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Abstract 
Purpose: Allergen immunotherapy (AIT) while usually safe, is not without 
risk. Both sublingual (SLIT) and subcutaneous immunotherapy (SCIT) have 
the potential for systemic reactions including anaphylaxis. Materials and 
Methods: A short survey was distributed to fellows of the American Acade-
my of Otolaryngic Allergy (AAOA) (n = 553) in July of 2019 to determine 
current prescribing practices. Results: A total of 103/553 surveys were com-
pleted, giving a response rate of 18.6%. Prescribing patterns for SCIT showed 
79.6% prescribed auto-injectable epinephrine (AIE) to all patients, 11.7% 
prescribed only to high risk patients, while 1.9% did not prescribe AIE at all. 
SLIT showed similar patterns with 71.8% prescribing AIE to all, 11.7% to high 
risk or letting patient choose, and 6.8% did not prescribe to anyone. Just under 
half of the physicians responded affirmatively to giving a written anaphylaxis 
plan to patients on immunotherapy. 48.5% physicians reported treating 
in-office anaphylaxis due to SCIT or skin testing in the past year, while 6% 
reported anaphylaxis due to SLIT. Conclusions: A majority of otolaryngic 
allergists are still prescribing AIE for both SCIT and SLIT. With the recent 
higher costs attributed to AIE as well as drug shortages, some physicians are 
risk-stratifying patients. While SCIT has a higher risk for treatment related 
systemic reactions, anaphylaxis does occur with SLIT, thus making it impera-
tive to counsel patients on a clear anaphylaxis protocol in all forms of AIT. 
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1. Introduction 

The prevalence of allergic rhinitis (AR) is increasing globally, with more than 
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one third of the population afflicted by at least one allergic disease in developed 
nations [1]. AR is projected to affect approximately 60 million people in the 
United States, with a prevalence of approximately 10% - 30% in adults and up to 
40% in children [2] [3] [4]. An analysis of US healthcare surveys in 2007 found 
AR to be the most common chronic disease in children in the United States [5]. 
AR is the fifth most common chronic disease in the United States overall [6]. AR 
is estimated to generate 2 - 5 billion dollars in direct health expenditures and an 
additional 2 - 4 billion in indirect cost through lost productivity annually [7] [8]. 
Treatment is important for both patient quality of life as well as productivity. 

A variety of diagnostic tests and treatments are used in assisting patients in 
managing symptoms with significant variation in their use. Allergen-specific 
immunotherapy (AIT) is the only current treatment with disease-modifying ef-
fect for IgE-mediated allergic diseases [9]-[16]. Multiple systematic reviews have 
confirmed that subcutaneous immunotherapy (SCIT) and sublingual immuno-
therapy (SLIT) improve patient symptoms, decrease medication use, improve 
comorbid diseases such as asthma, and prevent new allergen sensitivities. The 
use of immunotherapy is not without potential adverse events. Reactions are 
generally classified as local or systemic. Local reaction can include induration 
and erythema (SCIT) and oral discomfort (SLIT). Systemic reactions vary sig-
nificantly, but the feared adverse event is anaphylaxis [17] [18] [19] [20] [21]. 

The incidence of anaphylaxis during SCIT and SLIT administration has been 
well studied in the Otolaryngologic and Allergy/Immunology literature. This is 
highlighted well in the recent International Consensus Statement on Allergy and 
Rhinology: Allergic Rhinitis (ICAR) which aggregated all systematic reviews on 
both SCIT and SLIT finding only 7 reports of anaphylaxis requiring epinephrine 
administration when using SLIT, and no fatal anaphylactic events [18] [22] [23]. 
Further work has shown very low SLIT related anaphylaxis at 1 per 100 million 
doses or 1 per 526,000 treatment years, thus allowing SLIT to be administered at 
home and often utilized in patients with higher risk factors such as previous 
anaphylaxis to SCIT and asthma. Adverse reactions to SCIT are generally mild 
with 1.9% of patients experiencing a systemic reaction, only 0.08% and 0.02% 
having a WHO grade 3 or 4 reaction respectively [23] [24] [25]. Fatal anaphy-
laxis occurs in 1:2 - 2.5 million shot visits [26] [27]. 

Due to the relatively low rates of severe systemic reactions, the American 
Academy of Allergy, Asthma, and Immunology (AAAAI), American Academy 
of Otolaryngologic Allergy (AAOA), and the European Academy of Allergy and 
Clinical Immunology (EAACI) recommend risk-stratification, and permit phy-
sician discretion when prescribing epinephrine to patients on AIT [10] [28] [29]. 

Clinical practice has been evaluated on a small scale by previous survey stu-
dies. Specifically a study by P Gutpa et al. queried members of the AAAAI with 
299 respondents showing a 33.3% rate of epinephrine prescriptions for all pa-
tients on SCIT, 52.7% rate of risk stratification, and 13.5% rate of never pre-
scribing epinephrine for SCIT. They found a large variation in practice pattern 
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in terms of adhering to anaphylaxis action plans, occurrence of systemic reac-
tions after leaving the office, and adherence to observation in clinic for 30 mi-
nutes following injection [30]. Similar practice patterns have not been elucidated 
in the otolaryngologic allergy community. 

With the advent of new sublingual tablets and biologic treatment options such 
as omalizumab, as well as the continued use of SCIT/SLIT, we sought to examine 
auto-injectable epinephrine (AIE) prescribing trends in patients being treated in 
otolaryngic allergy practices. This becomes even more pertinent due to the re-
cent shortages and higher cost associated with AIEs. 

2. Methods 

A 10 question survey elucidating prescribing trends in auto-injectable epineph-
rine (AIE), provision of anaphylaxis action plans, and occurrence of anaphylaxis, 
was anonymously administered through SurveyMonkey to practicing fellows of 
the American Academy of Otolaryngic Allergy (AAOA) (n = 553) via the society 
list service in July of 2019. All analysis was performed on Microsoft Excel, ver-
sion 16 (Microsoft Corp., Redmond, WA). This study was IRB exempt through 
the University of Texas Medical Branch. 

The questions of the survey are listed here below: 
1) Which of the following best describes your prescribing pattern for au-

to-injectable epinephrine to patients starting subcutaneous immunotherapy 
(SCIT)? 

All patients prescribed auto-injectable epinephrine 
No patients are prescribed auto-injectable epinephrine 
Only high risk patients are prescribed auto-injectable epinephrine 
Other (please specify) 
2) Which of the following best describes your prescribing pattern for au-

to-injectable epinephrine in patients starting sublingual immunotherapy (drops 
or tablet)? 

All patients prescribed auto-injectable epinephrine 
No patients are prescribed auto-injectable epinephrine 
Only high risk patients are prescribed auto-injectable epinephrine 
Other (please specify) 
3) Are you currently giving a written anaphylaxis action plan to all patients 

before starting subcutaneous immunotherapy (allergy shots)? 
Yes 
No 
4) Are you currently giving a written anaphylaxis action plan to all patients 

starting sublingual immunotherapy (drops or tablet)? 
Yes 
No 
5) Have you had any patients exhibit signs of anaphylaxis due to allergy shots 

or skin testing in your office in the last year? 

https://doi.org/10.4236/ijohns.2021.104024


K. B. Haroun et al. 
 

 

DOI: 10.4236/ijohns.2021.104024 261 Int. J. Otolaryngology and Head & Neck Surgery 
 

Yes 
No 
6) Can you estimate how many patients your practice has had to treat for in 

office anaphylaxis due to skin testing or allergy shots in the past one year? 
0 
1 
2 - 5 
6 - 10 
>10 
7) Have you ever had any patients exhibit signs of anaphylaxis due to sublin-

gual immunotherapy (drops or tablet)? 
Yes 
No 
8) Do you allow appropriate patients to perform SCIT at home? 
Yes 
No 
Other (please specify) 
9) If yes to number 8, have any of your home SCIT patients had anaphylaxis 

due to allergy shots in the last year? 
Yes 
No 
10) Do you or would you prescribe auto-injectable epinephrine to patients 

starting biologic medication such as omalizumab, mepolizumab or benralizu-
mab? 

Yes 
No 

3. Results 

A total of 103/553 surveys were completed, giving a response rate of 18.6%. All 
respondents were Otolaryngologists and practicing fellows of the American 
Academy of Otolaryngic Allergy (AAOA). Prescribing patterns for SCIT showed 
79.6% prescribed AIE to all patients, 11.7% prescribed only to high risk patients, 
while 1.9% did not prescribe AIE at all (Figure 1). SLIT showed similar patters 
with 71.8% prescribing AIE to all, 11.7% to high risk or letting patient choose, 
and 6.8% did not prescribe to anyone (Figure 2). 49.5% of physicians reported 
treating in-office anaphylaxis due to SCIT or skin testing in the past year, with 
the majority experiencing 1 case (64.71%), and the remaining ranging from 2 - 5 
cases (33.33%). Only 6% reported anaphylaxis due to SLIT (Figure 3). Just un-
der half of the physicians responded affirmatively to giving a written anaphylaxis 
plan to patients on immunotherapy. 49.5% of respondents allowed at home 
SCIT use in appropriate patients resulting in 2 episodes of anaphylaxis at home 
during the past year. 59.8% of respondents additionally either prescribed or 
would prescribe AIE when patients starting biologic medications (Table 1). 
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Figure 1. AIE prescription patterns for SCIT (Question 1). 

 

 
Figure 2. AIE prescription patterns for SLIT (Question 2). 

 

 
Figure 3. X axis: number of respondents, Y axis: number of patients experiencing in of-
fice anaphylaxis in office anaphylaxis in response to SCIT or allergy testing in the past 1 
year. 
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Table 1. Summary of remaining survey questions 3 - 10. 

Survey Question Answer % Response (n) 

Are you currently giving a written anaphylaxis action plan to all patients before starting SCIT? 
Yes 46.60% (48) 

No 53.40% (55) 

Are you currently giving a written anaphylaxis action plan to all patients starting SLIT? 
Yes 40.59% (41) 

No 59.41% (60) 

Have you had any patients exhibit signs of anaphylaxis due to SCIT or skin testing in your office in the last year? 
Yes 48.54% (50) 

No 51.46% (53) 

Have you ever had any patients exhibit signs of anaphylaxis due to SLIT? 
Yes 6.00% (6) 

No 94.00% (94) 

Do you allow appropriate patients to perform SCIT at home? 

Yes 49.51% (51) 

No 47.57% (49) 

Other 2.91% (3) 

If performing home SCIT, have any of your home SCIT patients had anaphylaxis  
due to allergy shots in the last year? 

Yes 3.39 % (2) 

No 96.61 % (57) 

Do you or would you prescribe auto-injectable epinephrine to patients starting biologic  
medication such as omalizumab, mepolizumab or benralizumab? 

Yes 59.79 % (58) 

No 40.21 % (39) 

4. Discussion 

As the disease burden from allergic rhinitis and asthma grows worldwide, safe 
and effective use of novel treatments such as SCIT, SLIT, sublingual tablet ther-
apy, and biologics has become even more imperative [31]. All of these treatment 
approaches have an inherent risk for systemic reactions. Epinephrine is the 
treatment of choice in allergy emergencies [32] [33]. Multiple studies have 
shown that delayed epinephrine administration, or no epinephrine administra-
tion, increases the severity of systemic reactions, including increased fatality. 
Amin HS et al. found greater than a 20-minute delay in epinephrine administra-
tion in 30% of fatal anaphylactic reactions [34]. 

Our survey found significant differences in AIE prescription rates in Otola-
ryngology Allergy physicians compared with previous studies examining AAAAI 
physicians [30]. We showed a high rate of AIE prescription for both SCIT and 
SLIT patients. Allergy practice guidelines uniformly give recommendations to 
provide education and written anaphylaxis action plans prior to initiation of 
immunotherapy. Our survey found only 46.6% and 40.6% of respondents pro-
vided written anaphylaxis plans to SCIT and SLIT patients respectively. Without 
formal education regarding symptoms of anaphylaxis, and a clear plan of action, 
these symptoms can progress to near fatal or fatal systemic reactions. This point 
indicates a need for stronger practice guidelines and stricter physician adherence 
to them, especially in patients performing at home SCIT. 

Many variables may determine the prescription pattern of AIE during allergy 
immunotherapy, including treatment risk, as well as cost and availability of epi-
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nephrine [35]. Although physician discretion is currently practiced in the pre-
scription of AIEs for AIT, guidelines recommend caution and appropriate 
risk-stratification [10] [28] [29]. Patients at higher risk for systemic reactions in-
clude those with previous reaction to immunotherapy, poorly controlled asthma, 
high sensitization, co-seasonal therapy, and those on escalation therapy [27] [36] 
[37]. Our survey, as seen in the literature, showed an overall lower rate of ana-
phylaxis related to SLIT as compared to SCIT (Table 1 and Figure 3), thus jus-
tifying the lower AIE prescription rate for SLIT [18] [23]. SLIT may be a better 
option in high risk patients. It is safe to conclude that prescribing AIEs should 
be done in higher risk patients on AIT; low risk patients should at least receive 
counseling on signs and symptoms of systemic reactions including anaphylaxis 
and the ultimate decision can be based on shared decision-making. 

Cost and availability of AIE continue to affect prescribing patterns in the 
United States. The major brand used in the United States has risen in price from 
less than $100 dollars in 2007 to over $700 in 2020 [38]. The generic version of 
the auto-injector kit was released in 2016, but supply of this product has been 
inconsistent across the country. Many patients in our practice are unable to ob-
tain this product without notifying the pharmacy weeks in advance. This point 
further reinforces that patients at low risk of systemic reaction may not need to 
purchase the device. This could include patients on SLIT and patients on main-
tenance SCIT with no previous systemic reactions. 

As with all survey-based studies, this study was limited by selection and re-
sponse bias in respondents. To maintain anonymity and to keep the survey sim-
ple, socio-demographic characteristics of respondents were not collected. 
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