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Abstract. Although allergen immunotherapy (AIT) has been used for the treatment of allergic rhinitis (AR), allergic 
conjunctivitis, asthma, stinging insect hypersensitivity, and atopic dermatitis for over 100 years, it has been slow to gain universal 
acceptance. With the publication of the “World Health Organization Position Paper, Allergen Immunotherapy” in 1998 which 
summarized the scientific evidence for the efficacy and long-term benefit of this therapy, it has become an accepted and respected 
modality of treatment. In this review there are discussed following topics of allergen immunotherapy: the reasons for recommending 
AIT, mechanism of action, subcutaneous and sublingual methods of application, duration, adherence and cost effectiveness. It is 
necessary to support, not blame, the patient for nonadherence as it is the responsibility of the patient, the physician, and the 
health-care system to create an environment in which the patient can be adherent. Nonadherence is multifactorial in most every 
patient and the physician must address all of the factors if adherence is to be improved. The greatest challenge is taking the time 
to create an individualized patient-tailored strategy to improve adherence, as one size does not fit all. Adherence is dynamic 
and selecting the best time to start AIT and assuring that there is close follow-up through AIT years of treatment is essential. 
The patient who is persistent and consistent in year one of AIT may not continue to be so in year three without added encouragement 
and support. The health-care systems and professional organizations need to help train physicians and their staff both in efficient 
and accurate ways to assess nonadherence and in implementing interventions to optimize adherence. The multidisciplinary approach 
to treating this disease of nonadherence will require the involvement of all healthcare professionals, researchers, professional 
organizations, insurance companies, and policy-makers. 
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INTRODUCTION 

Although allergen immunotherapy (AIT) has 
been used for the treatment of allergic rhinitis (AR), 
allergic conjunctivitis, asthma, stinging insect hyper-
sensitivity, and atopic dermatitis for over 100 years, 
it has been slow to gain universal acceptance. With 

the publication of the “World Health Organization 
Position Paper, Allergen Immunotherapy” in 1998 
which summarized the scientific evidence for the 
efficacy and long-term benefit of this therapy, it has 
become an accepted and respected modality of 
treatment [1]. 
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WHEN AND WHY TO INITIATE AIT 

AIT is only indicated in the US for the treatment 
of allergic rhinitis (AR) with or without allergic 
conjunctivitis, although many patients will also have 
coexisting asthma [2—4]. However, patients with 
uncontrolled asthma, should not be started on AIT. 
There should be a history of symptoms upon expo-
sure to the aeroallergen for which there is evidence 
of allergen-specific sensitization as manifest by 
a positive skin test or serum-specific IgE [3]. The 
presence of a positive aeroallergen skin test and nasal 
symptoms that do not correlate with the specific 
aeroallergen exposure is not adequate to recommend 
starting AIT. The most frequent reasons for recom-
mending AIT is for patients who have moderate to 
severe AR, often manifest as having difficulty with 
daily activities and sleep, and who remain symp-
tomatic despite maximum allergen avoidance and 
pharmacotherapy, experience adverse effects from 
pharmacotherapy, or choose to avoid long-term phar-
macotherapy [5, 6]. Subcutaneous and sublingual 
immunotherapy provide AR symptom reduction, 
reduced pharmacotherapy, and may prevent the 
development of asthma and new allergen sensitiza-
tions [5, 7—11]. Multiple systematic reviews and 
meta-analyses, along with immunotherapy guidelines 
have concluded that there is insufficient data to de-
termine the difference in efficacy for SCIT vs. SLIT 
for reduction of symptom and medication use for 
either AR or asthma [5, 8, 12—16]. It is recognized 
that AIT is the only treatment modality capable of 
bringing about immunological changes that can 
modify the underlying allergic disease. Following 
an adequate course of treatment, with three years 
usually considered the minimum, AIT has the poten-
tial to alter the natural history of disease with sig-
nificant AR symptom reduction for up to 12 years 
following discontinuation of AIT [5, 17] and to pre-
vent the development of asthma for up to 2 years 
post-AIT [15]. The strongest evidence for this effect 
comes from grass and birch AIT, with weak evi-
dence for dust mite and other allergens [11]. Further-
more, a recent meta-analysis did not find evidence 
that AIT could provide long-term prevention [as 

opposed to short-term prevention] of developing 
asthma or new allergen sensitization [11, 15]. AIT 
has not, to date, been shown to reduce the risk of 
developing a first allergic disease [15]. 

ALLERGEN IMMUNOTHERAPY�MECHANISM 
OF ACTION 

AIT results in a very early reduction in the sus-
ceptibility of mast cells and basophils to degranulate 
even when exposed increased sIgE levels, in much 
the same way as desensitization to penicillin allergy 
works. There is also the development of allergen-
specific immune tolerance and suppression of aller-
gic inflammation. These early effects can be noted 
within hours [18]. The exact mechanisms that 
explain these changes are still being studied. AIT 
results in an increased TH1/Th2 ratio. T-cell toler-
ance develops with a reduction of IL-4 secreting 
Th2 cells and an increase in IL-10 secreting T-reg 
cells, with a shift to a functional state similar to that 
of a non-allergic individual. The secretion of IL-10 
and TGF-β, cytotoxic T lymphocyte antigen 4 and 
programmed death 1 protein on T cell surfaces play 
a major role in the suppressor effect of T-regs [18]. 
Allergen-specific B-regs are induced, while there is 
a reduction of allergen-specific IgE, an increase 
in allergen-specific IgG4 (blocking antibodies], and 
establishment of immune tolerance. AIT targets not 
only TH2 cells [adaptive immunity) but type 2 innate 
lymphoid cells (innate immunity) and type 2 cyto-
toxic cells, resulting in reduced production of IL-4, 
IL-5, and IL-13 [18]. 

SUBCUTANEOUS 
ALLERGEN IMMUNOTHERAPY 

The most robust research for the efficacy of 
SCIT derives from studies of seasonal allergic 
rhinitis (SAR), with fewer studies and more hetero-
genous results with the studies of perennial allergic 
rhinitis [16]. While SCIT for SAR has been success-
fully use both pre- and co-seasonally and year-round 
for pollen allergies, in the United States, it is usually 
administered year-round along with other perennial 
allergens. When directly comparing Pre- and co-
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seasonal SCIT with continuous SCIT for grass aller-
gens, year-round SCIT may be more effective [19]. 

Most US allergists treat with a mixture of seaso-
nal and perennial allergens, average of 8 allergens 
per treatment set [20, 21]. There have been few well-
controlled studies that have looked at the efficacy 
of allergen mixtures either for SCIT or SLIT. Using 
mixtures of grass pollen or mixtures of tree pollen 
for SCIT been shown to be effective [19]. One SCIT 
study using mixed grass/birch pollen demonstrated 
efficacy [22]. A SLIT study using a mixture of dust 
mite and rye grass in children reported efficacy [23]. 
However, a SLIT drop study showed that there was 
reduced efficacy when mixing a grass pollen in a 9-
pollen extract vs. administering the equivalent dose 
of grass as an individual SLIT extract [24]. The 
European Medications Agency, the equivalent of our 
FDA, has recommended that only homologous 
antigens be mixed [16] . The 2011 JTFPP Aller-
gen Immunotherapy Practice Parameter reported 
on 3 studies using multiple [more than 2] allergens 
that showed efficacy [25—27] and 2 studies that 
did not demonstrate efficacy for multiple allergen 
SCIT, recommending that further research was 
needed [28, 29]. 

In the US, SCIT is administered almost exclu-
sively in aqueous form, while in Europe it is usually 
used as a depot absorbed on aluminum hydroxide 
or tyrosine. Both forms of SCIT have been shown 
to be effective; however, in meta-analysis the aqueous 
form showed a slightly higher standardized mean 
difference (SMD) compared to placebo [3]. But, 
there have not been any head-to-head randomized 
DBPC trials comparing these two forms of treat-
ment [16]. 

SUBLINGUAL 
ALLERGEN IMMUNOTHERAPY (SLIT) 

Although available since the 1990’s in Europe, 
SLIT was first approved by the FDA for use in the US 
in 2014. SLIT tablets are now available in the US for 
northern grasses, ragweed, and dust mite. SLIT for 
pollen allergies can be used pre- and co-seasonally, 
ideally starting 4 months prior to season, or year-

round. Both SLIT tablets and drops are approved 
for use in Europe but only SLIT tablets are approved 
in the US. While allergists and ENT physicians in the 
US are using SLIT drops made from aqueous extract 
(which has been FDA approved for SCIT) in an off-
label manner, the efficacy of such treatment has not 
been established. Most US SLIT aqueous drops con-
tain multiple allergens, which has yet to be proven 
to be effective. Administering these aqueous drops 
to include antigen doses equivalent to that found in 
SLIT tablets is both impractical (volume too great) 
and cost prohibitive. Furthermore, this treatment is 
not covered by third-party payers. 

In Europe, where both SLIT tablets and drops 
are approved products, the superior efficacy of tab-
lets is supported by higher quality research for short-
term reduction of symptoms and rescue medications 
for SAR while only SLIT tablets have been shown 
to have convincing efficacy for perennial AR [16]. 
When deciding between pre/co-seasonal or year-
round treatment, the only studies showing persistent 
benefit for 2 years following three years of grass 
pollen SLIT tablets, used year-round treatment [30, 
31]. However, even in this study, the 40% improve-
ment in symptoms reported at the end of the three 
years of active treatment had declined to 20% by 
the end of the 2nd year off treatment, losing statistical 
significance [31]. The two grass SLIT tablets avail-
able in the US have both been approved for pre- and 
co-seasonal use. One product is also approved for 
year-round treatment and has data that year-round 
treatment can provide at least one year of symptom 
reduction following discontinuation of 3 years of 
treatment. Therefore, most clinicians will likely 
recommend year-round pollen treatment for most 
patients. 

Most of the high-quality SLIT research has 
been with pollen allergens. For dust mite SLIT, the 
EAACI guidelines recommend at least one year of 
SLIT for short term symptom reduction of AR 
in adults [16]. However, lower quality research 
suggests that at least 4 years of treatment is needed 
for best results [31, 32]. 
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DURATION OF AIT 

Questions still remain regarding recommended 
duration of AIT for both season and perennial aller-
gens. For year-round SCIT, 3 years is generally 
accepted as the minimum [32], but the ideal duration 
of AIT for long-term benefit has not been deter-
mined, although longer e.g., 4—5 years vs. 3 years, 
has been reported to be superior in some but not all 
studies [33—35]. Comparing 3, 4 and 5 years of SLIT 
dust mite year-round treatment in a controlled but 
non-randomized study, long-term symptoms improve-
ment for 7,8, and 8 years, respectively, after discon-
tinuing SLIT was demonstrated [31, 32]. The re-
searchers, therefore, suggested that 4 years may be 
the ideal length of SLIT dust-mite treatment [31, 32]. 
Similar data for other perennial allergens have not 
been published. 

ADHERENCE TO AIT 

However, only a small proportion of appropri-
ately selected candidates for AIT elect to initiate 
treatment. Of those who start AIT, a high percentage 
are non-adherent to the recommended treatment 
schedule, often discontinuing therapy before com-
pletion of the recommended 3 to 5 years needed to 
achieve sustained clinical benefit [36—38]. It is 
estimated that of the 24 million adults in the US 
with AR, 10 million are candidates for AIT, but only 
3.5 million initiate AIT and up between 11% to 97% 
discontinue therapy before reaching 3 years of the-
rapy [39—47]. 

DEFINITION AND PREVALENCE 
OF NON{ADHERENCE 

Adherence and compliance are often used inter-
changeably, however, compliance implies following 
or yielding to the proposed treatment plan that has 
been prescribed by the physician. Adherence differs 
from compliance as adherence requires the patient’s 
agreement to the recommendation; patients should 
be active, informed, participants in the decision, e.g., 
to start allergen immunotherapy [48]. The World 
Health Organization (WHO) defines adherence as ... 
the extent to which a person’s behavior — taking 

medication (including AIT), following a diet, and 
or executing lifestyle changes-corresponds with the 
agreed recommendations of a provider [49]. When 
the physician and patient have participated in shared 
decision-making, there is better patient engagement, 
the building of a stronger physician-patient trust, and 
usually better outcomes [50]. While the expectation 
is that shared-decision making improves adherence, 
it has proven to be only one component of a complex 
intervention strategy which involves many additional 
elements, e.g., incorporating structured education, 
often using a variety of patient decision aids, teaching 
self-management skills, and using a frequent and 
consistent reminder system [51]. The World Health 
Organization has reported that only about 50% of 
patients with chronic illnesses take their medication 
as prescribed, even for diseases such as cardiovas-
cular disease and diabetes mellitus when the mortality 
rate is known to be nearly double for non-adherence 
[49, 52]. For children with asthma or adults with 
chronic obstructive pulmonary disease, long-term full 
adherence to prescribed medications does not exceed 
25% [53, 54]. When looking broadly at adherence, 
it is felt that patients perceptions, beliefs, and atti-
tudes toward taking the medication has more impact 
on their actions than age, cost, inconvenience, or 
adverse effects [55]. 

ECONOMIC IMPACT 
OF MEDICATION NON{ADHERENCE 

The economic impact of medication non-ad-
herence has been widely studied. It is estimated that 
in the US the annual cost for medication non-
adherence ranges from $100 to $290 billion [56]. 
In a systematic review of 79 individual studies, the 
annual cost of “all causes” of non-adherence ranged 
from $5271 to $52,341 per person [57]. Unfortu-
nately, the voluminous research assessing the eco-
nomic impact of medication non-adherence has failed 
to affect healthcare policy, largely due, in Cutler’s 
opinion, to the varying quality of the research and 
to the use of non-standardized methods of measuring 
adherence [57]. However, the impact of political and 
financial implications cannot be ignored. Non-
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adherence itself is often treated as a disease, perhaps 
explaining the fact that policy makers in the US do 
not allow increased premiums to be charged by 
insurance companies or employees for non-ad-
herence [58]. 

ALLERGEN IMMUNOTHERAPY ADHERENCE: 
PERSISTENCE AND CONSISTENCY 

What constitutes adherence or nonadherence 
has not really been uniformly or operationally de-
fined for most medical treatments and certainly not 
for AIT, either in research or in real life. To avoid 
confusion of these closely related terms, the term 
“adherence” will incorporate both “persistence” of 
AIT and “consistency” of AIT. “Persistence” will 
refer to the degree to which the patient adheres to 
a three-year minimum course of AIT. “Consistency” 
will refer to the degree to which all scheduled 
allergy injections or SLIT tablets or drops are taken, 
as prescribed. 

LITERATURE REVIEW 
OF PERSISTENCE OF AIT 

The most relevant studies to determine ad-
herence to AIT in clinical practice are derived from 
“real-life” studies and not controlled studies. The 
most meaningful studies are those that compare 
SCIT and SLIT head-to-head in the same research 
protocol. Nine studies, comparing persistence of SCIT 
to that of SLIT for a minimum of three years, pub-
lished 2001—2018 were reviewed [39—47]. A to-
tal of 105,302 patients were included in these 
9 studies [SCIT:96,297; SLIT8913:8913: Local nasal 
immunotherapy (LNIT), 82]. For SCIT, the discon-
tinuation rate varied from 11% to 95% and for SLIT 
from 22% to 97%. Not factoring in study size, the 
mean discontinuation rate was 54% for SCIT and 
58% for SLIT for these 9 studies. However, perhaps 
the most accurate SLIT discontinuation rates derive 
from the sales data of 2 major SLIT manufacturers, 
accounting for approximately 60% of the Italian 
SLIT marketplace from 2006—2009 [59]. That 
study reports an 87% discontinuation over these 
three years [59]. In a US clinical setting without 

any elements of an observational study, the best 
data for SCIT persistence, with a 12% discontinu-
ation rate, was from a region with an homogenous 
population, served by a large multi-specialty medical 
clinic [60]. 

The reasons for discontinuation in many of the 
studies reviewed were not defined, often due to the 
study design, e.g., pharmacy databases, for 6 of 
16 studies reviewed. When this information was 
reported, it was usually based upon a sampling, 
usually < 50% of the total patients studied. In three 
studies, the chart did not indicate the reason or over 
50% of the patients studied were unwilling to state 
a reason for discontinuation of AIT. Based upon 
limited reporting, reasons given for discontinuation 
of SCIT (in overall descending order) included: 
1) inconvenience and excessive time commitment; 
2) medical comorbidities, especially psychiatric and 
pregnancy; 3) financial concerns; 4) relocation of 
residence; 5) symptom improvement; 6) family prob-
lems; and 7) adverse effects. Lack of efficacy was 
rarely mentioned. For SLIT, the reasons for discon-
tinuation, (in overall descending order) were: 1) lack 
of efficacy; 2) adverse effects; 3) inability to be com-
pliant; 4) financial concerns; 5) symptoms reduc-
tion; 6) excessive time commitment; and 7) family 
problems. Most of the US persistence studies were 
completed before 2011 with only one completed 
in 2014. Due to the changes in healthcare delivery 
over the past 7 years in the US, it is likely that 
patients’ direct financial burden for AIT is playing 
a much larger role in both failing to initiate AIT 
and in discontinuation of AIT. 

Looking at demographic patterns for non-
persistence of AIT, children, especially those 5—
14 years of age, were the most persistent age group 
both for SCIT and SLIT. Adolescents and young 
adults had a high discontinuation rate, while adults 
over 40 were more persistent. Sex, socioeconomic 
status, and type of payment for AIT did not seem, 
overall, to be major factors in predicting discontinu-
ation of AIT. Most non-persistence for both SCIT 
and SLIT occurs during the first year of treatment, 
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especially during the first 3 months. However, SLIT 
patients tended to discontinue AIT sooner than did 
SCIT patients. If patients continued into the 2nd year 
of AIT, they were more likely to complete the third 
year. Patients prescribed AIT and treated by aller-
gists vs. non-allergists had lower discontinuation 
rates. Patients with more allergies vs. those with only 
a few allergies were more likely to initiate AIT and 
often selected SLIT over SCIT. Patients with asthma 
were more likely to select SLIT compared to SCIT. 
Patients were less likely to initiate and more likely 
to discontinue AIT if they had multiple medical 
comorbidities. Failure to initiate AIT that had been 
recommended, as reported by patients in an internet 
survey, was due to financial concerns (34%), prac-
tical constraints (31%), insufficient perceived benefit 
(25%), and fear of adverse events (22%) [48]. 

Consistency was defined as the percentage of 
the prescribed doses of SCIT that were actually 
received as injections or doses of SLIT taken as 
drops/tablets. In countries where SLIT and SCIT are 
dispensed as pharmacy products, the refill records 
were used to determine consistency. Some studies 
only reported consistency for the patients who had 
also been persistent with their AIT. Unfortunately, 
only 3 of the 9 studies comparing SCIT and SLIT 
reviewed for persistence also reported on consistency 
[40, 43, 44], and these 3 studies all used different 
methods to determine consistency. Based upon 
a large German health disease database, of those 
who were persistent for 3 years, there was 83% and 
81% consistency for SIT and SLIT, respectively, 
based upon the % of days for which prescribed 
doses were in the possession of the patients [40]. 
A Netherlands community pharmacy database study 
defined consistency as not being late for refilling any 
of the SLIT and SCIT treatment sets [43]. In this 
study, all non-persistent patients were considered 
non-consistent. Of the persistent patients (23% of 
all SCIT patients and 7% of all SLIT patients) who 
were treated with only one allergen (75% and 63% 
of patients of SCIT and SLIT, respectively), 56% 
were also consistent [no late pharmacy visits] and 

44% had a mean of 1.4 late pharmacy visits [43]. 
The persistent SLIT group had an odds ratio of 2.8 
of being late compared to the persistent SCIT group. 
Overall, 38% and 62% of the SCIT and SLIT group, 
respectively, as defined above, were non-consistent, 
meaning that they were late for picking up their 
treatment sets [43]. A US Otolaryngology (ENT) 
university clinic categorized consistency as excellent, 
good, fair, or poor based upon the number of 2-week 
breaks in scheduled treatments per year [44]. They 
found that consistency for SCIT patients was ex-
cellent or good, 62% and 22% of the time, respec-
tively. For SLIT patients, the consistency was 
excellent or good 31% and 35% of the time, re-
spectively [44]. 

TYPES OF NONADHERENCE 

Clinicians must recognize that nonadherence 
comes in many different forms that can be catego-
rized, in general, as 1) erratic nonadherence, 2) un-
witting nonadherence, and 3) intelligent nonadher-
ence [49]. While often described for the management 
of other chronic diseases, e.g., asthma, they also can 
be applied to AIT. 

The erratic nonadherence is likely to be the 
most common, easily identified by patients and 
physicians, and is often due to forgetfulness and 
complex and/or chaotic life styles. Patients under-
stand the reasons for adherence and ideally want to 
be adherent but have not prioritized AIT within their 
busy schedules. Simplified and convenient treatment 
regimens, behavior modification, and reminder aids 
may be offered. 

Unwitting nonadherence is described when 
patients fail to fully understand the specifics or the 
necessity of the recommended treatment regimen. 
With AIT, patients are often unaware or forget that 
consistency and persistence with AIT are required 
for immunological changes that can provide long-
term benefit after cessation of treatment; adherence 
is required even when current symptoms are under 
excellent control. Each office visit, including AIT 
injections, is an opportunity for on-going education 
and discussion of the long-term benefits of AIT. 
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Intelligent nonadherence is seen when the pa-
tient completes allergy testing but fails to initiate 
treatment after having agreed to do so. Additionally, 
patients may alter the treatment regimen or even 
discontinue therapy, deliberately, and for personal 
reasons. Patients may reach this decision as they start 
to feel better and no longer feel the need to take the 
treatment, dislike or fear short or long-term side 
effects of AIT, are encouraged by family members 
to stop, cannot afford the treatment, are unwilling 
to devote the time required, or prefer to use phar-
macotherapy. The patient has already made, at least 
informally, a risk-benefit assessment. Many of these 
patients may be reluctant to provide the reason that 
they stopped AIT, if asked. To address this type of 
nonadherence, the physician must spend time with 
the patient engaging in an open-ended, non-judg-
mental conversation, attempt to provide alternative 
solutions to the patient’s individual barriers and con-
cerns, and be prepared to accept the patient’s final 
decision of continuation or discontinuation of AIT. 

RESEARCH STUDIES 
ON IMPROVING AIT ADHERENCE: 

KEY FINDINGS 

♦ The first 3—12 months, when most non-
persistence occurs with both SLIT and SCIT, are 
crucial for patient education, patient engagement, 
and follow-up [43, 45, 48, 61, 62]. 

♦ Directly questioning the patient about ad-
herence is of little value as patients overestimate 
their degree of consistency. 

♦ A multi-faceted approach of education, fre-
quent contacts (phone, text) and strictly scheduled 
office visits totally at least 5 contacts, and 1 1/2 hours 
of professional/personnel time over the first year of 
SLIT, reduced the discontinuation rate from 35% 
(control group) to 12% (intervention group) [63]. 

♦ SLIT local side effects result in a high dis-
continuation rate at 10 days thru 4 months. Frequ-
ent phone calls, office visits, and reeducation can 
re-enroll patients who have stopped their treat-
ment [63]. 

♦ Follow-up visits during the first year of AIT 
should be a minimum of 4x/year which can decrease 

the discontinuation rate from 29% to 8% over the 
first year [64]. 

♦ Using a minimum of dose reductions, e.g., 
seasonal peak or missed appointment, can improve 
adherence without an increase in adverse events 
[65, 66]. 

♦ Using alternative SCIT build-up schedules, 
e.g., RUSH or cluster, may improve adherence in 
some but not all patients [67—71]. 

♦ Avoidance of all beta-blockers and ACE 
inhibitor/receptor blockers is a relative but not abso-
lute contraindication for AIT [72, 73]. 

♦ Try alternative dosing schedules in children 
to prevent local and mild systemic reactions [74, 75]. 

♦ For SLIT local reactions, consider pretreat-
ment with antihistamines, split tablet administration, 
moving tablet to other parts of vestibulum, and 
avoiding swallowing of the tablet [16, 61]. 

♦ Consider night-time dosing for SLIT based 
on consistency with asthma medications being better 
in the evening [76]. 

♦ Engage your local pharmacists in patient 
education and adherence. Allergists and pharmacists 
should ideally develop and actively participate in 
a personalized adherence plan for every patient on 
SLIT [77, 78]. 

♦ Consider engaging patient ambassadors for 
patient support groups. 

♦ When patients admit to being non-adherent, 
this is usually truly the case, although even then they 
overestimate their degree of adherence by 17% [79]. 
When they report being adherent, this is true about 
50% of the time [79]. 

♦ Developing a clinical impression of adher-
ence based upon the patient’s socioeconomic status, 
educational level, perceived motivation, and other 
patient characteristics is perhaps the most inaccurate 
assessment of adherence [80]. 

♦ Assuming that a patient who remains symp-
tomatic is non-adherent can be detrimental for the 
clinician-patient relationship and also may prevent 
a modification of treatment course that can benefit 
the patient. Thus, health outcomes can never serve 
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as a proxy for a measurement of adherence [81]. 
Furthermore, this method offers no insight into pat-
terns of behavior that contribute to nonadherence. 

♦ Become proficient in conducting a shared-
decision making discussion with the patient and 
extended family [82]. Use the ACAAI’s on-line 
educational tool that reinforces AIT shared-decision 
making [83]. 

♦ Use motivational interviewing (MI) incorpo-
rating the four key components of MI, 1) open-ended 
questions, 2) affirmations, 3) reflective listening, 
and 4) summary statements, as this has been shown 
to increase patient satisfaction and treatment ad-
herence [84]. 

♦ Use more objective measures for measuring 
adherence and disease control such as the RCAT, 
ACT, and the “Allergen Immunotherapy Adherence 
Questionnaire”, based upon a modification of the 
Morisky MMAS-8. 

♦ There are some barriers to AIT adherence 
in real-life and improvement strategies. 

COST EFFECTIVENESS 

There have been many studies exploring the 
pharmacoeconomics of both subcutaneous [SCIT] 
and sublingual (SLIT) in allergic disease, including 
several recent reviews, but interestingly, very few 
studies have been performed in the United States 
[85—88]. These studies almost universally demon-
strate that there are cost savings of IT, with time to 
achieve this goal varying from 3 months to several 
years. 

A series of studies examined resource utilization 
and costs of SCIT through examination of a Medi-
caid population. The first relied upon a retrospective 
analysis of Florida Medicaid claims data (1997—
2004) analysis in children given a new diagnosis 
of AR, finding significantly reduced resource use, 
e.g., pharmacy claims, outpatient visits, and inpatient 
resources and resultant reduced costs comparing 
6 months before versus 6 months after AIT [62]. 
Using the same database and reviewing claims 
1997—2007 for children with newly diagnosed 

asthma, The authors found that those children treated 
with SCIT had significantly lower 18-month median 
per-patient total health care costs ($3,247 vs $4,872), 
outpatient costs exclusive of immunotherapy-related 
care ($1,107 vs $2,626), and pharmacy costs ($1,108 
vs $1,316) compared with matched controls (P < 
< 0.001 for all) [89]. Using a similar Florida Medi-
caid claims database, a retrospective analysis of both 
children and adults found that that the group that 
received SCIT had a 38% ($6,637 vs $10,644, P < 
< 0.0001) lower mean 18-month total health care 
cost compared to the matched control subjects, 
noting significant savings within 3 months of initi-
ating SCIT [90]. 

A study using the Optum Research Database 
from January 2009 through February 2014 for adults 
and pediatric patients who remained on SCIT found 
reduced oral corticosteroid use, respiratory-related 
emergency visits, and in-hospitals stays but had 
a greater mean total AR-related cost than those who 
discontinued SCIT ($1918 vs. $646, p < 0.001) [91]. 
However, when using unadjusted mean total respira-
tory-related costs, there was an advantage to con-
tinuing AIT. 

Studies outside the US have looked at both 
SCIT and SLIT studies. Reviewing some of the 
studies completed after 2005, we see 5 very well-
conducted studies. A 2006 prospective, randomized, 
open-label, parallel-group Italian study compared 
SLIT for parietaria pollen to standard treatment 
(ST) [92]. The cost savings were statistically signifi-
cant after 3 yrs. and showed $958 of savings after 
6 years. The same year a Dutch retrospective ad-
ministrative claims analysis looked at dust mite 
and/or pollen 4-year treatment with SVIT vs. ST 
in 235 adults with AR +/– asthma [93]. There was 
cost a saving of $215, 1 year post-SCIT vs. 1 year 
pre-SCIT. However, for the entire 4 years of SCIT, 
there were no overall savings. A 2008 Czech Re-
public economic modeling study compared SCIT 
vs. SLIT vs. ST for allergic rhinoconjunctivitis in 
adults [94]. Medication costs were reduced after 
2 years of AIT and the groups had 60% (SLIT) and 
(55% SCIT) cost savings vs. XT after 3 years. 
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Another 2008 economic modeling study in Germany 
compared 3 years of SCIT vs. ST overs 15 years, 
showing a 10-year break-even point. At 15 years cost 
were less for SCIT ($16392) vs. ST ($17,826). The 
SCIT incremental cost-effectiveness ratio (ICER) was 
$4077/Quality Adjusted Life Year (QALY) demon-
strating cost-effectiveness. A SLIT grass tablet was 
shown to be cost-effective for Northern European 
countries, based on QALY, as long as SLIT costs 
were ≤ €2200 year [95]. 

Looking critically at all of the cost-effectiveness 
data, the 2017 EAACI AIT guidelines concluded that 
AIT was cost effectiveness after 6 years of treatment 
and reduced health-care expenditures from 12% to 
80% [16]. Based upon 7 randomized controlled 
studies, using a calculated QALY, they found that 
SCIT and SLIT were cost-effective, based upon the 
National Institute for Health and Care excellence 
[NICE] cost effectiveness threshold of €24,616 per 
QALY. Taking all of the above information into 
consideration, it can be concluded that both SCIT 
and SLIT are cost-effective in both the US and out-
side the US but one is unable to say if one form of 
AIT is more cost-effective than another. 

Several SLIT pharmacoeconomic studies have 
been published, but all outside the US, making com-
parisons with the US very difficult. One German 
study looked at SCIT vs. pharmacotherapy for the 
management of SAR and PAR, and created a model 
which incorporated a multifaceted assessment of AR 
with a ten-year follow-up, including the potential 
impact on asthma. They found that the break-even 
point was reached between 6 to 8 years after starting 
AIT, for a savings of $380—$693/patient after 
10 years [96]. 

Overall, studies examining the pharmacoeco-
nomics of allergy immunotherapy demonstrate a cost 
savings. Studies have varied regarding the break-
even point, with some as little as 3 months, while 
others have demonstrated a lag of 6—8 years to see 
this achieved. One thing is for sure, the paucity of 
patients achieving the recommended 3—5 years of 
treatment duration, makes it unlikely that the cost 
effectiveness of AIT is maximized. 

CONCLUSION 

We need to support, not blame, the patient for 
nonadherence as it is the responsibility of the patient, 
the physician, and the health-care system to create 
an environment in which the patient can be adherent. 
Nonadherence is multifactorial in most every patient 
and the physician must address all of the factors if 
adherence is to be improved. Perhaps the greatest 
challenge is taking the time to create an individua-
lized patient-tailored strategy to improve adherence, 
as one size does not fit all. Adherence is dynamic 
and selecting the best time to start AIT and assuring 
that there is close follow-up through AIT years of 
treatment is essential. The patient who is persistent 
and consistent in year one of AIT may not continue 
to be so in year three without added encouragement 
and support. 

The health-care systems and professional orga-
nizations need to help train physicians and their staff 
both in efficient and accurate ways to assess non-
adherence and in implementing interventions to 
optimize adherence. The multidisciplinary approach 
to treating this disease of nonadherence will require 
the involvement of all healthcare professionals, 
researchers, professional organizations, insurance 
companies, and policy-makers. If we can achieve 
good to excellent adherence to AIT, the cost-effective 
puzzle piece may fall into place. Ultimately, we as 
clinicians, need to respect the wishes of our patients 
and accept their decision on whether to start and to 
continue with AIT or to discontinue treatment, as 
long as it is a rational, informed decision based upon 
their personal experiences and values. 
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АЛЛЕРГЕН{СПЕЦИФИЧЕСКАЯ ИММУНОТЕРАПИЯ: 
ЭФФЕКТИВНОСТЬ, ПРОДОЛЖИТЕЛЬНОСТЬ, 

МЕТОДЫ И ФАРМАКОЭКОНОМИКА 

Д. Уоллес 
Современная Школа медицины Юго-Восточного Университета, 

Форт-Лодердейл, Флорида, США 

Несмотря на то, что аллерген-специфическая иммунотерапия (АСИТ) более ста лет применяется для лечения 
аллергического ринита (АР), аллергического конъюнктивита, астмы, атопического дерматита и гиперчувствительности 
к укусам насекомых, она постепенно достигла всеобщего признания. С опубликованием в 1998 году «Позиционного 
документа Всемирной организации здравоохранения аллерген-специфической иммунотерапии», в котором обобщены 
научные данные об эффективности и долгосрочной пользе этого способа терапии, аллерген-специфическая иммунотерапия 
стала признанной и уважаемой формой лечения. В обзоре обсуждаются следующие темы аллерген-специфической 
иммунотерапии: причины рекомендации по терапии АСИТ, механизм действия, подкожные и сублингвальные методы 
применения, продолжительность лечения, соблюдение пациентом назначений врача и экономическая эффективность. 
Особое внимание уделяется необходимости поддерживать, а не обвинять пациента в несоблюдении назначений врача, 
поскольку пациент, врач и система здравоохранения в целом должны заботиться о создании среды, в которой пациент 
будет неукоснительно соблюдать назначения врача. Несоблюдение пациентом назначений врача является следствием 
большого количества факторов, и врач должен учитывать все факторы с целью обеспечения соблюдения пациентом всех 
рекомендаций. Желание пациента соблюдать назначения врача необходимо рассматривать в динамике с целью выбора 
наилучшего времени для начала АСИТ, также необходимо обеспечить наблюдение за пациентом в течение нескольких 
лет после проведенной АСИТ. Пациент, неукоснительно исполняющий назначения врача в первый год лечения, не сможет 
быть столь же последовательным на третьем году терапии без дополнительной поддержки. Система здравоохранения 
и профессиональные организации должны помочь в обучении врачей эффективным и точным способам оценки причин 
несоблюдения пациентами назначений врача и осуществления мер по оптимизации приверженности пациентов к лечению 
на продолжении длительного срока. Междисциплинарный подход к решению этой проблемы потребует участия 
медицинских работников, исследователей, профессиональных организаций, страховых компаний и лиц, определяющих 
политику в сфере здравоохранения. 

Ключевые слова: аллерген-специфическая иммунотерапия (АСИТ), подкожный и сублингвальный способы 
применения, несоблюдение назначений врача, экономическая эффективность 
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