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Abstract 

Problem & Purpose: Allergen immunotherapy (AIT) is an effective treatment for environmental 

allergies and/or allergic asthma involving the administration of subcutaneous injections at 

regular intervals. Treatment guidelines recommend the routine use of questionnaires and annual 

follow-up visits to monitor patients’ symptoms, AIT tolerance and efficacy, and guide overall 

treatment plans. Poor follow-up rates and a lack of routine assessment with screening tools were 

identified at a suburban Maryland allergy and asthma specialty care clinic. 

Methods: A pre-screening tool was administered every 4 to 6 weeks prior to AIT injections. The 

screening included health questions and validated assessments of allergy and/or asthma symptom 

severity and disease control. Individualized patient follow-up plans were determined based on 

screening results and evidenced based improvements were also made to patient educational 

materials, and AIT administration records. 

Results: Over 14-weeks, 85 adult patients completed a total of 204 screenings. The overall 

screening completion rate was 86.1%, with 41.2% of screenings identified as positive, and timely 

appointments scheduled for 66.7% of positive screenings. Overall compliance with AIT follow-

up within 12 months improved significantly, from a baseline of 62.35% (n=53), to 98.82% 

(n=84) over the course of the project (p>0.001).  

Conclusions: Significant improvements in AIT patient assessment and provider follow-ups were 

noted during the course of this quality improvement DNP project. These improvements 

demonstrate that the quality improvement interventions were successful and over time may 

improve the overall disease management and health outcomes of AIT patients. demonstrating 

over time that patients may improve their overall disease management and health outcomes. 
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Improving Allergen Immunotherapy Assessment and Follow-up Utilizing a Screening Tool 

Allergen immunotherapy (AIT) is an effective treatment option for the management of 

IgE-mediated diseases like rhinoconjunctivitis or allergic rhinitis (AR) and allergen-triggered 

asthma. During AIT, a patient receives injections of a serum containing their verified airborne 

allergens (“allergy shots”). Treatment occurs in two phases, a ‘build-up’ initial phase during 

which the patient receives gradually increasing allergen serum doses one to three times/week, 

and a ‘maintenance’ phase during which the patient receives monthly injections for about three 

to five years (Arshad, 2016; Pajno et al., 2017). The goal of AIT is to desensitize the patient to 

their allergens and provide AR and/or asthma symptom reduction or relief (Arshad, 2016; Pajno 

et al., 2017). Regular patient assessments and provider follow-up help to improve patient 

education, treatment adherence and outcomes, and recognition and/or treatment of adverse 

reactions (Musa et al., 2017; Senna, Caminati, & Lockey, 2015). Current US AIT guidelines 

recommend the use of validated patient questionnaires monthly to determine treatment effects 

and patient symptoms, as well as a follow-up visit every 6 to 12 months (Cox, Nelson et al., 

2011; Cox, Esch et al., 2011; Jutel et al., 2015; Lee, Stachler, & Ferguson, 2014). 

Problem & Purpose 

An AIT related practice problem was identified at an allergy clinic, where staff described 

poor AIT follow-up as a longstanding issue. A chart audit of patient records revealed that 

42.35% of adult AIT patients had not seen a clinic provider in over 12 months despite receiving 

ongoing injections administered by technicians; and no patients were formally assessed or pre-

screened prior to injections. The clinic’s AIT treatment process did not adhere to recommended 

guidelines regarding patient follow-up and symptom reassessment. This problem is significant, 

as it posed a potential patient safety issue since a medical treatment was being administered 
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without regularly monitoring its efficacy. Unknown treatment effects leave patients vulnerable to 

unknown treatment outcomes that may range from beneficial to detrimental; and may make it 

difficult to properly manage their allergies (Cox, Nelson et al., 2011). The purpose of this project 

was to implement an evidenced based AIT efficacy quality measure in the form of a screening 

tool to improve patient assessment and follow-up during AIT. 

Literature Review 

A literature review was conducted in three parts to investigate AIT therapy. The first part 

of this review will focus on the research of the AIT guidelines, followed by AIT literature and 

research studies, and finally AR and asthma symptom analysis tools included in the implemented 

screening. An analysis of the evidence may be found on the evidence review table in Appendix 

A. The AIT guidelines provide the most current AIT treatment and follow-up protocols. United 

States AIT guidelines by the Joint Task Force on Practice Parameters, which represents the 

American Academy of Allergy, Asthma & Immunology (AAAAI); the American College of 

Allergy, Asthma & Immunology (ACAAI); and the Joint Council of Allergy, Asthma & 

Immunology recommend that all AIT patients be assessed by their prescribing provider on a 

biannual or annual basis, that is, every 6-12 months (Cox, Nelson et al., 2011; Cox, Esch et al., 

2011; Lee, Stachler, & Ferguson, 2014). In addition, the joint guidelines suggest the use of a 

validated, monthly, patient questionnaire to serve as a quality metric and determine AIT 

treatment effects on AR and/or asthma symptoms (Cox, Nelson et al., 2011; Cox, Esch et al., 

2011; Lee, Stachler, & Ferguson, 2014). 

AIT literature confirmed the guideline recommendations and supported regular follow-up 

and AIT patient assessments in order to improve patient education, AIT treatment adherence and 

outcomes, as well as the prevention, recognition, and or treatment of side effects or adverse 
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reactions (Musa et al., 2017; Roberts et al., 2017; Senna, Caminati, & Lockey, 2015). Provider 

follow-up encounters allow for a thorough assessment of the patient and his/her allergy or 

asthma symptoms, medications, recent and past medical histories, need for repeat allergen testing 

and his/her AIT compliance, tolerance and response (Bernstein, et al., 2008; Cox, Nelson, et al., 

2011; Cox, Esch, et al., 2011). Studies have also found that AIT adherence increases as the 

frequency of follow-up increases, as well as with patient monitoring, education, and reminders 

(Roberts et al., 2017). 

 Guidelines suggest the use of validated tools to assess allergy symptom severity and 

control on a monthly basis during AIT. Two systematic review of international AIT guidelines 

and AIT research found that clinical outcomes and symptom scores should be measured with the 

use of questionnaires, to include rhinitis control tests like the RCAT (Jutel et al., 2015; Pfaar et 

al., 2014). The same report, however, recognizes that standardized and globally adopted 

measures of AIT efficacy evaluated via randomized controlled trials (RCTs) are lacking (Jutel, et 

al. 2015). The RCAT and ACT are both validated, patient administered, Likert-style symptom 

assessment questionnaires, for AR and asthma respectively. They each indicate a clinically 

significant score, RCAT < 21 and ACT <20, for poor symptom control (Jia et al., 2013; Nathan 

et al., 2004, 2010; Meltzer et al., 2013; Schatz et al., 2010). Further information on the tools 

validation and use in adult allergy and asthma patients may be found in Appendix A. The ACT is 

recommended for use in AIT prior to injections to identify patients with uncontrolled asthma 

who may be an increased risk of AIT side effects (Cox, Esch et al., 2011). In addition to 

providing patient assessment data, the use of the ACT during AIT may prevent adverse reactions 

and improve patient safety; as research suggests that the decreases in subcutaneous AIT-related 
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fatalities may be due to screening for uncontrolled asthma during AIT injection visits (Epstein et 

al., 2016).  

Theoretical Framework  

The Theory of Planned Behavior (TPB) served as a project theoretical aid in the 

operationalization of interventions to improve adherence to AIT guidelines and increase patient 

assessment and follow-up. Ajzen’s 1991 TBP attempts to predict behavior and determine if a 

person will or will not perform a certain behavior, and describes the factors considered in 

behavioral decision making (Ajzen, 1991, 2006). The predictive middle range theory is rooted in 

social psychology and has been successfully utilized in the past to implement changes to patient, 

provider, and organizational behaviors. 

 The TPB has several concepts that have a predictive and dependent relationship. TBP 

concepts include: the person’s attitude toward the belief (which is influenced by behavioral 

beliefs); the subjective or social norms (which are influenced by normative beliefs or perceived 

behavioral expectations); and the perceived behavioral control or ability to perform the behavior 

(which is influenced by control beliefs) (Ajzen 1991, 2006). These main concepts lead to the 

intention or willingness to perform the desired behavior, and finally the actual behavior 

performance (Ajzen 1991, 2006). 

 The TBP aided in promoting behavioral changes in clinic staff members, namely 

adopting the AIT pre-screening into practice. TBP concepts in terms of this project were: staff 

behavioral beliefs (will the screening improve care and AIT follow-up?), lead to their attitudes 

towards the belief (what do I [staff] think of the screening?); normative beliefs (perceived 

expectations of others, what are other providers doing?) lead to subjective norms (professional 

peer pressures and expectations); and control beliefs (perceived factors that will help or hinder 
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the use of the screening) lead to perceived behavioral control (am I able to implement this 

practice change)? In utilizing the TPB for this project, it was important to address these concepts 

or beliefs in order to promote change. Staff education attempted to each belief, and include data 

and information on the efficacy, validity, and reliability of the RCAT and ACT, AIT guidelines 

that recommend a patient questionnaire, and the ease of use and simplicity of the intervention. A 

TBP diagram modified for this DNP project is included in Appendix B aid in visualization of the 

theory’s operationalization.  

Methods 

 This 14-week quality improvement project took place at a suburban Maryland allergy and 

asthma specialty care clinic that regularly prescribes and administers AIT. The small private 

practice employs two healthcare providers, one clinic manager/allergy technician, two allergy 

technicians, and one administrative assistant. The patient population included were adult patients 

receiving AIT injections during the project timeframe who were able to complete a screening 

written in English; the total number of patients was 85. Children (< 18-years old), and one adult 

who refused to complete the surveys were excluded from the project. There were zero adults 

excluded for language or other survey completion barriers.  

Permission to implement this project was granted by the clinics two healthcare providers 

who served as the projects administrative sponsor and clinical site representative, as well as the 

clinic manager/allergy technician who served as the project change champion. A University of 

Maryland Baltimore (UMB) Institutional Review Board (IRB) submission was completed prior 

to implementation and the project was determined to be Non-Human Subjects Research (NHSR). 

Patient protection measures included HIPAA compliance measures and the de-identification and 

removal of patient personally identifiable information (PPI) and protected health information 
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(PHI) during data collection. Additionally, all completed paper questionnaires remained on site 

at the clinic and were placed in the patient’s chart after analysis. During this quality 

improvement project, clinic staff administered a pre-screening tool, and individualized patient 

follow-up plans were determined based screening results. Evidenced based improvements were 

also made to patient educational materials (appendix C), and AIT administration records 

(appendix D). 

Data were collected through the use of a clinic provided, patient-administered AIT pre-

screening questionnaire. The screening tool may be reviewed in Appendix E. It contains two 

validated questionnaires; the Rhinitis Control Assessment Test (RCAT) that assesses AR 

symptoms, and the Asthma Control Test (ACT, only for those patients with diagnosed asthma) 

which measures asthma symptoms. Test scores less than 21 and 20 indicate poor symptom and 

disease control. In addition to the validated surveys, two additional questions were added to the 

beginning of the form that inquire about patient questions, concerns, side effects, and new 

medications; and another area asks clinic staff to verify the patient’s last provider visit. This tool 

was administered on an approximately monthly basis (every 4-6 weeks) prior to AIT injections. 

Upon screening completion by the patient, clinic staff verified the patient’s last visit via chart 

audit, reviewed their written screening responses, tallied RCAT and/or ACT scores, and used a 

scheduling guide to determine when to schedule the patient for a follow up appointment. The 

scheduling guide may be review in Appendix F, and was created for this project based on 

guideline recommendations and in consultation with clinic providers and staff members. It 

recommends a timeframe for individual AIT follow-up based upon the last visit, patient specific 

concerns, and/or a clinically significant survey score.  
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 To evaluate the effects and outcomes of this quality improvement project the author 

analyzed several data points from the screening tools weekly. The three main process measures 

were: 1. rate of screening completion (or the number of adult AIT patients seen for injections 

that were eligible for screening); 2. rate of positive screenings (due to (a) significant RCAT 

and/or ACT scores which indicate uncontrolled symptoms, (b) a reported question, concern, side 

effect, or new medication, or (c) they are due for follow up based on the date of their last 

appointment; and 3. rate of follow-up visits scheduled for those who screened ‘positive.’ In 

addition to the main process measures, individual patient pre vs. post intervention data were 

analyzed at the end of the project. Review of all screenings and chart audit verification of the 

information was completed to assess the number of screenings completed per patient; the results 

of each screening; and the overall change in follow-up compliance. The compliance rates were 

calculated by comparing the date of each patient’s last pre-intervention (baseline) provider visit, 

with the date of their first visit scheduled during the project period; the project start date of 

September 4, 2019 was used a reference range for counting days since follow-up pre vs. post 

intervention.    

Results 

Over a 14-week project timeframe, 85 adult patients completed a total of 204 screenings 

(screenings/patient mean = 2.4, median = 2.0, range = 0-5). Results discussed here may be 

further reviewed in the tables and figures located in Appendix G. Overall compliance with AIT 

follow-up within 12 months improved significantly, from a baseline of 62.35% (n=53), to 

98.82% (n=84) over the course of the project (p>0.001) (see Figure 1, Appendix G). Median 

days since the last patient visit pre and post intervention fell by 211 days, from a baseline of 260 
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days to 49 days; and mean number of days fell from 580.87 to 93.09 (pre vs. post intervention 

difference of 487.78 days (see Table 2).  

In terms of the three main process measures, improvements were noted over 14-weeks. 

Process measure one, or the rate of screening completion by eligible patients was a mean of 

86.1%, with a median of 100% (Figure 2). The rate of positive screenings (process measure two) 

was 41.2% (n=84) overall (Figure 3), with a median of 50%. The rationales for considering 

screenings positive varied (Figure 4), with (a) overdue visits (n=50, 58.8% of positive 

screenings) being the most common, followed by (b) uncontrolled symptoms (n=20, 23.5%), (c) 

multiple factors/rationales (n=8, 9.4%), and (d) health screening concerns (n=7, 8.2%). Process 

measure three, the appropriate scheduling of follow-up appointments for positive screenings had 

a mean of 66.7% (n=56), with a median of 80% (Figure 5).  

 There were observed associations between outcomes, interventions, and relevant 

contextual elements during the project. The use of the AIT administration record (Appendix D), 

which recorded screening results on one page could be quickly assessed as a trend over time and 

suggested that treatment and disease management improved for some patients during the project. 

For example, there were cases of improving trends of RCAT and/or ACT scores noted after a 

(screening triggered) provider visit, which would suggest that the provider visit allowed for 

intervention and improvements in disease management, with subsequent reduction in symptoms. 

A provider may not have assessed such patients if they had not completed the AIT screening.  

Symptomatic uncontrolled asthma was found through screening with the ACT, with 

prompt action by staff members to hold injections, and ensure appropriate assessment and 

treatment by the provider. In addition to providing patient assessment data, the use of the ACT 

during AIT may prevent adverse reactions and improve patient safety; as research suggests that 
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the decreases in subcutaneous AIT-related fatalities may be due to screening for uncontrolled 

asthma during AIT injection visits (Epstein et al., 2016).  

 Additional or unintended consequences of the project were also observed, to include 

facilitators, barriers, and costs encountered and associated with the intervention. Facilitators of 

the project included the willingness of the staff to implement and continue the interventions, the 

small size of the practice and author’s weekly or biweekly visits improved the accessibility and 

opportunities to educate staff and patients, gain their feedback, and perform ongoing evaluations 

and improvements to the project. Barriers included an initial patient perspective that their routine 

visits to receive technician administered AIT injections were equivalent to ‘seeing the doctor,’ 

early staff misunderstandings of screening procedures, and patient charting and technological 

challenges that limited the ability of providers to view the screening results. Strategies to 

overcome or mitigate the project limitations presented by such barriers will be further discussed 

in the next section. The costs associated with the interventions were minimal, and included the 

cost of printing materials, which were initially managed by the author, and transferred to the 

clinic towards the middle of the project.  

Discussion 

Prior to this project, 0% of patients were assessed regularly in between provider visits, 

and 42.35% of adult AIT patients had not followed-up with an allergist in over a year. Prior to 

project implementation there was no mechanism in place to ‘flag’ or identify those patients in 

need of a follow-up. This project aimed to not only improve assessment though biannual or 

annual provider evaluations, but also to introduce a new and evidenced based quality 

improvement screening to assess patient’s in-between provider visits. This implementation led to 

a total of 84 positive screenings (mean: 41.2%, median: 50%), which otherwise may have gone 
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unnoticed. This included 20 reports of uncontrolled RA or asthma, seven reports of various 

health concerns, and eight instances of multiple issues, in addition to 50 screenings identified for 

overdue follow-up. Thus, the dual purpose of improving both routine assessment and follow-up 

was significant and successful. Thus, the project was successful in both objectives, as a screening 

tool was effectively implemented where there was none prior, which led to a significant 

improvement in follow-up with 98.82% of patients compliant with yearly visits.  

 The main practice problem first identified by the clinic staff was poor rates of follow-up. 

This simple problem may have been addressed in another way, such as appointment reminders or 

another evidenced based follow-up specific intervention.  However, after considering evidence 

from the literature, a broader approach with the use of a guideline recommended assessment to 

evaluate patient quality of life issues such as symptom control, medication or health changes, and 

general questions and concerns was determined to be a more effective form of quality 

improvement. Such as strategy would allow an opportunity to address both follow-up issues, as 

well as routinely identify other problems (like contraindicated medication use, or uncontrolled 

symptoms) outside of a provider visit. The project was successful in improved AIT guideline 

compliance with recommended routine assessment by validated questionnaires, as well as 

significantly improving follow-up to within the recommended 6-12-month timeframe. The 

intervention addressed and improved the problem identified by the clinic staff, as well as a gap in 

practice and opportunity for improvement noted during guidelines and literature review.  

 Strengths of the project included effective organization in data collection and analysis, 

which allowed for the measurement of factors beyond the three initial process measures. Another 

strength was the teamwork and willingness of the staff to participate and implement change to a 

problem they themselves identified. Mechanisms for sustainability include systematically 
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handing over responsibility for completed screenings to the staff; at first completed screenings 

were placed in a secured folder in the treatment area to await data analysis by the author, 

however, by the end of the project staff members were responsible for filing the screening into 

the patient chart as they would continue to do after the project. Sustainability was also promoted 

by frequent communication with project champions and allergy technicians, who supplied 

valuable feedback and assisted in planning future implications (to be discussed in the next 

section). 

Limitations included a limited project duration of 14-weeks, without measurement of 

long-term outcomes, a small sample size, and the exclusion of children from the sample which 

was due to limitations of the RCAT validation in adults only. There were other limitations that 

were mitigated during the project. Early misunderstandings with staff which patients were 

eligible and should have received screenings were improved with increased staff education. 

Patient misunderstanding that their frequent AIT injection only visits counted as ‘provider 

visits,’ as well as the refusal or inability to schedule timely follow-up improved with patient 

education and over time as the practice change became routine. An additional strategy to send 

patients text or email reminders to make an appointment failed due to challenges with clinic 

technology and texting via the electronic health record portal. The goal of ‘monthly’ screenings 

was broadened to a more realistic and appropriate 4-6weeks, which better aligned with patient 

injection schedules. Issues with project materials were addressed with minor improvements. 

These included reformatting the font of the screening tool, and adding a more comprehensive 

administration section to assist in data analysis. The placement of screenings, which were 

initially kept in the waiting room, but were also added to the AIT treatment room area at the 

request of the staff, decreased the likelihood of forgetting to screen patients, and improved the 
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screening rate decrease noted during the middle of the project. All materials were provided to the 

clinic project champion for future use and printing. The scheduling guide was also simplified 

early in the project to make it user-friendly for staff. The mixed use of multiple paper and 

electronic health records (EHR) presented a challenge in allowing providers to readily review 

screenings. At the request of providers there was an attempt to scan each completed paper 

screening into the EHR, which failed due to the cost of the bar-coding supplies needed to do so. 

However, a compromise was reached in which the providers would be given the AIT paper chart 

containing screenings and AIT injection records (showing trends in scores/screenings), as well as 

the standard allergy/asthma paper chart (which is the clinic routine) during AIT patient visits.  

The use of the Theory of Planned Behavior as a framework for guiding practice change 

was helpful in planning, implementing, and evaluating this quality improvement project. 

Consideration of TPB concepts allowed for ongoing assessment of the determinants of the staff’s 

professional behaviors. These included their behavioral beliefs and attitudes towards the 

changes, education on subjective norms including guidelines recommendations, and discussion 

and modifications of perceived behavioral controls. For example, a downward trend in screening 

rates was noted between weeks five and eight (as illustrated in Figure 2 of Appendix G). 

Discussions with staff at the time led to an improved understanding of their beliefs and attitudes 

towards the project, as well as their perceived control beliefs. This TPB framed exploration 

revealed a misunderstood screening frequency among some staff, suggestions on where to place 

the screenings to increase utilization, and focused staff and patient education. Such feedback and 

additional interventions resulted in an improvement in weekly screening for the remainder of the 

project. The TPB reinforced the evaluation of the project by aiding in the interpretation of such 
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intervention outcomes and results, and may also be used to inform future quality improvement 

measures.  

Conclusion 

 The positive results and overall improvement of AIT assessment and follow-up 

demonstrated during this project suggests its interventions were useful to the practice, and 

improved patient care. The paper screening aligned with both the clinics existing use of paper-

based charting, and catered to the individualized and personalized care to well-known patients. 

Feedback from staff was mostly positive, and several success stories such as the identification of 

symptomatic uncontrolled asthma, and the provider evaluation of many patients who had not 

been seen in several years were reported. As previously discussed, mechanisms for sustainment 

like the systematic handover of all intervention materials and responsibilities to staff should 

improve the use of the interventions beyond the project period. Discussions with staff members 

demonstrated they recognized the significant improvement to patient assessment and follow-up 

and were inclined to sustain the AIT administration record, patient education, and use of the 

screening with potential expanded use in patients with asthma. 

 This project was based on AIT guideline recommendations and intended for use in an 

allergy and asthma clinic. Therefore, it may be most useful at similar clinical locations like 

specialty or primary care clinics that administer AIT. In order to spread this intervention to other 

similar AIT provider practices, it may need to be modified to fit a typical EHR documentation 

style. Assessing the cultural readiness of other offices and determining how best to proceed 

would be necessary, for instance perhaps an electronic version of the screening would be more 

successful in offices that have moved away from paper charting. Addressing the barriers 

identified during this project may also improve future implementations at other sites. 
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 A potential expansion of this project into additional quality improvement initiatives 

involves further screening of AIT patients with asthma. Patients with uncontrolled asthma are 

more likely to suffer serious adverse reactions to AIT as compared to those without asthma 

(Confino-Cohen & Goldberg, 2010; Epstein et al., 2016). While drafting the evidenced based 

AIT administration record (Appendix D), a second, more detailed version which included 

measurements of blood pressure and peak flow (for patients with asthma) was also created and 

shared with the clinic staff. While this version was not utilized for this project due to clinical 

limitations identified by the staff, it may be utilized in the future for implementing an evidenced 

based project on improving asthma monitoring with peak flow readings as an objective measure 

of asthma control prior to AIT. Until a clinic process is put in place to provide objective 

measurements like peak flow reading prior to AIT, the staff may expand the use of the subjective 

measurements like the ACT (adult and pediatric versions) to all AIT patients with asthma prior 

to each AIT injection. This may improve the safety of AIT for asthma patients and prevent more 

serious AIT reactions, as it has been shown that practices that do not administer AIT to patients 

with a significant ACT score (<20), had significantly fewer serious systemic reactions (Epstein et 

al., 2016; James & Bernstein, 2017).  

 This DNP quality improvement project was successful in improving the assessment and 

follow-up of AIT patients, demonstrating over time that patients may improve their overall 

disease management and health outcomes. It was a privilege to work alongside such 

professionals who were integral in assessing a problem within their practice, translating the 

evidence into a successful practice change, and improving the quality of the care they so 

diligently provide their patients.  
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Appendix A 

Table 1 

Evidence Review Table  

Author, 

year 

Study 

objective/ 

intervention 

or exposures 

compared 

Design Sample (N) Outcomes studied (how measured) Results Hopkin

s Level 

and 

Quality 

Rating 

Cox, 

Esch et 

al., 2011 

Review of 

United States 

(US) AIT 

Guidelines 

AIT Practice 

Guidelines 

(US)  

 Review of AIT Guidelines by: 

• US Pharmacopeia 

• American Academy of 

Allergy, Asthma & 

Immunology 

• American College of Allergy, 

Asthma & Immunology 

• Joint Council of Allergy, 

Asthma & Immunology Joint 

Task Force 

Recommendations to include: 

• Reassessment of AIT patients 

within 12 months of treatment 

initiation  

• Monthly use of a validated patient 

questionnaire to assess symptoms 

• Regular evaluation of medications 

used during AIT 

• Assessment of asthma symptoms 

prior to AIT injection 

 

IV A 

 

 

Cox, 

Nelson et 

al., 2011 

US AIT 

Clinical 

Practice 

Guidelines 

AIT 

Guidelines, 

Practice 

Parameter 

Update (US) 

 

 

 United States AIT Guidelines, put 

forth by The Joint Task Force on 

Practice Parameters.  

• Joint Task Force includes: 

the American Academy of 

Allergy, Asthma & 

Immunology; the American 

College of Allergy, Asthma 

& Immunology; and the Joint 

Council of Allergy, Asthma 

& Immunology 

Recommendations to include: 

• Follow up visits with provider at 

least every 6-12month during AIT 

• Follow up visits should include 

evaluation of AIT management, 

allergy/AR symptoms, 

medications, AIT schedule, 

injection reactions, AIT 

compliance, medical history/co-

morbid conditions. 

• Response to AIT should be 

assessed on a regular basis. If 

treatment is ineffective with no 

clinical improvements seen after 1 

year of maintenance AIT, reasons 

for a lack of efficacy should be 

explored. If no modifiable reasons 

IV A 
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are determined, AIT should not be 

continued.  

• Asthma control should be 

assessed prior to AIT injection, 

and AIT should not be given to a 

patient with poorly controlled 

asthma.  

Lee at 

al., 2014 

To evaluate 

the use of 

quality 

metrics to 

improve 

treatment, 

and evaluate 

variability in 

AIT. 

 

Design: 

Systems 

review 

utilizing site 

evaluations, 

chart audits, 

and provider 

surveys at 

allergy clinics 

that 

administer 

AIT.  

 

Setting:  33 

allergy clinics 

 

N = 33 clinics 

(including private 

and academic sites) 

Measured outcomes and reported 

results included evaluation of AIT 

guideline compliance, safety 

measures, AIT errors, adverse patient 

reactions, and quality metric 

assessments. 

• Quality metrics improve patient 

safety and quality of care in 

allergy patients receiving AIT, 

although they are not well 

defined. 

• Academic facilities utilized 

quality metrics (p=-.021) and 

systems reviews and audits 

(p=0.005). that private facilities. 

• AIT patients should be routinely 

assessed.  

V B 

Liedtke, 

2017 

To determine 

if the RCAT 

can be used 

by itself as a 

primary 

outcome 

parameter of 

allergic 

rhinoconjunct

ivitis.  

Part of a 

multicenter, 

prospective, 

randomized, 

placebo 

controlled 

double blind 

immunothera

py study  

. 

N= 127 patients, 

control group 

patient only 

 

33 patients with 

allergies to grass 

pollen 

 

94 patients with 

allergies to birch 

pollen 

 

General inclusion 

criteria: 

Ages 18-75 years, at 

least 2-year history 

Participants completed the RCAT and 

Rhinoconjunctivitis Quality of Life 

Questionnaire (RQLQ), and also kept 

a symptom diary which researchers 

used to calculate a Rhinitis Total 

Symptom Score (RTSS). Results of 

the two questionnaires and RTSS were 

analyzed to determine if the RCAT 

alone can serve as a primary outcome 

parameter of allergic 

rhinoconjunctivitis in clinical trials.   

RCAT is equivalent to RQLQ in assessing 

symptom control and quality of life. 

Physicians may use the RCAT to identify 

uncontrolled symptoms in patients, and use 

it to help determine treatment options. 

 

Strong correlation between RCAT and 

RQLQ for grass pollen allergy patients (r= 

-0.871), and birch pollen allergy patients 

(r= -0.795). 

 

Strong correlation between RCAT and 

RTSS for grass allergy patients (r= -

0.811). Moderate correlation between 

RCAT and RTSS for birch pollen allergy 

patients (r= -0.539). 

 

IIB 
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of rhino-

conjunctivitis.  

Using the RCAT, it was found that 69.7% 

of grass pollen allergy patients, and 45.7% 

of birch pollen allergy patients who were 

receiving appropriate, guideline compliant 

therapy actually had poorly controlled 

symptoms.  

 

Meltzer 

et al., 

2013 

To test the 

reliability, 

validity, and 

responsivenes

s of the 

RCAT. To 

estimate a 

minimal 

important 

distance and 

cut point 

score.  

 

Multi-part 

study: 

 

Part 1: 

Qualitative 

study to 

assess the 

content 

validity of the 

RCAT items.  

 

Part 2: 

Longitudinal 

RCAT 

validation 

study 

 

Part 1: 58 patients  

Inclusion criteria: 

18years or older, 

diagnosis of AR or 

non-allergic rhinitis 

(NAR) based on 

history and allergy 

testing, having AR 

symptoms in the 

past 12 months, 

taking medication 

for AR, ability to 

consent and read 

and understand 

English.  

 

Part 2: N= 402 

patients over 29 

clinical sites in the 

US  

 

Inclusion criteria: 

Age 12 years or 

older, diagnosis of 

AR or NAR 

 

 

 

Part I: Content validity determined 

utilizing patient interviews by expert 

interviewers using a standard 

interview guide. Patients reported 

their AR symptoms, severity, and how 

bothersome they were, and also 

provided feedback on the RCAT. 

 

Part 2: Multisite (29) no-treatment 

study conducted in the US with IRB 

approval during which consisted of 2 

provider (allergist and/or 

otolaryngologist) visits 15-29 days 

apart. Patients completed the (final, 6-

item) RCAT and also had their Total 

Nasal Symptom Scores (TNSS) 

measured at baseline and again at 2 

weeks. Their physicians completed a 

validated assessment of rhinitis 

symptom control (Physician’s Global 

Assessment) and determined their 

disease severity. 

 

RCAT shows adequate reliability, validity, 

and responsiveness. It can be used to 

detect AR control issues. It is brief enough 

to be useful in clinical practice.  

 

RCAT Internal consistency = 0.77 

RCAT Test-retest reliability= 0.78 

 

Convergent validity testing demonstrated 

strong correlation between the RCAT and 

TNSS (0.57), and RCAT and Physician’s 

Global Assessment (0.34). 

 

Discriminate validity (P<.001) 

demonstrated, as RCAT differed 

significantly among patient groups, 

differing in: 

• TNSS (F=72.7) 

• Physician’s Global Assessment 

score (F=28.6) 

• Disease severity (F=34.1) 

 

Analysis determined a (cut-point) score of 

21 points or less on the RCAT indicated 

AR symptoms are not controlled. 

 

MID = 3 points (smallest change in 

outcome that is identified as a benefit to or 

of value to patients) 

 

IIIB 

Nathan 

et al., 

2004 

To describe 

the 

development 

ACT clinical 

validation 

study 

N=471 patients with 

asthma in the care of 

asthma specialists  

Original 22-item survey, with 

stepwise logistical regression used to 

Results demonstrate the ACT is a useful, 

easily administered index of asthma 

control.  

IIIA 
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of the Asthma 

Control Test   

identify the items with the greatest 

validity.  

 

Survey responses were evaluated 

against criterion measures of asthma 

control, which included: 

• Pre-bronchodilator FEV1 

measurement 

Dependent variable: Rating of asthma 

control from blinded asthma specialist 

(measured on a 5-point scale from 

“not controlled at all” to “completely 

controlled”) based upon National 

Heart, Lung, and Blood Institute 

asthma therapy goals and the patient’s 

history, physical exam, and FEV1. 

 

Five items were selected for the final ACT. 

 

ACT internal consistency reliability: 0.84  

 

There was a stronger correlation between 

ACT results and the providers asthma 

control rating than the FEV1 and providers 

rating: 

• Highest correlation was between 

provider asthma rating and ACT 

(r = 0.45, P = .0001). 

• Moderate correlation between 

provider rating and FEV1 (r = 

0.37, P = .0001). 

• Low correlation between FEV1 

and ACT (r =0.19, P = .0001). 

 

Overall agreement between ACT results 

and provider’s asthma rating ranged from 

71% to 78%, area under the receiver 

operating characteristic curve: 0.77. 

Schatz et 

al., 2010 

The 

development 

of a patient 

administered 

tool (RCAT) 

to detect and 

assess AR 

symptom 

control (US) 

 

 

 

A multiple 

26-center 

cross 

sectional 

study in AR 

patients to 

identify the 

most 

appropriate 

RCAT 

questions that 

correlate with 

the Physician 

Global 

Assessment 

of rhinitis 

control. 

 

N= 410 patients 

 

Median age 37-

years, 61% female, 

83% white  

 

Inclusion criteria:  

participants ages 12 

years and older, 

literate in English, at 

least a 2-year history 

of AR (seasonal 

allergic rhinitis 

[SAR] or perennial 

allergic rhinitis 

[PAR]) with 

positive skin testing 

in the past year and 

Patient’s completed the 26-item 

RCAT developmental tool, and a 

TNSS. Physicians were blinded to 

these results, and then completed a 

Physician Global Assessment, 

provided a disease severity score for 

each patient, and were asked if they 

would recommend any changes in AR 

management. Analysis of results 

tested the validity of the RCAT and 

identified the most reliable test items. 

 6 of 26 original RCAT items were most 

predictive of the allergist’s global rating of 

rhinitis symptom control and therefore met 

selection criteria (frequency of nasal 

congestion, sneezing, watery eyes; sleep 

interference; activity avoidance; and self-

assessed AR control) 

 

Internal consistency reliability = 0.76 

 

Convergent validity testing demonstrated 

strong correlation between RCAT and 

TNSS results (r = -0.73). 

 

Discriminate validity (P<.001) 

demonstrated, as RCAT scored varied in 

correlation with: 

• Physician rated disease severity  

IIIB 
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treatment by an 

allergist or 

otolaryngologist. 

Total Nasal 

Symptom Score 

(TNSS) of at least 2, 

indicating at least 

mild rhinitis 

symptoms.  

 

Exclusion criteria: 

evidence or 

diagnosis of rhinitis 

medicamentosa, 

bacterial or viral 

respiratory tract 

infection, severe 

physical nasal 

passage obstruction, 

dementia or 

psychiatric disease, 

pregnancy, acute or 

significant chronic 

rhinosinusitis, 

affiliation with 

testing sites, or 

concurrent 

participation in 

other rhinitis trials 

 

• TNSS severity  

• Physician recommended change 

in therapy 
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Appendix B 

Theory of Planned Behavior Operationalization 

 

Ajzen, I. (2006). Theory of Planned Behavior Diagram. Retrieved on November 2, 2018 from 

http://people.umass.edu/aizen/tpb.diag.html 
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Appendix C 

Patient Education Handout  
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Appendix D 

AIT Administration Record 
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Appendix E  

Screening Tool 

Allergen Immunotherapy Screening 

Patient Name:  _________________________________ DOB: ___________    Date: __________   

Any specific allergy shot concerns, or side effects/reactions you would like to discuss? ______ 

___________________________________________________________________________ 
___________________________________________________________________________ 

Any new prescription medications (especially heart or blood pressure medications) OR 
significant changes in your health since your last allergy provider visit? __________________ 

___________________________________________________________________________ 
___________________________________________________________________________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

RCAT total 

score:  ______ 

Significant score is 

21 or less 

 

 

 

 

For office staff:      -     /     +        

_________Score     _________ Health/Concern   _________ Date 

LAST PROVIDER VISIT:   ____________ 

___0-6 months ___ 6-12 months  ___ >12months 

DATE OF NEXT VISIT: ____________   Reminder sent?   
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Please complete the survey below ONLY if you have asthma. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

ACT TOTAL SCORE:  ________ 

Significant score is 19 or less 

 

 

 



ALLERGEN IMMUNOTHERAPY ASSESSMENT AND FOLLOW-UP                                 31 
 

Appendix F 

Follow-up Visit Scheduling Guide 

  

 

 

Allergy Shot Follow-up 

Scheduling Guide 

Questionnaire 
responses: 

Follow-up: 

RCAT: 21 or less* 
Within 2-4 weeks  
(in-person or telemedicine) 

ACT: 19 or less* 

 
Do not give AIT if ACT <20 (uncontrolled 

asthma) 

Within 2 weeks 

Question, concern, 
side effect, new med? 

 

Discretion of provider: 
Resolve same day, or 

schedule telemedicine or 
in-office follow-up 

 
Last Visit:   

>12 months ASAP within 2-4 weeks 

6-12 months Within 6 months  

<6 months 
Discretion of provider: 

No scheduling needed at this time, 
unless requested 

* AND not seen by provider in past month, or with unaddressed, new, or worsening 
symptoms 

 
Adopted from Cox, L., Nelson, H., Lockey, R., Calabria, C., Chacko, T., Finegold, I., . . . Blessing-Moore, J. (2011). Allergen 
immunotherapy: A practice parameter third update. Journal of Allergy and Clinical Immunology,127(1). 
doi:10.1016/j.jaci.2010.09.034 
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Appendix G 

Results Tables and Figures 

 

Figure 1 

AIT Follow-up: Pre vs. Post Intervention Guidelines Compliance 

 

Note. N=85. This figure demonstrates the change in overall follow-up compliance, with 

compliance improving from 62.35% (n=53) pre-intervention, to 98.82% (n=84) post-

intervention, p > 0.001. 
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Table 2 

Days Since Follow-up: Pre vs. Post Intervention (Reference Date: 4SEP2019) 

 

Descriptive Statistics 

Number of Days 

Pre-Intervention Post-Intervention 

Mean 580.87 93.09 

Median 260 49 

Mode 112 42 

SD 727.46 257.06 

Range 5—4165 5—2371 

Note. Reference date is the project start date of September 4, 2019, from which calculation of 

pre- and post-intervention descriptive statistics is derived.  
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Figure 2 

Process Measure 1: Screening Completion  

 

Note. Process Measure 1: Rates of weekly screening completion = screenings completed  

(n=204) / eligible patient screenings (n=237): 86.1% screening completion over 14 weeks with a 

median of 100%. 
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Figure 3 

Process Measure 2: Positive Screenings 

 

Note. Process Measure 2: Positive Screenings = positive screenings (84) / total screenings (204): 

41.2% positive screenings, with median of 50%.  
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Figure 4 

Process Measure 2: Positive Screenings by Rationale 

 

Note: Process Measure 2: Positive screenings by rationale: a) multiple factors (n=8, 9.4%), b) 

overdue visit (n=50, 58.8%), c) health screening concern (n=7, 8.2%), d) uncontrolled symptoms 

(n=20, 23.5%) 

9.4%

58.8%

8.2%

23.5%

Total Positive Screenings
by Rationale

Multiple Factors  (n = 8)

Overdue Visit (>12months)  (n=50)

Health Screening Concern  (n=7)

Uncontrolled Symptoms (RCAT/ACT Significant)  (n=20)
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Figure 5 

Process Measure 3: Follow-up Scheduled 

 

Note. Process Measure 3: follow-up appointment scheduled (56) / number of positive screenings 

(84): 66.7% overall follow-up for each positive screening (not per patient), median of 80%.   
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