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Background: In 2002-2005, we conducted a phase I/II clinical
trial where a new allergy immunotherapy (AIT) route was
introduced: intralymphatic immunotherapy (ILIT). Ultrasound
guidance allowed injection of allergen directly into inguinal
lymph nodes. Grass pollen–allergic patients received 3 injections
with 1-month intervals. The short ILIT was more patient-
friendly, required lower dosing, and was comparable with SCIT
regarding short-term efficacy, which was used as a reference.
Objective: Nineteen years after ILIT, the same patients were
followed up to assess the long-term effect on quality of life and
efficacy of the treatment.
Methods: Patients who received ILIT and SCIT in 2002-2005
and an additional group of patients, who completed SCIT in
2015-2018, were recruited. All participants received a trial-
specific in-house questionnaire and a standardized
Rhinoconjunctivitis Quality of Life Questionnaire. Data were
recorded off- (February 2021) and on- (May-June 2021) season.
Descriptive statistics were applied.
Results: Of 58 and 54 patients who originally received ILIT or
SCIT, 25 (43%) and 29 (54%) patients, respectively, returned
the questionnaires for analysis. Four (16%) and 3 (11%) of the
ILIT and SCIT patients, respectively, developed complete
protection against grass pollen–mediated rhinitis, whereas
another 15 (60%) and 20 (69%) expressed satisfaction with the
received AIT. In both groups, any persistent symptoms were
reported as mild. Medication usage in the ILIT and SCIT
groups was comparable. Nineteen (76%) and 23 (79%) patients,
respectively, expressed satisfaction with their AIT.
Conclusions: Grass pollen ILIT leads to long-term significant
improvement in rhinitis-associated quality of life 19 years
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after treatment, and the ILIT quality-of-life effect was not
inferior to that of SCIT. (J Allergy Clin Immunol Global
2023;2:43-50.)
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Allergic rhinitis is an IgE-mediated, chronic inflammatory
disease of the nasal mucosa that is triggered by the inhalation
of perennial or seasonal allergens (such as grass pollen).
Most common symptoms include rhinorrhea, nasal itching,
sneezing, nasal congestion, and symptoms of allergic conjunc-
tivitis,1,2 and approximately one-quarter of all Europeans are
affected.3

Allergy immunotherapy (AIT) is the criterion standard for
the treatment of allergies, especially for allergic rhinitis. For
more than 100 years, this method comprised the administration
of gradually increasing doses of allergen over a specific amount
of time in either preseasonal or perennial settings with a total
treatment duration of typically 3 years. The targeted result of
AIT is a dampening of pathological immune responses toward
natural exposure to allergens, for example, grass or tree pollen,
with a decrease in allergic symptoms. The most common route
of AIT is subcutaneous (subcutaneous immunotherapy [SCIT]),
but more recently, sublingual immunotherapy (SLIT) is taking
up much of the market. Other still more experimental routes are
epicutaneous, intradermal,4 nasal,5 and oral applications, which
have been reviewed in the past. The efficacy of AIT is often
correlated with the allergen dosage6 but is often also
compromised by poor patient compliance.7,8 Limitations of
the maintenance dosage are possibly occurring allergic side
effects.9

In 2002, we proposed a newAITapproachwhere the AITextract
was injected into a subcutaneous lymph node.10 This so-called in-
tralymphatic immunotherapy (ILIT) comprised the sonography-
guided injection of allergens directly into an inguinal lymph
node. In the first clinical ILIT trial, grass pollen–allergic patients
received 3 injections with 1-month intervals, and the results re-
vealed that ILIT was safer, faster, and more patient-friendly than
SCIT, with comparable efficacy. Several other ILIT trials11-18 and
systematic reviews19-21 later confirmed the results from the original
study. However, a long-term follow-up of patients with hay fever
treated with ILIT was never done. Therefore, we aimed to assess
the long-term effect of grass pollen ILIT in patients from the
original first-in-human trial.10 Nineteen years after the
original study, the participating patients were asked to report
on quality of life (QOL) as well as long-term efficacy using a
43
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standardize Rhinoconjunctivitis Quality of Life Questionnaire
(RQLQ) as well as an in-house questionnaire.
METHODS

Study design and ethics
This was a single-center, descriptive cross-sectional study conducted in

Zurich, Switzerland. The study followed the consort 2010 statement22 and

comprised the development of a questionnaire, identifying potential subjects,

recruitment, and evaluation of the QOL in patients with allergic rhinitis.

Ethical approval from the Cantonal Ethics Committee of Zurich was granted

in January 2021 (BASEC no. 2020-02369), the study was classified according

to the Human Research Act as an HRO trial of category A (Ordinance of Hu-

man Research with the exception of Clinical Trials), and the study was regis-

tered at clinicaltrials.gov (NCT05037955). Approval for collecting patient

data from the clinical information system at the University Hospital Zurich

was obtained from the Hospital Data Governance Board (DUP-78). Written

informed consent was obtained from all participants before study entrance.
Follow-up allergic rhinitis-QOL questionnaires,

including Rhinoconjunctivitis Quality of Life

Questionnaire with standardized activities
A study-specific questionnaire to assess QOL in the original ILIT-trial

patients was designed by the authors (see Form F1 in this article’s Online

Repository at www.jaci-global.org). Using a structured concept, 19 questions

regarding demographics, symptoms, daily activity, overall mood, antiallergic

medication, further immunotherapy, and an overall personal bottom line with

close-ended multiple-choice answers were asked. The answers were used for

patient characterization and to compare SCIT and ILIT regarding outcome.

The study participants also received a standardized questionnaire: Rhinocon-

junctivitis Quality of Life Questionnaire with standardized activities,

RQLQ(S).23,24 The RQLQ(S) consisted of 28 questions with 7 standardized

answers. The answers were measured in parameters scoring 0 to 6 points

where ‘‘0’’ meant ‘‘does not apply’’ and ‘‘6’’ meant ‘‘applies fully.’’ Higher

scores indicate higher correlation with allergic symptoms. Both question-

naires were in German language.

In the original trial, the participants were asked to record ocular (red eyes

and itchy eyes) and nasal (congestion, itching, and sneezing) symptoms during

the grass pollen season. At that time, a nonstandardized questionnaire was

used and the symptoms were scored on a visual analogue scale (VAS) from

0 (lowest score) to 10 (highest score). To be able to compare the VAS scores

with the RQLQ(S) scores, the VAS scored was transformed to the RQLQ(S)

scale from 0 to 6.
Identifying the target group
The study participants were identified through study documentation from

the original trial.10 The documentation contained details such as names, ad-

dresses, phone numbers, and partly the e-mail addresses. Each patient was first

contacted by phone. Subsequent contacts were in part by email or by surface

mail.
For better comparison of the true treatment efficacy, another group of SCIT-

treated patients was included. These patients were recruited from the allergy

outpatient clinic at the University Hospital Zurich, who provided the required

information such as age, sex, medical history, and AIT history. Forty potential

study participants were identified and contacted by phone or mail.
Eligibility criteria
All eligible participants took part in the original study in 2002-2005 and

had to give their written informed consent before taking part in the current

trial. The control group included only patients who had finished SCIT for grass

pollen at the University Hospital of Zurich between 2015 and 2018. All study

participants were more than 18 years old and understood written and spoken

German language.

Exclusion criteria included everyone whowas not part of the original study

or, for the SCIT control groups, did not complete SCIT between 2015 and

2018. Participants who did not return their written consent or did not fill out all

forms correctly were excluded.
Procedures
On ethical approval in January 2021, the trial phase began in February 2021

and lasted through June 2021. During the first contact by phone and by e-mail,

candidate participants were shortly informed about the follow-up study. After

agreeing to the terms, each participant received patient information, informed

consent form, and questionnaires by surface mail in February 2021. In May

2021, the standardized RQLQ(S) questionnaire was sent to all included study

participants. Pollen counts were obtained from theMeteoSwiss, the Swiss fed-

eral office for meteorology and climatology.
Settings and locations where the data were

collected
The study took place in the Dermatology Department of the University

Hospital of Zurich, Switzerland, from January 2021 until February 2022.

The recruitment took place in January and February 2021. Three re-

searchers were involved in data collection and analysis. All data were safely

locked and encrypted. Only the participating party had access to the data

collection.
Statistical analysis
The gathered data were analyzed using descriptive statistics. The data were

analyzed using PRISM v8.0.0 from GraphPad (San Diego, Calif). Two-tailed

Mann-Whitney U test or Kruskal-Wallis test with Dunn’s correction for mul-

tiple comparison was applied for statistical assessment of the recorded

RQLQ(S) scores. Comparisons of ocular and nasal symptom scores for base-

line and after 1, 3, and 19 years were made using a mixed-model analysis with

Sidak’s multiple comparison test. Contingency analyses were done using

2-sided Fisher exact test. For all statistical analysis, the significance level

was set at 95%.
RESULTS

Patient characteristics
Of the 112 originally participating patients, 54 participants

were included in the study, of whom 25 were in the ILIT group
and 29 patients received SCIT (Fig 1). The rest could not be
reached because of outdated or invalid contact details (n 5 53),
death (n 5 2), or lack of consent (n 5 3). Eighteen participants
were included in the control group (SCIT).

The demographic data are presented in Table I. Briefly, there
were more male patients both in SCIT (61%) and in ILIT
(76%), but the sex distribution did not differ between SCIT and
ILIT (P 5 .249). None of the participants were younger than

http://clinicaltrials.gov
http://www.jaci-global.org


Trial eligibility

Clinical trial 2002-2005
(n = 112)

Patients with routine SCIT at USZ 
between 2015 and 2018

SCIT ctrl

ILIT
(n = 58)

SCIT
(n = 54)

Contacted
(n = 28)

Contacted
(n = 32)

Follow-up analysis
(n = 23)

Follow-up analysis
(n = 27)

No consent  n = 1
Qs not returned n = 4

Address unknown n = 21
Death n = 1

No consent  n = 2
Qs not returned n = 3

Contacted
(n = 40)

Follow-up analysis
(n = 18)

Address unknown n = 29
Death n = 1

No consent  n = 22

FIG 1. Flowchart of subject disposition. Study participants were recruited from patients taking part in the

original ILIT vs SCIT study from 2002 to 2005 (cf Senti et al10). In addition, a cohort of SCIT efficacy controls

was recruited from patients who received and completed SCIT as a routine AIT at the Allergy Unit of Uni-

versity of Zurich between 2015 and 2018 (SCIT ctrl). Qs, Questionnaires; USZ, University of Zurich.

TABLE I. Sociodemographic and clinical profile of the study

groups

Characteristic ILIT SCIT P value*

Sex

Male 19 (76) 17 (59)

Female 6 (24) 12 (41) .249

Age (y)

<30 0 (0) 0 (0)

30-39 0 (0) 2 (7)

40-49 7 (28) 9 (31)
50-59 9 (36) 7 (25)

>59 9 (36) 11 (37) .654

Residential environment

Urban 8 (32) 16 (55)

Rural 17 (68) 13 (45) .106

Allergy type

Atopic eczema 1 (4) 1 (3)

Allergic asthma 5 (20) 7 (24)

Foods 1 (4) 4 (14)

Animal dander 3 (12) 3 (10)

Dust mites 5 (20) 3 (10)

Insect stings 3 (12) 2 (7)

Other 5 (20) 1 (3)

None 13 (52) 13 (44) .625

Values are n (%).

Of note, several questions had more than 1 possible answer.

*Two-sided Fisher exact test.
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30 years, whereas 8 (33%) and 11 (39%) of the ILIT and SCIT
participants, respectively, were older than 59 years. The mean
and median age brackets in both treatment groups were 50 to
59 years old, with a light shift toward younger patients in the
ILIT group. However, the age distribution did not differ between
SCIT and ILIT (P 5 .249). Although there was some apparent
imbalance in the rural and urban distribution of the study partic-
ipants, with more rural residents in ILITand more urban residents
in SCIT, the contingencies did not meet statistically significant
differences (P 5 .106). Table I also summarizes the type of al-
lergies and co-sensitizations reported by the study participants,
a parameter that also was not significantly different between the
2 treatment groups (P 5 .625).
Health-related QOL
The in-house questionnaire also scored the baseline symptom

history (Table II). Twelve patients in ILIT (48%) and 13 patients
in SCIT (46%) had no allergic symptoms at baseline. One patient
in both ILIT (4%) and SCIT (4%) had perennial symptoms. Off-
season symptoms were primarily allergic asthma (20% in ILIT,
25% in SCIT). The main season for recurring symptoms was
spring (March, April, May) for 19 ILIT (76%) and 22 SCIT
(76%) patients, followed by summer for 14 ILIT (56%) and 15
SCIT (54%) patients. The main manifestations included runny
and itchy nose and itchy and red eyes. Of 25 ILIT patients,
2 (8%) reported neither nasal nor eye symptoms. In terms of anti-
allergic medications, 3 patients receiving ILIT (12%) and 11
receiving SCIT (38%) reported daily usage of drugs during the
season peak after finishing their AIT. Six patients (24%) in the
ILIT group and 7 (24%) in the SCIT group declared no need of
antiallergic usage.

When asked about the overall clinical benefit of the original
immunotherapy from 2002 to 2005, 4 (16%) and 3 (10%) patients
reported complete symptom relief on ILIT or SCIT, respectively.
Fifteen ILIT (60%) and 20 SCIT (69%) patients reported overall
treatment benefit, whereas 4 ILIT (16%) and 6 SCIT (21%)
patients reported no treatment benefit. Hence, the majority in both



TABLE II. In-house questionnaire regarding symptoms, gen-

eral well-being, treatment benefit, and treatment satisfaction

after ILIT/SCIT 19 y earlier

Characteristic ILIT SCIT

Seasons with symptoms present

Spring (March-May) 19 (76) 22 (76)

Summer (June-August) 14 (56) 16 (55)

Autumn (September-November) 0 (0) 2 (7)

Winter (December-February) 1 (4) 4 (14)

All year 1 (4) 1 (4)

No symptoms 2 (8) 2 (7)

Nasal symptoms

Running nose 20 (80) 26 (90)

Loss of smell 2 (8) 2 (7)

Sneezing 24 (96) 24 (83)

Congestion 12 (48) 15 (52)

None 1 (4) 0 (0)

Eye symptoms

Itchy eyes 24 (96) 26 (93)

Red eyes 17 (68) 17 (61)

Puffy eyes 8 (32) 12 (43)

Watery eyes 10 (40) 17 (59)

None 1 (4) 0 (0)

General symptoms

Coughing 7 (28) 5 (18)

Dyspnea 7 (28) 6 (21)

Headache 2 (8) 5 (18)

Fatigue 7 (28) 11 (39)

None 12 (48) 14 (48)

Restrictions of daily life activities

Daily activities (at work/home) 2 (8) 2 (7)

Socializing 2 (8) 0 (0)

Outdoor activities 12 (48) 15 (54)

None 13 (52) 14 (48)

Mood affection by symptoms

I avoid company 2 (8) 0 (0)

I feel uncomfortable 5 (20) 7 (25)

I avoid leaving the house 3 (12) 5 (18)

I avoid activities 3 (12) 2 (7)

None 18 (72) 17 (59)

Invested time to follow treatment plan

A lot of time 3 (12) 14 (48)

A little of time 18 (72) 14 (48)

No effort 4 (16) 1 (4)

Usage of medication after finishing treatment

None 6 (24) 7 (24)

Antiallergics (maximum 13/wk) 5 (20) 3 (10)

Antiallergics (>13/wk) 11 (44) 8 (28)

Antiallergics daily 3 (12) 11 (38)

Medication type

Eye drops 12 (48) 18 (62)

Nasal sprays 6 (24) 15 (52)

Inhalers 6 (24) 8 (28)

Antiallergics (pills) 17 (68) 21 (72)

None 5 (20) 2 (7)

Treatment benefits

Long-term relief 4 (16) 3 (10)

Improvement 15 (60) 20 (69)

No improvement 4 (16) 6 (21)

Increase in symptoms 2 (8) 0 (0)

Treatment recommendation

Yes 19 (76) 23 (79)

No 6 (24) 6 (21)

Values are n (%).

Of note, several questions had more than 1 possible answer.
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treatment groups reported to have benefited from their given AIT,
with 76% and 79% for ILITand SCIT, respectively. Two of the 25
patients who received ILIT (8%) reported an increase in allergic
manifestations after treatment. In the SCIT group, none of the trial
patients reported further clinical impairment after immuno-
therapy. On asking the trial patients whether they would
recommend the received AIT to other, 19 of 25 ILIT patients
(76%) and 23 of 29 SCIT patients (79%) replied with a ‘‘yes.’’

In the original trial, the trials participants were asked to score
clinical symptoms at baseline as well as 1 and 3 years post-
immunotherapy. For this, a nonstandardized questionnaire was
applied, and the symptoms were scored on a VAS. To further test
the long-term effects of ILITand SCIT, we compared total rhinitis
and conjunctivitis scores from the original trials with those
obtained in the current 19-year follow-up. As illustrated in Fig 2,
both ILIT and SCIT caused a significant (P < .0001) reduction in
ocular (Fig 2, A) and nasal (Fig 2, B) symptomswithin 1 to 3 years
of treatment. A further reduction of symptomswas recorded at the
19-year follow-up in trial participants who received ILIT
(P < .05), with the median ocular scores dropping from 0.99
(0.51-1.68) to 0.50 (0.00-1.25) after 19 years. Likewise, the me-
dian nasal score reduced from 1.3 (95% CI, 0.68-2.180) after 3
years to 0.75 (0.00-1.25) after 19 years. For trial participants
who originally received SCIT, the median ocular and nasal scores
changed negligibly from 0.78 (0.33-1.32) to 0.75 (0.25-1.5) or
1.04 (0.62-1.44) to 1.25 (0.75-2.00), respectively.

Analysis of RQLQ(S) off- and in-season
Symptoms were recorded off-season (February) and in the

pollen season (May-June). The highest scores off-season were
associated with the domains activities, practical problems
(carrying tissues, rubbing nose/eye), and nasal and eye symp-
toms (Fig 3, A). When comparing the median total RQLQ(S)
score (Fig 3, B) in the ILIT group (0.1100; 95% CI, 0.000-
0.250) with that from the SCIT group (0.760; 95% CI, 0.140-
1.570), we observed a statistically significantly lower score in
patients who had received ILIT (P5 .017). The score difference
of 0.6 was larger than the minimal important difference reported
for RQLQ(S),24 hence, suggesting lower prevalence of off-
season allergic symptoms in patients who received ILIT
compared with patients who received SCIT. The strongest single
contributors to the lower score in the ILITwere less impaired ac-
tivities and less eye symptoms.

For the in-season RQLQ(S) analysis, we again compared the
individual domains and total scores for patients who received
ILITor SCIT 19 years earlier, but we also included a recent SCIT
group as control for the expected score 3 to 6 years after
completing AIT. The domains with the highest scores were the
same categories as off-season, but with the addition of the domain
sleep (Fig 3, C). As expected, the median scores were higher than
off-season, but the increase was little and the scores were lower in
the ILIT groups for all 7 symptom domains. However, the domain
differences did not reach statistical significance when corrected
for multiple comparisons (Table III). Interestingly, when
comparing the median total scores (Fig 3, D) in the 3 treatment
groups, including the more recent SCIT control, we observed a
significantly lower score in the ILIT groups (0.440; 95% CI,
0.000-0.870) than in the more recent SCIT control group
(1.155; 95%CI, 0.510-1.490). This means that even 19 years after
completion, ILIT provided reduced symptoms compared with the
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FIG 2. Total ocular and nasal symptoms scores as recorded in-season at

baseline and after 1, 3, and 19 years of AIT. Patients who received ILIT (blue)

or SCIT (orange) recorded the on-season ocular (A) and nasal (B) allergy-

related symptoms. At baseline, 1, and 3 years posttreatment, a nonstandar-

dized VASwas used to record nasal congestion, itching, and sneezing. At 19

years, the RQLQ(S) form was used to record the same. For ocular symp-

toms, red and itchy eyes were recorded. The VAS scores from 0 to 10

were transformed to a 0- to 6-scale so as to be comparable with the

RQLQ(S) scores. Violin plots with median and with 25% and 75% quartiles

are shown. A mixed-model analysis was performed with Sidak’s multiple

comparison tests. ns, Not significant. *P < .05. **P < .01. ****P < .0001.
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more recent SCIT control. No statistical difference in the total
RQLQ(S) score was observed between the original SCIT group
(0.940; 95% CI, 0.920-1.790) and ILIT, showing an equally
high potency in symptom reduction on-season. There was also
no significant difference between the 2 SCIT groups, revealing
that SCIT maintained good effect even after all those years. Of
note and according to the local pollen counts during 2021 (Zurich,
Switzerland; 558 m ASL), grass blooming started in the second
half of April. Strong blooming (100-250 grains/m3) was recorded
for a period of approximately 25 days end of May and beginning
of June.
DISCUSSION
Long-term, randomized controlled AIT trials have confirmed

that AIT can modify the allergic disease with reduced symptoms
and medication in patients with allergic rhinitis25 and most
recently, Fritzsching et al26 demonstrated at least 9-year effec-
tiveness of AIT in a real-life study of nearly 50,000 outpatients
with allergic rhinitis and asthma. Despite being effective, a
huge majority of patients with allergic rhinitis do not choose
AIT as treatment or is nonadherent to AIT27 mostly due to the
long treatment duration, with interventions that may cause sig-
nificant cuts in daily life, at least short-term. Nearly 20 years
ago, we therefore suggested an alternative and shorter AIT
method28 that was reasoned on classical vaccination for stimula-
tion of neutralization antibodies, comparable to childhood
vaccines.29 The first grass pollen ILIT trial was conducted in
2002-2005 and comprised patients with allergic rhinoconjuncti-
vitis.10 The trial showed that ILIT (58 patients) resulted in fewer
side effects, but triggered faster and equally good efficacy
compared with SCIT (54 patients) with regard to rescue medica-
tion, symptoms (VAS), and tolerance in nasal provocation tests
measured over 3 years. The primary objective of ILIT was
reached with a cumulative dose that was only 1/1000th of that
used for SCIT in the control group. Before this human trial, pre-
clinical observations in mice had already shown that using a
direct lymphatic route as method of choice increased efficacy
while lowering the required dose to reach endpoints.30-35 The
relatively stronger clinical and preclinical effects were explained
by the inefficiency of subcutaneously administered allergens or
antigens to reach the lymphatic system. Only a small fraction
of SCIT dose reached the lymphatic organs and was able to
trigger allergen-specific immune reactions. By administering
the AIT dose directly into the lymph node, the whole dose is
available to the lymphatic tissue.10

In 2010-2011, Hylander et al17 conducted a double-blind, pla-
cebo-controlled study for intralymphatic grass and birch pollen
immunotherapy with a good outcome. All patients tolerated the
treatment well without any severe adverse events and showed a
reduction in allergic symptoms during the following pollen sea-
son. One of the latest studies by Hoffmann et al15 included a
3-year follow-up randomized placebo-controlled trial in 36
patients suffering from grass pollen–induced allergic rhinitis. Af-
ter 3 preseasonal ILIT injections, the results showed a significant
reduction in grass pollen allergy symptoms and in the use of
rescue medication after the first pollen season.11 A randomized
trial conducted by Konradsen et al13 and Patterson et al16 showed
benefit of ILIT in young patients with rhinoconjunctivitis and
asthma. Both latter studies showed that ILIT was well tolerated
by adolescents without any severe side effects and, importantly,
symptom relief after the third injection. Indeed, a recent systematic
review and meta-analysis of 10 trials with 483 patients revealed
that ILIT was mostly well tolerated and had good short-term out-
comes with regard to improvement of symptoms, but did not
show a difference inQOL before and after the treatment.20 Another
meta-analysis included 11 studies with 452 patients and showed
ILIT to be safe, but not effective, in terms of symptom reduction.19

Finally, a last meta-analysis included 17 clinical trials with 644
patients and showed that ILIT was a safe and fast way to reduce
allergic symptoms and additional medication use.21 Of
note, ILIT has also been tested for the treatment of sensitization
to animal dander and house dust mite36-40 as well as bee venom.41

Hence, although ILIT has shown promising results, major
drawbacks for possible efficacy claims have been the low
number and small size of the trials, no standard trial design,
and the lack of long-term follow-up. Indeed, despite the fact that
ILIT has been discussed for nearly 20 years, no study so far
followed the trial patients and the obtained effect for longer than
3 years.10,15 For this reason, the current study aimed to reach the
patients who received grass pollen allergen ILIT in the very first
trial of this kind in 2002. Of the 58 patients who originally
received ILIT 19 years back in time, we could reach 26 patients,
of which 25 were included in the study and returned the ques-
tionnaires for full analysis. Nineteen of the 25 ILIT patients
(76%) were reported to be symptom free or to have had less sea-
sonal symptoms after ILIT as compared with before ILIT. The
ILIT effect was comparable to the effect obtained in 29 patients
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FIG 3. Total and domain RQLQ scores as recorded off-season (February 2021) and in-season (May/June

2021) for patients who received AIT. Patients who received ILIT (blue) or SCIT (orange) 19 years earlier

recorded the current off-season (A and B) and in-season (C and D) allergy-related symptoms using the stan-

dardized RQLQ(S). An additional SCIT control group (gray) comprised patients who completed SCIT 3 to 6

years earlier and was added to the in-season analysis as reference for expected treatment effect. Individual

domain scores (Fig 3, A and C) and total scores (B and D) are shown as well as median and 95% CIs. Analysis

of the off-season total score (Fig 3, B) by 2-tailed Mann-Whitney U test revealed that ILIT patients had sta-

tistically significant lower score than patients who received SCIT (P5 .0177). Analysis of the in-season total

score (Fig 3, D) by Kruskal-Wallis test with Dunn’s correction revealed that patients who received ILIT 19

years earlier had a statistically significant lower score (P 5 .0176) than patients who finished SCIT 3 to 6

years ago. No difference was determined between ILIT and SCIT and between SCIT and control SCIT.

ctrl, Control. *P < .05.
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who completed SCIT 17 years earlier. Moreover, and to control
for the treatment efficacy, a second and more recent SCIT group
was included in the current study. This second SCIT group rep-
resents the general and expected treatment effect of SCIT. Sur-
prisingly, the 19-year ILIT effect was comparable and
noninferior to the 3- to 6-year SCIT effect. Furthermore, when
comparing rhinitis and conjunctivitis symptoms recorded at
baseline and during the first 3 years of ILIT or SCIT, we found
that ILIT-treated patients showed symptom improvement at 19
years as compared with 3 years posttreatment, whereas this
was not the case for SCIT-treated patients. Of course, some of
the ILIT effect may well be due to a natural change in the course
of the allergic disease, as it is known that rhinitis symptoms, at
least in a fraction of the patients, can become milder with time,
especially in younger persons.42,43 However, for the patients
included in the current study, patients receiving SCIT were
only slightly older than the patients receiving ILIT, the median
age in both treatment groups being 50 to 59 years. Moreover,
although the original study was randomized for sex, age, and ur-
ban or rural residency, a higher fraction (68%) of the study
participants in the ILIT group was of rural residents with typi-
cally more grass pollen allergen exposure, whereas most
(55%) of the SCIT patients were living in urban areas with typi-
cally less pollen exposure. The latter therefore does not suggest
that ILIT patients show more improvement and less symptoms
than SCIT patients did due to the less pollen exposure. However,
because farmers typically are at a lower risk of reporting pollen
allergies, and rural residents are typically less affected by al-
lergies than persons from urban areas,44 the overall and long-
term clinical effect of ILIT and SCIT may be confounded by
regional differences in the 2 test cohorts. Finally, the noninfer-
iority as compared with the simultaneous or the more recent
SCIT demonstrate that the ILIT effect was not short-lived or
lost. Hence, with fewer interventions, shorter treatment time,
and less AIT material, long-term effect of ILIT seems feasible.

Allergic rhinitis can significantly impair the QOL in affected
patients. Having the option of a faster way to reach long-term
symptom relief might be able to help a great number of patients
worldwide to attain an improved QOL. We demonstrated that
long-term outcome in patients treated with ILITwas similar to the



TABLE III. Analyses of RQLQ(S) score changes from off-season

to in-season for ILIT and SCIT

Domain

ILIT SCIT

Off-

season

In-

season

D

RQLQ(S)

score*

Off-

season

In-

season

D

RQLQ(S)

score*

Nose 0.740 0.930 0.190 1.405 1.534 0.129

Eyes 0.530 0.810 0.280 1.319 1.414 0.095

Non–nose/eye 0.251 0.285 0.034 0.547 1.025 0.478

Sleep 0.320 0.333 0.014 0.586 0.966 0.379

Emotional 0.240 0.380 0.140 0.603 0.741 0.138

Practical

problems

0.693 1.240 0.546 1.644 1.678 0.034

Activities 0.426 0.587 0.160 1.241 1.424 0.183

Total 0.458 0.652 0.195 1.048 1.255 0.207

The changes for ILIT and SCIT were not statistically different as analyzed by a

multiple t test with post hoc corrections (Holm-Sidak).

*D RQLQ(S) score is the difference between in-season RQLQ(S) score and off-season

RQLQ(S) score.
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criterion standard SCIT. For more than 75% of the trial
participants, improved QOL and symptom reduction were
reported to last for at least 19 years after treatment and these
effects in ILIT-treated trial participants were noninferior to results
obtained in the SCIT group. Considering the period, the allergen
quantity, the possible side effects, and the compliance of each
individual patient, we can say that ILITmight have come one step
closer to becoming a new treatment route in the future. Here, ILIT
is not suggested to replace SCIT in general, but to act as a
complement for patients who either find SCIT too time
consuming or who fear the risk of treatment-associated allergic
side effects due to the higher number of injections in SCIT than in
ILIT.
Study limitations
Considering the small sample size, around half the patients

participating in the original study could not be recruited because
of outdated contact details or death (not related to the allergy).
This limited our participant selection to the subjects we were able
to reach. Moreover, the criterion standard of monitoring AIT
efficacy is to use a combined symptom-medication score,
throughout the season. In the current study, quantitative medica-
tion use was not recorded and the RQLQ(S) questionnaire
represents 1 week during the peak pollen season and not the
whole pollen season. Nonetheless, analyzing the gathered data,
the results show potential long-term efficacy of ILIT as a method
for treating allergy. There is, however, the necessity for further
trials with larger sample sizes to assess the safety and efficacy of
ILIT more precisely.

We thank Christel Weiß and Kamran Alibeik for help in statistical analysis,

and Valentine Hom�ere for help with questionnaires. We are also grateful for

the financial support from Truus und Gerrit van Riemsdijk Stiftung (Vaduz,
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Clinical implications: This study describes and demonstrates
long-term efficacy of ILIT for the treatment of rhinoconjuncti-
vitis due to sensitization to grass pollen allergens.
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