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ABSTRACT

Background: Allergen Immunotherapy (AIT) is an effective treatment for patients with pollen, 
house dust mite, or venom allergy, but treatment adherence can be challenging. Patient pref-
erences play a crucial role in acceptance and adherence to AIT, but little is known about these 
preferences. This study aimed to understand patient preferences for AIT and how these prefer-
ences influence treatment acceptance.

Methods: A conjoint analysis was conducted among 750 participants from 7 European countries 
who were allergic to pollen (n = 700) or Hymenoptera venom (n = 50) and had not previously 
received AIT. Participants were asked to choose between hypothetical AIT products with different 
attributes, including product type, initial up-dosing posology, potential future risks, and side 
effects. The relative importance of each attribute was calculated, and sensitivity analyses were 
performed to assess the impact of specific attribute levels on patient preference.

Results: Potential future risk is the attribute with the strongest impact on the importance score 
for patient preference in both pollen (44%) and venom (41%) allergic patients, followed by side 
effects (24% for pollen and 35% for venom allergy). Product type was less important, with a 22% 
importance score in both populations, and dosing schedules were not important at all, with a 2% 
importance score for pollen and an 11% importance score for venom-allergic patients. Accu-
mulation of foreign material/substance in the body had the largest negative impact on patient 
preference, with drops of − 24.7% (pollen) and − 23.6% (venom), respectively.

Conclusions: Understanding patient preferences is essential for optimizing the design and 
delivery of AIT. Different side effects and risk profiles of AIT products can influence patient 
treatment acceptance the most, and healthcare professionals may not always be aware of it. 
Future research should focus on developing AIT products that align with patient preferences with 
simultaneously very high effectiveness to improve adherence and treatment outcomes.
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INTRODUCTION

Patient-centered care and patient empower-
ment play a critical role in modern everyday 
medical practice. 1 Incorporating patients’ 
preferences fitting their lifestyle and respecting 
their private opinion on therapy options could 
facilitate a more collaborative interaction 
between physicians and patients and has the 
potential power to improve adherence to a 
specific therapy, 2–4 more so than, for example, 
the severity of chronic diseases. 3 Patients’ 
preferences were one of the central motifs of 
Sackett’s original concept of Evidence-Based 
Medicine (EBM). 5 Shared Decision-Making 
(SDM), integrating patient preference into choice 
of treatment options, has become more 
commonly used. 6 Allergen immunotherapy (AIT), 
being the only causative treatment option for 
patients suffering from allergic diseases such as 
allergic rhinitis due to airborne allergens (pollen, 
house dust mite, moulds, etc.) or insect venom 
hypersensitivity due to insect stings, is a type of 
therapy which demands a very high adherence 
from patients. 7 Therefore, the process of SDM 
needs to be prioritized in patients suitable for 
allergen immunotherapy 8 to potentially increase 
adherence. 9

The 2 most frequently used application routes 
for pollen allergen immunotherapy are subcu-
taneous immunotherapy (SCIT) and sublingual 
immunotherapy (SLIT). 10,11 Previous studies on 
patient preference in AIT for inhalant allergens 
have shown a tendency towards a profile best 
fulfilled by SLIT. 12–14 This preference appears to 
be driven mainly by scheduling convenience, 
and safety concerns related to anaphylactic 
reactions. 13

SCIT products are generally available on Euro-
pean markets as aqueous native allergens, alum-
adjuvanted native allergens, alum-adjuvanted 
allergoids, MicroCrystalline Tyrosine (MCT)-adju-
vanted allergoids or allergoids adjuvanted with 
the adjuvant system composed of MCT and 
Monophosphoryl Lipid-A (MPL). 10 SLIT products 
available as tablets or drops are composed of 
non-adjuvanted native allergen extracts or 
allergoids. 10

Venom immunotherapy (VIT) is a highly effec-
tive and well-tolerated treatment option for pa-
tients suffering from Hymenoptera venom 
allergies 15 and is only available as SCIT, either 
aqueous extract or alum-adjuvanted. 16,17 VIT has 
been shown to drastically decrease the risk of 
systemic reactions to Hymenoptera stings, 15 as 
well as provide better quality of life. 18 Even 
though adherence to VIT is generally high, there 
is still room for improvement. 19 No studies have 
researched product-related preference related to 
venom immunotherapy (VIT) so far. Effective SCIT 
and SLIT regimens are also available against 
house dust mite allergy, 20,21 but were not the 
focus of this study.

SCIT products can be split into aqueous and 
depot formulations, with the latter being primarily 
represented by aluminium hydroxide. Aluminium 
salts are the most used depot adjuvants in SCIT. 22 

Despite ongoing concerns, 23 its benefit-risk ratio 
is considered acceptable. 22 Nevertheless, the 
German Federal Institute for Vaccines and 
Biomedicines (Paul-Ehrlich-Institute, PEI) recently 
initiated a project to establish physiology-based 
toxicokinetic modelling of aluminium exposure 
from adjuvants in medicinal products. 24–27 In a 
recent small cross-sectional case-control study, 
Hiller et al 28 found elevated aluminium excretion 
in urine samples given 24h after SCIT injection 
compared to before. Even though aluminium 
exposure is a topic of ongoing debate, its 
influence on patient preferences in AIT treatment 
choice has so far not been explored.

Depending on the formulation of the products, 
patients can be offered different dosing options 
and schedules, as well as different risk and toler-
ability profiles, 10,17,29 all of which are likely to 
influence treatment acceptance. Studies have 
shown that respecting patient preference in 
treatment selection can significantly improve 
adherence and persistence, 3,4,9 and, more 
importantly, influence the patient’s decision to 
start treatment in the first place, 2 applying the 
principle of shared decision-making. 8 Therefore, 
this discrete-choice-experiment, as recom-
mended by regulatory institutions, 30 was set up to 
investigate patient preferences towards possible 
attributes of different AIT product profiles in 
pollen and venom allergy.
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MATERIALS AND METHODS

Within 1 project based on 2 cohorts, 1 for pol-
len patients and 1 for venom patients, the pref-
erence for a specific pollen AIT or VIT product 
profile was analysed using a 15-min online survey 
(full questionnaire in supplemental material). Pol-
len or Hymenoptera venom allergic adults (18–55 
of age) and caregivers (18 years and older) as 
representatives of allergic children or adolescents 
(1–17 of age) from the European countries Ger-
many, Austria, Switzerland, and Spain for the 
pollen part and Germany, Austria, Switzerland, 
United Kingdom, Italy, France, and Spain for the 
venom part were invited to participate in the 
anonymous online survey. Lumanity, a market 
research fieldwork panel provider with a Euro-
pean panel for online surveys, was used to 
distribute the survey to a pre-existing pool of 
potential survey participants on behalf of Allergy 
Therapeutics. The name of the sponsor was not 
disclosed to the participants to avoid possible 
bias. No pre-determined selection criteria were 
used for survey invites. The invites were distrib-
uted randomly across the respondent panel. The 
process of the analysis is depicted in Fig. 1.

The participation was voluntary and could be 
withdrawn at any time. Patients received an 
expense allowance for their participation. The 
survey was done in accordance with the 
EphMRA, 31 ESOMAR, 32 and MRS 33 codes of 
conduct regarding anonymity and confidentiality. 
European Data Protection Law was followed, and 
only anonymized aggregated results were 
provided.

Participation was voluntary and could be with-
drawn at any time. As a first step, patients gave 
their consent to the data protection declaration 
and survey participation, as well as agreement to 
evaluation and publication of the results (see 
questionnaire, supplemental material 1). The sur-
vey was conducted anonymously, and no ethical 
approval was required.

Data were collected from January to February 
2023. Participation in the online survey was 
possible if the adult or child/adolescent suffered 
from an allergy to bee and/or wasp stings or 
pollen (grass, tree, ragweed, other) allergy. The 
respondents had to confirm that the allergy was 
confirmed or diagnosed by a physician, otherwise

they could not take part in the survey. Adults or 
children/adolescents who were already treated 
with AIT or have a potential conflict of interest 
were not eligible to participate in the online 
survey.

The survey included questions assessing the 
respondent’s (or the child/adolescent’s) age, 
gender, allergy symptoms, frequency of allergy 
symptoms (pollen cohort), allergy severity grade, 
allergy treatments, annual household income and 
age of first occurrence of allergic symptoms. More 
detailed medical data points likely unavailable to 
most respondents, like immunological markers or 
other diagnostic criteria, were not included to 
avoid raising the barrier of entry. The respondents 
were separated into pollen and venom cohorts. To 
assess the preference for pollen or venom allergy 
treatment product profiles, a Discrete Choice 
Experiment (DCE) design was used.

Conduct of DCE

The discrete-choice approach is explicitly rec-
ommended and acknowledged by regulatory in-
stitutions for the measurement of patient 
preferences. 30 It is a standard preference method 
where participants are presented with different 
alternatives such as product profiles that comprise 
different attributes and attribute variations. The 
attributes and values for both cohorts are 
depicted in Table 1 and Table 2. The respondents 
have to choose the product profile that maximizes 
their utility. The respondents’ relative preference 
can be analysed based on how they choose 
between different alternatives. 34,35

Marketed pollen AIT and VIT products share 
many similarities, so we focused on differentiators 
potentially relevant to patient’s preferences such 
as posology- or composition-related factors. To 
analyze the patient preference for the attributes of 
potential pollen AIT and VIT products, we defined 
the attributes of product type, (initial) dosing 
schedule, side effects, and potential future risks as 
well as the corresponding attributes variations/ 
levels. The options were presented under the 
assumption of equal efficacy. The attributes and 
levels are depicted in Table 1 for venom and 
Table 2 for pollen AIT.

Pollen AIT is available as subcutaneous or 
sublingual allergen immunotherapy. To address
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the preference, the product types of: i) tablets, ii) 
injections containing aluminium, and iii) injections 
not containing aluminium were defined as 
different levels of product types. Furthermore, 
pollen AIT products do differ in their dosing

schedules. To analyze the patient’s preference for 
the dosing schedule, the following 3 different 
levels were defined: i) every day for 3 years taken 
at home (ie, SLIT), ii) 6 times a year for 3 consec-
utive years at doctor’s office or clinic/hospital

Fig. 1 Study flowchart describing the general procedure of the DCE analysis
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before pollen season starts (ie, short-course SCIT), 
or iii) monthly for 3 consecutive years at doctor’s 
office or clinic/hospital (ie, perennial SCIT).

VIT products differ in their initial dosing 
schedule to reach maintenance dose where 
monthly injections are performed for at least 3

Attribute
Attribute variations (levels)

1 2 3

Product type A tablet placed under the 
tongue for at least 1 min, 
and then swallowed as it

dissolves

An injection not containing 
aluminium, taken in the 

upper arm

An injection containing 
aluminium, taken in the 

upper arm

Initial up-
dosing 
schedule

Everyday for 3 years taken 
at home

6 times a year for 3 
consecutive years at 

doctor’s office or clinic/ 
hospital before pollen 

season starts

Monthly for 3 consecutive 
years at doctor’s office or 

clinic/hospital

Side effects Pain and/or swelling in the 
mouth/throat [SHOW IF 
TABLET]/in arm [SHOW IF 

INJECTION]

Lumps at injection site (may 
persist for months/years 
and can be tender/itchy/ 
have a bad appearance) 1–6

Potential 
future risk a

None Being excluded from future 
treatments/vaccines 

containing same ingredient 
as this treatment 31

Accumulation of foreign 
material/substance in the 

body

Table 1. Predefined attributes and attribute variations (levels) for pollen AIT cohort a Affecting a small percentage of patients.

Attribute
Attribute variations (levels)

1 2 3

Product
type

An injection not containing 
aluminium, taken in the 

upper arm

An injection containing 
aluminium, taken in the 

upper arm

An injection containing 
aluminium, taken in the 

upper arm

Initial up-
dosing 
schedule

Administered for 2, 3, or 5 
consecutive days requiring 
surveillance in hospital 

After initial dose schedule, 
dosing is monthly for at least
3 years, throughout the year 
at hospital/clinic or doctor’s 

office

Administered weekly for 15– 
16 weeks by a healthcare 

professional
After initial dose schedule, 
dosing is monthly for at least
3 years, throughout the year 
at hospital/clinic or doctor’s 

office

Administered weekly for 25 
weeks by a healthcare 

professional
After initial dose schedule, 
dosing is monthly for at least
3 years, throughout the year 
at a hospital/clinic or doctor’s 

office

Side
effects

Pain and/or swelling in the 
arm

Lumps at injection site (may 
persist for months/years and 
can be tender/itchy/have a 

bad appearance) 1–6

Lumps at injection site (may 
persist for months/years and 
can be tender/itchy/have a 

bad appearance) 1–6

Potential 
future 
risk a

None Being excluded from future 
treatments/vaccines 

containing same ingredient 
as this treatment 31

Accumulation of foreign 
material/substance in the 

body

Table 2. Predefined attributes and attribute variations (levels) for venom cohort a Affecting a small percentage of patients.
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years. To examine the preference for patients to 
different up-dosing schedules in accordance with 
manufacturer’s recommended posology, the 
levels: i) administered for 2, 3, or 5 consecutive 
days requiring surveillance in hospital (ie, Rush/ 
Ultra-Rush posology), ii) administered weekly for 
15–16 weeks by a healthcare professional, and iii) 
administered weekly for 25 weeks by a healthcare 
professional (ie, conventional posology) were 
defined.

Another important factor for patients’ prefer-
ence and adherence are side effects and potential 
future risks of therapies. Therefore, known safety 
concerns should be discussed before initiating an 
AIT. 10 Main side effects of allergen 
immunotherapy are related to the fact that the 
patient is allergic to the allergen administered. 
This is considered a class effect, and no 
differences exist in systemic reaction profiles 
between marketed products. 36 The main 
differentiator between aqueous extracts and 
almost all depot formulations is the use of 
aluminium adjuvants. There are certain 
consequences that can influence the patient’s 
preference. Among those consequences 
applicable for aluminium depot formulations are:

• injection of foreign material with the potential 
for long-lasting accumulation within the
body. 22,37,38

• granuloma formation, potentially presenting as 
persisting itching nodules at the injection site 
with excoriations, hyperpigmentation, and/or 
hypertrichosis. 39,40

• and induction of aluminium-induced delayed 
hypersensitivity 22 with the consequence of 
having to avoid future aluminium adjuvanted 
vaccinations or SCIT.

As for most drugs, allergy against 1 of the in-
gredients constitutes an exclusion criterion for 
future use. 41 This is particularly true for adjuvants 
used in subcutaneous AIT and vaccination against 
infections. Aluminium in vaccines and 
preparations for AIT is the major sensitization 
source 39 for aluminium contact allergy. Being 
excluded from future aluminium-adjuvanted vac-
cines might constitute a consequence of an 
aluminium hypersensitivity induced by depot 
pollen AIT or VIT.

To address these aspects, the attributes “side 
effects” and “potential future risks” on patient 
preference were analysed in this survey. For “side 
effects”, the attribute levels i) Pain and/or swelling 
in the mouth/throat (show if tablet)/in arm (show if 
injection) and ii) Lumps at the injection site (may 
persist for months/years and can be tender/itchy/ 
have a bad appearance) were defined. Although a 
potential adverse effect occurs only in a minor 
number of patients, we addressed in this survey a 
possible impact on patients’ preference if a 
product bears the potential risk of being excluded 
from future treatments/vaccinations containing 
the same adjuvant as the theoretical pollen AIT or 
VIT profile.

The levels from each attribute can be combined 
to form multiple product profiles. The full factorial 
choice design would lead to 54 possible product 
profiles for the pollen AIT cohort or 36 possible 
product profiles for the venom cohort. In line with 
common practice, 35 we developed a fractional-
factorial design with restrictions on disallowed 
combinations using Sawtooth’s CBC software.

All eligible participants were shown 6 (pollen) 
or 12 (venom) screens with 3 different product 
profiles and they marked their preferred product 
profile (see Fig. 1). A pilot survey was conducted 
with 9 participants to ensure the language and 
structure were clear, with no issues identified.

The conjoint analysis produces the following 
outputs:

- Attribute importance: This describes the relative 
importance of the defined attributes in relation 
to each other; it is defined as the relative share 
of each attribute’s utility range (difference be-
tween most and least preferred levels), 
compared to the total utility ranges across all 
attributes. It is expressed as a percentage out of 
100%.

- Sensitivity scores: These describe how strongly 
changes in an attribute’s level (ie, product char-
acteristics) affect choice probability; they are 
defined as the magnitude of the change in 
preference towards an option caused by the 
change in level. They are expressed as a per-
centage delta. A sensitivity score above ± 10% is 
generally regarded as having at least moderate 
influence on choice preference.
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- Preference shares for pre-defined product types: 
Using the previous outputs, the expected pref-
erence towards a fixed combination of attribute 
levels (see Table 3 for pollen AIT cohort and 
Table 4 for venom cohort) can be derived and 
expressed as a percentage out of 100% 
between 2 or more choices.

Statistical analysis

Before statistical analysis was performed, the 
data was validated and checked for consistency. 
Survey results were excluded from the analysis 
when the survey was only answered partially and 
when it was finished in less than 180s. Re-
spondents were also removed for repetitive an-
swers in the conjoint exercise (see Fig. 1).

Two conjoint analyses were performed to 
analyze the results of the DCE. A multinomial logit 
choice model was estimated using the LatentGold 
Choice 6.0 software. 42 By default, Wald statistics 
are provided in the output to assess the 
statistical significance of the set of parameter 
estimates associated with a given variable 
(across all classes). Specifically, for each variable, 
the Wald statistic tests the restriction that each of 
the parameter estimates in that set equals zero 
(for variables specified as Nominal, the set

includes parameters for each category of the 
variable).

The sample size of 700 was considered to 
receive meaningful results for the pollen cohort. A 
sample size of >30 participants was considered 
adequate given the relatively low incidence of 
venom allergy and the pre-specified inclusion 
criteria. Due to the overall still small sample sizes, 
no subgroup analyses were undertaken.

RESULTS

This section may be divided by subheadings. It 
should provide a concise and precise description of 
the experimental results, their interpretation, as well 
as the experimental conclusions that can be drawn.

Patients’ characteristics

A total of 943 participants who had an allergy to 
either pollen (n = 881) or bee and/or wasp stings 
(n = 62) and had not previously received AIT 
initially started the survey. After the exclusion of 
incomplete surveys and fast responders, data 
from 750 respondents (700 pollen allergic pa-
tients and 50 venom-allergic patients) from 7 Eu-
ropean countries (Germany, Switzerland, Austria, 
Spain, Italy, the United Kingdom, and France) 
were included in the final analysis (Fig. 1).

Attribute Pollen Immunotherapy Product Profiles

Pre-seasonal SCIT not 
containing aluminium

Perennial SCIT containing 
aluminium SLIT

Product
type

An injection, not containing 
aluminium, taken in the upper 

arm

Injection, containing 
aluminium, taken in the upper 

arm

A tablet placed under the 
tongue for at least 1 min, 
and then swallowed as it 

dissolves

Initial
dosing
schedule

6 times a year for 3 
consecutive years at doctor’s 
office or clinic/hospital before 

pollen season starts

Monthly for 3 consecutive 
years at doctor’s office or 

clinic/hospital

Everyday for 3 years taken 
at home

Side
effects

Pain and/or swelling in the 
mouth/throat in arm

Lumps at injection site (may 
persist for months/years and 
can be tender/itchy/have a 

bad appearance)

Pain and/or swelling in 
the in arm

Potential 
future 
risk a

None Accumulation of foreign 
material/substance in the 

body

None

Table 3. Pollen AIT product profiles for calculating preference shares a Affecting a small percentage of patients.
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Of the final completed surveys, 634 (600 for 
pollen, 34 for venom) were answered by adult 
patients (mean age: 40 years) and 116 (100 for

pollen, 16 for venom) by caregivers of allergic 
children/adolescents with a mean age of 11 years 
(Table 5). Answers from caregivers did not differ

Attribute Venom Immunotherapy Product Profiles

aqueous preparation, rush 
up-dosing

aqueous preparation, 
conventional up-dosing

depot preparation, 
conventional up-dosing

Product
type

An injection not containing 
aluminium, taken in the 

upper arm

An injection not containing 
aluminium, taken in the 

upper arm

An injection containing 
aluminium, taken in the 

upper arm

Initial
dosing
schedule

Administered for 2, 3, or 5 
consecutive days requiring 
surveillance in hospital 

After initial dose schedule, 
dosing is monthly for at least
3 years, throughout the year 
at hospital/clinic or doctor’s 

office

Administered weekly for 15– 
16 weeks by a healthcare 

professional
After initial dose schedule, 
dosing is monthly for at least
3 years, throughout the year 
at hospital/clinic or doctor’s 

office

Administered weekly for 15– 
16 weeks by a healthcare 

professional
After initial dose schedule, 
dosing is monthly for at least
3 years, throughout the year 
at hospital/clinic or doctor’s 

office

Side
effects

Pain and/or swelling in arm Pain and/or swelling in arm Lumps at injection site (may 
persist for months/years and 
can be tender/itchy/have a 

bad appearance) 1–6

Potential 
future 
risk a

None None Accumulation of foreign 
material/substance in the 

body

Table 4. VIT product profiles for calculating preference shares a Affecting a small percentage of patients.

Pollen Venom

Adults Children Adults Children

Number 600 100 34 16

Age in years, mean 
(SD; min-max)

39.1 (9.6; 18–55) 11.3 (4.4; 1–18) 39.7 (9.8; 18–54) 8.8 (4.2; 2–15)

Gender, n (%) 
Male 192 (32%) 59 (59%) 7 (21%) 10 (63%)
Female 405 (68%) 40 (40%) 27 (79%) 6 (37%)
Other 3 (1%) 1 (1%) 0 (0%) 0 (0%)

Age of first allergic 
symptoms a , mean (SD)

19.5 (11.1) 6.9 (3.3) 16.5 (13.0) 5.6 (3.8)

Allergy severity, n (%)
Pollen: Mild 349 (59%) 63 (63%)
Pollen: Moderate/severe 247 (41%) 37 (37%)
Venom: Grade I b 15 (44%) 3 (19%)
Venom: Grade II b 9 (27%) 10 (62%)
Venom: Grade III b 10 (29%) 3 (19%)
Venom: Grade IV b 0 (0%) 0 (0%)

Table 5. Participant demographics a To pollen or hymenoptera venom respectively. b According to Mueller et al.
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significantly from answers by adults and were 
pooled into the main analysis. Female patients 
were over-represented in the adult groups, at a 
slightly higher rate than is expected from over-
prevalence of allergic diseases in women. 43,44

Conjoint analysis — pollen

When calculating the attribute importance 
(relative importance of defined attributes), po-
tential future risks was the most important attri-
bute for patients when choosing a pollen allergy 
treatment, with 44% (importance score out of 
100). Side effects (24%) and product type (22%)

were of moderate importance, while dosing pos-
ology appears less important (10%) (Fig. 2 A).

For the attribute “potential future risk”, prefer-
ences were negatively impacted by “accumulation 
of foreign material/substance in the body” 
by − 23.6% (− 1.201, p < 0.001) and “being 
excluded from future treatments/vaccines con-
taining the same ingredient as this treatment” 
by − 16.0% (− 0.198, p < 0.001). Patients preferred 
products with transient side effects like local pain 
and/or swelling over persistent lumps at the in-
jection site by 13.1% (− 0.641, p < 0.001), and 
sublingual tablets or aluminium-free injections

Fig. 2 (A) Attribute importance pollen AIT. The relative importance (importance score out of 100) of pre-defined attributes against 
arbitrary base case (in bold print) was highest for the attribute ‘potential future risk’ with 44%, followed by ‘side effects’ (24%), ‘product 
type’ (22%), and ‘dosing schedule’ (10%). (B) Attribute sensitivity pollen AIT. Influence of pre-defined attribute levels on patient 
preference. The comparator level is written in bold letters. As example: For the attribute ‘side effects’ 2 levels were defined: lumps at the 
injection site led to a drop in pa-tient preference of − 13.1% compared to pain and/or swelling in the arm. (C) Patients’ preference shares 
pollen AIT. The calculated preference shares (in%) of patients for predefined pollen AIT product profiles. SLIT received 50.9% of shares 
compared to SCIT (49.1%). A pre-seasonal, aluminium-free SCIT received 98.9% of shares compared to a perennial SCIT containing 
aluminium
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over injections containing aluminium 
(− 8.3%, − 0.481, p < 0.001). Dosing schedules 
were of less importance, with daily SLIT (+2.2%), 
perennial SCIT (− 0.5%) and pre-seasonal SCIT 
( ± 0.0%) close in preference (Fig. 2 B). Overall, 
preference share between SCIT and SLIT 
product profiles (see Table 3) were 49.1% and 
50.9%, respectively (Fig. 2 C). Looking only at 
SCIT, 98.9% of patients would prefer a pre-
seasonal, aluminium-free product over a peren-
nial treatment containing aluminium (Fig. 2 C).

Conjoint analysis - venom

Similar to the findings for pollen allergy, po-
tential future risks and side effects were the most

important attributes for patients when choosing a 
venom treatment, with 41% and 35%, respectively 
(importance score out of 100). Less important for 
the patient was the product type (22%), whereas 
the initial up-dosing posology seemed not 
important at all (2%) (Fig. 3 A).

Looking into the sensitivity analysis for the attri-
bute ‘potential future risk’, accumulation of foreign 
material/substance in the body and being 
excluded from future treatments/vaccines (con-
taining the same adjuvant as the VIT) revealed the 
largest negative impact, representing drops in pa-
tient preference of − 24.7% (− 0.54, p < 0.001) 
and − 16.4% (− 0.18, p < 0.001), respectively 
compared to a product with no potential future

Fig. 3 (A) Attribute importance VIT. The relative importance (importance score out of 100) of pre-defined attributes against arbitrary base 
case (in bold print) was highest for the attribute ‘potential future risk’ with 41%, followed by ‘side effects’ (35%), ‘product type’ (22%), and 
‘initial up-dosing schedule’ (2%). (B) Attribute sensitivity VIT: Influ-ence of pre-defined attribute levels on patient preference. The 
comparator level is written in bold letters. As exam-ple: For the attribute ‘side effects’ 2 levels were defined: lumps at the injection site led 
to a drop in patient pref-erence of − 21.5% compared to pain and/or swelling in the arm. (C) Patient’s preference shares VIT. The 
calculated preference shares (in%) of patients for predefined VIT product profiles. The aqueous preparation with a rush up-dosing 
posology product profile received 81.5% of shares compared to a depot preparation with conventional up-dosing (18.5%). The aqueous 
preparation with a conventional up-dosing posology received 81.7% of shares compared to a depot preparation with conventional up-
dosing (18.3%). The aqueous preparation with a rush up-dosing posology received 49.6% of shares compared to an aqueous preparation 
with a conventional up-dosing posology (50.4%)
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risks. In addition, lumps at the injection site (that 
may persist for months or years and can be tender, 
itchy, and/or have a bad appearance) led to a 
decline in patient preference of − 21.5% (− 0.56, 
p < 0.001) compared to arm pain and/or swelling 
within in the attribute ‘side effects’. With regards to 
‘product type’, injections containing aluminium had 
a negative impact on the preference for choosing a 
product of − 13.2% (− 0.38, p < 0.001) compared to 
a product without aluminium (Fig. 3 B).

The patients’ calculated preference shares for 
pre-defined VIT product profiles (Fig. 3C, Table 4) 
clearly favored an aqueous preparation with a 
rush up-dosing posology. This profile received 
81.5% of the shares compared to a depot prepa-
ration with conventional up-dosing (18.5%) (Fig. 3 
C). Also, when comparing an aqueous with a 
depot preparation, both with a conventional 15– 
16 week up-dosing posology, most patients 
preferred an aqueous product (81.7%) over a 
depot product (18.3%) (Fig. 3 C). There was only 
very little difference between the preference 
shares of the 2 theoretical aqueous product 
profiles (49.6% vs. 50.4%) (Fig. 3 C), indicating 
that the initial up-dosing schedule had almost no 
impact on patient preference for a VIT product 
profile.

DISCUSSION

Studies show a positive association between 
patient preference and treatment adherence and 
persistence. 3,4 As long-term adherence is of pre-
eminent importance for the success of any 
allergen immunotherapy, 7 consideration of 
patient preference is a necessary step in 
treatment selection. Shared decision making has 
recently been gaining more recognition in other 
allergic diseases, with importance placed on 
consideration of patient preference and 
values. 45 This study could aid healthcare 
professionals to bridge the gap in perspective 
between patient and caregiver. In fact, in times 
of the Patients’ Rights Act, 46 physicians should 
remain humble assuming to know the patient’s 
preference without asking the patient.

In this study, we explored product-related pa-
tient preference in AIT in the context of pollen and 
venom allergy. The data do not show much dif-
ference in patient preference with regards to AIT

dosing schedules, with perennial or pre-seasonal 
pollen SCIT, daily pollen SLIT, and various VIT 
up-dosing schedules perceived with relative 
indifference. Details like this appear of much 
greater importance to treating healthcare pro-
fessionals, for whom the technicalities of admin-
istration are the major point of contact with 
different product options. 47 Awareness of this 
disconnect in attributed importance may be 
critical for effective patient involvement in 
treatment choice.

Similarly, the decision between SCIT and SLIT, 
eagerly discussed among healthcare pro-
fessionals, 48 does not appear to have a clear 
answer when patients are asked: Our experiment 
did not show a clear preference for either form 
of pollen AIT, with patients being evenly split 
between both options. This implies that both 
should be offered to the patient to best address 
their possible preference.

More importance is placed by the patients on 
the safety profile of the products involved. Since 
systemic reactions to AIT are still considered rare 
for both pollen 10 and venom 16 AIT - independent 
of formulation 15,49 - differentiation between 
products mainly relates to local reactions. Here, 
the possibility of persistent granuloma 
represents a major drop in preference in both 
pollen and venom immunotherapy. Even though 
aluminium granulomata are considered rare, 10 

the frequencies reported in literature (∼1.0% of 
patients in a recent prospective vaccination 
study 50 ) imply a high relevance for patients set 
to receive 30–60 injections over the entire course 
of their SCIT treatment, potentially even more 
pronounced in VIT.

This concern is further reflected in the high 
importance placed on potential future risk and 
aluminium content of the product. While 
aluminium is still considered safe for human use 
by relevant authorities, concerns over the nega-
tive impact of accumulation remain 51. These 
concerns are necessarily amplified in patients 
who receive regular aluminium doses over long 
periods of time, ie, patients receiving VIT or 
perennial pollen SCIT. Some individuals even 
require both wasp and bee VIT or life-long 
administration. The difficulties in patient accep-
tance relating to aluminium raise the question of
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whether a depot adjuvant is at all necessary, at 
least in VIT, 49 as has been posed in other 
publications. 52

The high importance placed by allergic patients 
on the topic of manifest or potential risk of their 
treatment should be acknowledged by their 
treating physicians. Discussing the risks associ-
ated with each treatment option as an important 
part of the joint treatment decision may help 
address patient concerns that would otherwise go 
unmentioned. This could be facilitated by a 
structured approach to treatment decision dis-
cussions, including decision aids or preference 
questionnaires.

There are several possible limitations to the 
study design. For one, the size of the VIT cohort is 
relatively small, limiting its informative value 
despite findings being very similar to the larger 
pollen AIT cohort. The different product attributes 
have been chosen somewhat arbitrarily based 
on typical market-available AIT products. While 
the authors are convinced that the attributes 
selected are the most relevant for AIT patients, 
some others (such as evidence levels, allergomics, 
manufacturing or more detailed posologies) are at 
least conceivable options and could have affected 
the outcomes. The exact wording of attributes and 
accompanying information also may have some 
influence on the subject’s choice.

Inherent biases of the participants or their 
treating physicians will always be part of patient 
preference during this study as well as in real-
world clinical settings, even though they could 
be addressed by thorough patient information 
and education. As an example, the over-
representation of female patients in the adult 
groups may introduce a bias towards a higher 
level of general health-consciousness in the re-
sponses, as might the recruitment from a pre-
existing pool of patients open to answering 
health-related questions. Also, while this study 
establishes data on patient preference on ab-
stract, theoretical attributes, real life preferences 
may change in patients experiencing AIT. Attri-
butes like dosing schedules and treatment dura-
tion could become more important to patients 
once they need to adapt their day-to-day sched-
ules to their treatment. Therefore, preferences

expressed in this experiment based on hypothet-
ical scenarios may potentially differ from real-
world choices once the patient actually chooses 
or starts their treatment. The study also needs to 
account for potential innovations in AIT. While 
current dosing schedules have little influence on 
patient preference, and available depot formula-
tions are met with strong disapproval from pa-
tients, future options with more patient-friendly 
dosing schedules or different adjuvants, for ex-
amples, could change these findings.

Finally, the actual effect of shared decision 
making and consideration of patient preference 
on real-world adherence specifically in AIT has so 
far not been explored; further research on such 
effects is warranted, and may help in guiding 
evaluation and recommendation of AIT treatment 
options for regulators and guidelines.

CONCLUSIONS

Thorough involvement of an informed patient 
in the treatment decision process (= shared 
decision-making), is an often-overlooked enabler 
for adherence and persistence. Concerns about 
potential future risks and side effects mainly 
drive patient preference for being treated with a 
particular venom immunotherapy, therefore 
physicians should clearly communicate all avail-
able information with the patient. The preference 
between SLIT and SCIT for pollen allergy treat-
ment is split evenly, and more than 80% of pa-
tients would prefer an AIT product without 
aluminium – independent of posology. The re-
sults of this study warrant further research, 
especially into the real-world influence of patient 
preference and its consideration on adherence in 
AIT.
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