverse events
were recorded and graded according to EAACI 2006 grading sys-
tem [9].

Results

One hundred twenty-eight patients received at least
one dose of Depigoid® DUO and were included in the
safety analyses. Reasons for withdrawal were no diagnosis
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Fig. 1. Number of patients with mild, moderate, severe or without nasal, ocular, and bronchial symptoms before
and 12 months after SCIT. SCIT, subcutaneous immunotherapy treatment.

Table 2. Effectiveness of the treatment

Pre-Depigoid® DUO Post-Depigoid® DUO  Difference p value*
miniRQLQ median (IQR)
Total score 2.9 (2.0, 3.6) 1.4 (0.6, 2.6) -1.1(-2.1,-0.1) <0.0001
Nasal symptoms 4.0 (3.0, 5.0) 2.0 (1.0, 3.3) -1.3(-2.7,0.0) <0.0001
Ocular symptoms 2.7 (1.0, 3.7) 1.0 (0.3, 2.0) -1.3(-2.3,0.0) <0.0001
Other symptoms 1.7 (0.7, 2.7) 1.0 (0.0, 2.7) -0.3(-1.3,0.7) 0.0243
Practical problems 4.0 (3.0, 5.0) 1.5 (1.0, 3.5) -1.5(-3.5,0.0) <0.0001
Activities 2.7 (2.0,3.7) 1.0 (0.3,2.7) -1.0 (2.0, 0.0) <0.0001
Perception of disease (VAS) Doctor’s perspective median (IQR)
Rhinoconjunctivitis 3.4(2.2,5.7) 7.6 (5.7,9.2) 3.7 (1.0, 5.2) <0.0001
Asthma 5.8(2.7,7.6) 8.6(7.1,9.5) 2.1(0.5,4.9) <0.0001
Perception of disease (VAS) Patient’s perspective median (IQR)
Rhinoconjunctivitis 3.1(1.8,5.2) 7.5(5.2,9.0) 3.6 (0.5,6.1) <0.0001
Asthma 5.4(2.7,7.5) 8.1(7.0,9.1) 1.9 (0.3,5.2) <0.0001

VAS, visual analogue scale; miniRQLQ, mini Rhinitis Quality of Life Questionnaire. * Wilcoxon test.

of rhinoconjunctivitis or asthma, not received treatment
for a minimum of 12 months, not meeting inclusion cri-
teria, no data for main variable, uncontrolled asthma,
and/or started SCIT after study approval. Data from 97
patients were obtained for the primary objective. The
most common allergen combination was GrassMix/Olea

Safety and Effectiveness of Multiallergen
Immunotherapy

europaea (38%), followed by GrassMix/Cupressus arizo-
nica (14.4%) and Olea europaea/Salsola kali (12.40%).
Other allergen combinations used were GrassMix/Salsola
kali (10.3%) GrassMix/Parietaria judaica (8.2%), Olea
europaea/Cupressus arizonica (8.2%), Olea europaea/Pa-
rietaria judaica (5.2%), and GrassesMix/Platanus acerifo-
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Rhinitis/rhinoconjunctivitis severity improvement
before and after SCIT
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Fig. 2. Improvement in number of patients with mild, moderate,
or severe rihinitis/rhinoconjunctivitis before and after SCIT. SCIT,
subcutaneous immunotherapy treatment.

Table 3. Asthma severity classification before and after SCIT

Asthma classification prior to SCIT, n (%)

Intermittent asthma 14 (29.8)
Mild persistent asthma 11 (23.4)
Moderate persistent asthma 16 (34.0)
Occasional episodic asthma 4 (8.5)
Frequent episodic asthma 2 (4.3)
Asthma classification after SCIT, n (%)
Intermittent asthma 29 (61.7)
Mild persistent asthma 10 (21.3)
Moderate persistent asthma 7 (14.9)
Severe persistent asthma 1(2.1)

SCIT, subcutaneous immunotherapy treatment.

lia (3.1%). Fifty-five patients were male (56.7%) and me-
dian age was 32 years (range 22, 48). Median time since
diagnosis was 2.7 years (range 2.4, 3.6). At baseline, pa-
tients experience a significant burden of disease with 75.3
and 22.7% of patients denoting moderate or severe rhino-
conjunctivitis, respectively, and 47 patients (48.5%) had
concomitant asthma (Table 1). Within the adult popula-
tion, 15 (37.5%) had moderate persistent asthma, 11
(27.5%) had mild persistent asthma and 14 (35%) had in-
termittent asthma according to GEMA (Guia Espafiola en
el Manejo del Asma) guideline [10]. Within the pediatric
population, one (14.3%) had moderate persistent asthma,
2 (28.6%) had frequent episodic asthma and 4 (57.1%)
had occasional episodic asthma according to GEMA
guideline [10]. Median value of FEV% (adjusted for age,
height, and weight) before treatment was 92.9% (range
82% and 105%). Twenty-seven patients (27.8%) were sen-
sitized to Phl p 1, 20 (20.6%) were sensitized to Phl p 5, 3
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(3.1%) to Phl p 7, 6 (6.2%) to Phl p 12, 22 (22.7%) to Ole
el,4(4.1%) to Parj 2,4 (4.1%) to Cup s 1, and 7 (7.2%)
to Sal k 1. Eighty-four patients (86.6%) required concom-
itant medication of which 24 (28.6%) were taking oral
antihistamines for a median time of 2 months, 24 (28.6%)
were taking short-acting B2 for a median time of less than
a month (range 0, 0.2 years), 3 (3.6%) required inhaled
steroids for a median time of less than a month. Seventy-
two (74%) patients required other concomitant medica-
tion such as leukotriene receptor antagonists, piperazine
derivatives, and other antiallergic agents.

Results for change in quality of life showed a clinically
significant improvement, median decrease 1.1 points
(IQR 2.1, 0.1; p value <0.0001) in the miniRQLQ total
score compared to baseline. Similarly, clinically signifi-
cant improvements were observed in all dimensions of
the questionnaire: “nasal symptoms” 1.3 (IQR 2.7, 0.0; p
< 0.0001), “ocular symptoms” 1.3 (IQR 2.3, 0.0; p <
0.0001), “activities” 1.0 (IQR 2.0, 0.0; p < 0.0001), “practi-
cal problems” 1.5 (IQR 3.5, 0.0; p < 0.0001), and “other
symptoms” 0.3 (IQR 1.3, 0.7; p = 0.024) improved sig-
nificantly (Table 2).

After 12 months of treatment a significant reduction in
nasal (p = 0.0013), ocular (p < 0.0001), and respiratory
symptoms (p = 0.0017) was observed with a complete res-
olution of symptoms in 5.2, 21.6, and 14.5% of patients
with nasal, ocular, and respiratory symptoms, respective-
ly. Most patients experienced an improvement in symp-
tom severity with nasal (sneezing 63.4, hydrorrhea 61.7,
obstruction 65.3, and pruritus 76.1%), ocular (itching 91.8
and tearing 78.1%), and respiratory symptoms (cough 87,
wheezing 82.4, and dyspnea 84%) being predominantly
mild after 12 months of treatment with Depigoid® DUO.
Presence of severe symptoms was reduced in 91.3, 92.6,
96.3,95.8, 96, 92.9, 66.7, and 100% of patients with severe
sneezing, hydrorrhea, nasal obstruction, nasal pruritus,
ocular itching, tearing, cough, and wheezing, respectively,
before treatment (shown in Fig. 1). Depigoid® DUO treat-
ed patients perceived an improvement in quality of life
with a median visual analogue scale increase of 3.6 points
(IQR 0.5, 6.1; p < 0.0001) for rhinoconjunctivitis and 1.9
points (IQR 0.3,5.2; p <0.0001) for asthma. Similar results
were obtained for physician perceived change in quality of
life (Table 2). Seventy-nine percent of patients perceived
their asthma as well controlled and 21% as partially con-
trolled before SCIT while 96% perceived it as well con-
trolled and only 4% as partially controlled 12 months after
SCIT. Rhinoconjunctivitis (p < 0.0001) and asthma sever-
ity significantly improved after treatment with Depigoid®
DUO (Fig. 2; Table 3).
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Treatment adherence was high, 71 out of 97 patients
(73.2%) continued with SCIT 12 months after treatment
initiation. Two patients discontinued the treatment due
to an adverse event, none of them related to the treatment
with Depigoid® DUO.

The treatment was safe and well tolerated. One hun-
dred twenty-eight patients received 2,569 doses of Depi-
goid® DUO throughout the study. Twenty-nine patients
experienced an adverse reaction, none of them severe or
unexpected. Most of them (25) were local reactions, and
6 were systemic reactions. Five of the systemic reactions
were grade I (one urticaria and 4 mild asthma with rhino-
conjunctivitis) and one grade II reaction that presented
with asthma. None of these adverse reaction lead to treat-
ment discontinuation.

Conclusion

Depigoid® DUO has shown in this real-life study, with
a very good treatment adherence, to improve the disease
related and perceived quality of life, decrease the severity
of nasal, ocular, and bronchial symptoms or their com-
plete resolution, while maintaining a very good safety
profile. The main limitation of this study is the lack of
control arm (either by symptomatic treated group or pla-
cebo controlled); however, the objective was to show ef-
fectiveness within routine clinical practice and show im-
provement intrapatient compared to baseline, therefore,
a retrospective study is suitable to answer this question.
Studies with a single undiluted multiallergen SCIT are
scarce despite increasing rates of polysensitization in Eu-
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