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Purpose: To investigate the reasons for discontinuation of subcutaneous immunotherapy (SCIT) in patients with allergic rhinitis (AR)
and to inform strategies for improving treatment adherence.

Materials and Methods: In this single-center retrospective cross-sectional study, 794 AR patients (age 1-60 years) who initiated
standardized SCIT with house dust mite extracts at Shenzhen University General Hospital between December 2019 and July 2023
were included. SCIT followed a structured dose-escalation and maintenance protocol: weeks 1-4, 0.1-0.8 mL (50 TU/mL); weeks 5-8,
0.1-0.8 mL (500 TU/mL); weeks 9-14, 0.1-1.0 mL (5000 TU/mL); weeks 14-152, monthly 1.0 mL (5000 TU/mL). Symptom severity
was assessed using a visual analogue scale (VAS) at baseline and at 6 months, 1, 2, and 3 years; <20% VAS reduction and/or patient-
reported insufficient improvement after >12 months defined “unsatisfactory efficacy”. Structured telephone follow-up was used, with
caregivers interviewed for pediatric patients. All patients provided detailed contact information; no loss to follow-up occurred.
Results: Fifty-eight patients (7.30%) discontinued SCIT (27 males, 31 females; mean age 14.71 + 10.76 years). Leading reasons were
relocation for education, work, or travel (53.45%), perceived lack of efficacy (17.24%), limited time (8.62%), and pregnancy/
gynecological conditions (6.90%). Females were more likely to discontinue due to relocation, males due to unsatisfactory efficacy;
age and comorbidities were not significantly associated with dropout.

Conclusion: SCIT discontinuation was mainly driven by relocation, treatment expectations, and logistical factors, with gender-
specific patterns. Tailored pre-treatment counseling, assessment of lifestyle and reproductive plans, and strategies to maintain
continuity of care may reduce dropout and improve long-term adherence.
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Introduction
Allergic rhinitis (AR) is a chronic, non-infectious inflammatory condition of the nasal mucosa, predominantly mediated
by immunoglobulin E (IgE) in response to allergen exposure in atopic individuals.' Its global prevalence has been rising
steadily, now affecting approximately 10% to 40% of the population, significantly impacting patients’ quality of life and
healthcare systems.”

Subcutaneous immunotherapy (SCIT) with house dust mite allergens is a well-established, disease-modifying
treatment that can alter the natural course of allergic diseases by inducing long-term immunological tolerance.’
Despite its proven efficacy, the clinical effectiveness of SCIT is often undermined by poor patient adherence, primarily
due to the prolonged treatment duration, delayed onset of clinical benefit, and logistical burdens associated with regular
injections.”

In highly mobile urban populations, such as in Shenzhen, challenges related to continuity of care and treatment access
further contribute to SCIT discontinuation. Understanding the factors that influence dropout is essential for improving
patient compliance and optimizing treatment outcomes. This study aims to analyze the reasons for SCIT dropout among
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patients with AR at an allergy center. By identifying the key barriers to treatment completion, we seek to inform future
strategies for patient education, clinical follow-up, and individualized treatment planning to enhance SCIT adherence.

Materials and Methods
Study Population and Eligibility Criteria

This single-center retrospective cross-sectional study included 794 patients diagnosed with AR, with or without comorbid
allergic diseases such as bronchial asthma, allergic conjunctivitis, or atopic dermatitis. All patients initiated standardized
SCIT with house dust mite extracts (Allergopharma, Germany) at the Allergy Center of the Department of
Otorhinolaryngology—Head and Neck Surgery, Shenzhen University General Hospital, between December 2019 and
July 2023. The sampling frame consisted of all patients who initiated SCIT at this center during the study period.
A consecutive sampling method was used, including all eligible patients who met the inclusion criteria. Because of the
retrospective design, no a priori sample size calculation was performed; instead, all 794 patients who initiated SCIT
during the study period were consecutively included, providing sufficient power to describe patient demographics,
treatment characteristics, adherence patterns, and to perform descriptive analyses of SCIT discontinuation and associated
factors. Diagnosis was confirmed by clinical evaluation and allergen testing.

Patients were eligible if they had a confirmed diagnosis of AR, initiated SCIT within the study period, and had
complete baseline demographic and clinical data. For pediatric patients, participation was confirmed through their
primary caregivers. Exclusion criteria included treatment duration of less than three months, or incomplete medical
records, and loss to follow-up after three unsuccessful contact attempts. Informed consent was obtained from all
participants (or their legal guardians for minors) prior to data collection.

SCIT Protocol

Patients received standardized SCIT using house dust mite allergen extracts (Allergopharma, Germany), administered via
subcutaneous injection. The allergen vaccines were supplied in three concentration vials (Bottle No. 1: 50 TU/mL; No. 2:
500 TU/mL; No. 3: 5000 TU/mL; TU = Therapeutic Units).

The treatment regimen comprised two phases: a dose-escalation phase and a maintenance phase. During the dose-
escalation phase, injections were administered weekly with the following schedule: weeks 1-4: 0.1 mL, 0.2 mL, 0.4 mL,
0.8 mL (50 TU/mL); weeks 5-8: 0.1 mL, 0.2 mL, 0.4 mL, 0.8 mL (500 TU/mL); weeks 9—14: 0.1 mL, 0.2 mL, 0.4 mL,
0.8 mL, 1.0 mL (5000 TU/mL). The maintenance phase involved monthly injections of 1.0 mL (5000 TU/mL) from week
14 up to week 152. Dose or interval adjustments were allowed based on clinical response or adverse events.

Emergency medications and equipment for anaphylaxis management were prepared prior to each injection. Patients
were observed for 30 minutes post-injection to monitor adverse reactions, including urticaria or bronchospasm.
Clinicians managed adverse events as appropriate. Symptom evaluation and treatment efficacy were assessed every six
months. The recommended duration of SCIT was three years.

Follow-up and Data Collection

A standardized telephone follow-up was conducted to assess patients’ SCIT status and identify reasons for discontinua-
tion. The follow-up script was developed by the research team based on literature review and clinical expertise. It
consisted of structured questions on treatment status, reasons for discontinuation (predefined categories with allowance
for open-ended responses), adverse events, and patient perceptions of treatment efficacy and burden. For pediatric
patients, the primary caregiver was interviewed. Each patient was contacted up to three times before being classified as
lost to follow-up. In our department, patients undergoing SCIT are required to provide detailed contact information and
addresses; at the time of this study no cases of loss to follow-up were identified. Although not previously validated, the
script was pilot-tested on a small sample to ensure clarity and comprehensiveness. The complete script is provided in
Supplementary Material 1.

Symptom severity was evaluated using a visual analogue scale (VAS) at baseline and at 6 months, 1 year, 2 years, and
3 years after SCIT initiation. Patients rated nasal congestion, nasal itching, sneezing, rhinorrhea, ocular itching, headache,
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and sleep disturbance from 0 (no bother) to 10 (severe bother), with 0—3 considered mild, 3—7 moderate, and 7-10 severe.
Scores for all items were summed to obtain a total VAS score. A reduction of >50% from baseline was classified as
markedly effective, 20-50% as effective, and <20% as ineffective. “Unsatisfactory treatment efficacy” was defined as
<20% reduction in total VAS score and/or patient-reported perception of insufficient symptom relief relative to treatment
expectations after >3 months of SCIT.

Follow-ups were conducted for each patient from the initiation of SCIT until treatment completion, discontinuation,
or August 2023, whichever occurred first. Assessments were performed every six months during treatment and
additionally within 4-6 weeks after treatment discontinuation. SCIT dropout was defined as permanent discontinuation
within three years of initiation. Data were obtained through review of medical records and telephone follow-up. Baseline
demographic and treatment information—including sex, age, date of SCIT initiation, and duration—was recorded during
the up-dosing phase. Follow-up interviews were performed by two trained staff members, who received standardized
training on the script and interview procedures. To ensure consistency, both staff conducted pilot interviews on a small
sample of patients under supervision before initiating the full study. All subsequent interviews were conducted
independently using the standardized script to minimize recall bias.

Statistical Analysis

Data were analyzed using GraphPad Prism 8.0.2 (GraphPad Software, San Diego, CA, USA). Categorical variables, such
as dropout reasons by sex or by presence of comorbid allergic diseases, were compared using the chi-square (y?) test.
Continuous variables, specifically age, were compared between two dropout reason groups using independent-samples
t-tests. A p-value < 0.05 was considered statistically significant. Results are presented as mean + standard deviation (SD)
for continuous variables and as counts and percentages for categorical variables.

Results

Patient Characteristics

A total of 794 patients were included in the study, all residing in Shenzhen, Guangdong Province, China, with an age
range of 1 to 60 years (mean = SD: 14.71 £+ 10.76 years). Among them, 503 (63.35%) were male and 291 (36.65%) were
female. All patients had moderate-to-severe allergic rhinitis sensitized to house dust mite and/or domestic dust mite.
Concomitant allergic conditions included allergic conjunctivitis in 149 patients, atopic dermatitis/eczema/atopic derma-
titis in 116 patients, bronchial asthma in 63 patients, and chronic urticaria in 10 patients. A total of 58 patients
discontinued SCIT before completing the recommended treatment duration, resulting in an overall dropout rate of
7.30% (Table 1). The dropout group comprised 27 (46.55%) males and 31 (53.45%) females. The remaining patients
either completed the standard 3—5 years of SCIT or were still undergoing treatment at the time of data collection.

Clinical Diagnoses

Among the 794 patients included in the study, 538 (67.76%) were diagnosed with AR alone, while 256 (32.24%) had AR
in combination with bronchial asthma or other allergic conditions (Table 1). Among the 58 patients who discontinued
SCIT, 38 (65.52%) had AR alone and 20 (34.48%) had comorbid allergic conditions.

Reasons for Treatment Discontinuation

The primary reasons for SCIT discontinuation are summarized in Table 1. The most frequently cited reason was
relocation due to academic, occupational, or international travel commitments, accounting for 31 patients (53.45%).
The remaining reasons included: Perceived lack of treatment efficacy: 10 patients (17.24%); Limited time availability: 5
patients (8.62%); Pregnancy planning, active pregnancy, or gynecological conditions: 4 patients (6.90%); Marked
symptom improvement but inconvenience in transportation: 1 patient (1.72%); Academic stress due to college entrance
examinations: 1 patient (1.72%); Inability to continue treatment due to COVID-19—related restrictions: 1 patient (1.72%);
Medication dispensed but SCIT never initiated: 1 patient (1.72%); Undisclosed personal reasons: 4 patients (6.90%).
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Table | Patient Characteristics and Dropout Reasons

Patients (n=794)
Mean age * SD, years 14.71 £ 10.76
Male, n (%) 503 (63.35)
Disease, n (%)
-AR alone 538 (67.76)
-AR with comorbid allergies 256 (32.24)
Patents discontinuation, n (%) 58 (7.30)
Reason for discontinuation, n (%)
-Relocation for school, work, or international travel 31 (53.45)
-Unsatisfactory treatment efficacy 10 (17.24)
-Time constraints 5 (8.62)
-Pregnancy planning or gynecological issues 4 (6.90)
-Significant improvement but inconvenience in transportation 1 (1.72)
-Academic pressure (eg, national college entrance exams) 1 (1.72)
-Impact of COVID-19 pandemic 1 (1.72)
-Treatment not initiated despite medication being dispensed 1 (1.72)
-Undisclosed personal reasons 4 (6.90)

Associations Between Patient Characteristics and Dropout Reasons

Chi-square analysis showed a statistically significant association between sex and dropout reasons (y*> = 19.52, p =
0.012), with females more likely to discontinue due to relocation and males more likely to discontinue due to
unsatisfactory efficacy (Table 2). Age was compared between the relocation and unsatisfactory efficacy groups only,
as other dropout categories had too few cases for meaningful analysis. No significant difference in mean age was
observed between the relocation and unsatisfactory efficacy groups (Figure 1). The distribution of dropout reasons by the
presence or absence of comorbid allergic diseases showed no statistically significant differences (Table 3).

Table 2 Analysis of Dropout Reasons by Gender

Group Male, n (%) | Female, n (%) | ,* P
Relocation for school, work, or international travel 10 (32.26) 21 (67.74) 19.52 | 0.012
Unsatisfactory treatment efficacy 8 (80) 2 (20)

Time constraints 2 (40) 3 (60)

Pregnancy planning or gynecological issues 0 (0) 4 (100)

Significant improvement but inconvenience in transportation 1 (100) 0 (0)

Academic pressure (eg, national college entrance exams) 1 (100) 0 (0)

Impact of COVID-19 pandemic 0 (0) I (100)

Treatment not initiated despite medication being dispensed 1 (100) 0 (0)

Undisclosed personal reasons 4 (100) 0 (0)
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Figure | Analysis of dropout reasons by age.

Discussion

Subcutaneous immunotherapy remains the only treatment currently available that can alter the natural course of AR,
providing potential long-term remission. Despite its demonstrated efficacy, adherence to SCIT remains a major clinical
challenge due to the lengthy treatment duration, delayed symptom relief, and logistical demands of regular injections.
These challenges are particularly pronounced in rapidly developing urban areas such as Shenzhen, where high population
mobility and time constraints are common.

In this study, the SCIT dropout rate was 7.30%, which is comparatively low in the context of real-world data. This
may reflect the effectiveness of structured patient education and diligent follow-up conducted at our center. Most patients
were residents of central Shenzhen with relatively high socioeconomic and educational levels—factors that have been
previously linked to greater treatment adherence.

The leading cause of SCIT discontinuation was relocation for educational, occupational, or international purposes.
Females were significantly more likely than males to discontinue due to relocation, whereas no significant age difference
was observed between patients discontinuing for relocation versus unsatisfactory efficacy, and the presence of comorbid
allergic conditions did not significantly influence dropout reasons. The higher relocation-related dropout among females
may reflect greater logistical or family-related constraints that interrupt treatment. Notably, more than half of the patients

Table 3 Analysis of Dropout Reasons by Comorbid Allergic Disease Status

Group AR Alone, n (%) With Comorbid Ve P
Allergic Disease, n (%)

Relocation for school, work, or international travel 23 (74.19) 8 (25.81) 9.710 | 0.286

Unsatisfactory treatment efficacy 8 (80) 2 (20)

Time constraints 4 (80) 1 (10)

Pregnancy planning or gynecological issues 2 (50) 2 (50)

Significant improvement but inconvenience in transportation I (100) 0 (0)

Academic pressure (eg, national college entrance exams) 0 (0) 1 (100)

Impact of COVID-19 pandemic 0 (0) 1 (100)

Treatment not initiated despite medication being dispensed 0 (0) 1 (100)

Undisclosed personal reasons 2 (50) 2 (50)
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who relocated continued therapy at other institutions, indicating that discontinuation was primarily driven by external
factors rather than dissatisfaction with SCIT itself. These findings underscore the importance of tailored adherence
strategies: for female patients, facilitating continuity of care across locations and flexible scheduling may mitigate
relocation-related dropout.

Another key reason for the dropout was the perception of unsatisfactory treatment efficacy. This finding empha-
sizes the critical role of expectation management. Unrealistic expectations, whether excessively optimistic or pessi-
mistic, can erode patient confidence and lead to premature termination of treatment. Among patients who dropped out
due to failed expectation management, aside from individual pessimism, most had anticipated greater benefits from
immunotherapy compared to conventional pharmacological treatment.” According to the present study, males may
have higher sensitivity to perceived efficacy, reflecting differences in expectation management and tolerance for
delayed therapeutic benefit. For male patients, early counseling regarding treatment timelines, expected benefits, and
monitoring of progress may help reduce efficacy-related discontinuation. Prior studies suggest that patients with more
severe or persistent symptoms, such as those with concurrent asthma, are more motivated to overcome logistical
barriers due to a stronger perceived need for treatment.® Another study has demonstrated that patients who remain
adherent during the first year of SCIT are significantly more likely to complete the full therapeutic course.” Thus, the
provision of clear, written information outlining the treatment timeline, expected outcomes, risks, and limitations is
essential to fostering realistic expectations and long-term adherence.® Therefore, providing a clear and concise written
summary outlining the characteristics of AR and the SCIT treatment process may help reduce dropout caused by poor
expectation management. Notably, dropout rates tend to decline significantly after the first year of treatment
adherence.

Inconvenience related to treatment scheduling and transportation was another important factor contributing to
dropout. A retrospective study conducted in the Netherlands found that patients receiving SCIT through general
practitioners demonstrated better adherence, likely due to improved convenience and closer proximity to care
facilities.® Such findings suggest that minimizing the logistical burden of treatment may enhance patient com-
pliance, particularly in urban settings where time constraints frequently interfere with long-term care. Accordingly,
strategies such as flexible appointment scheduling, decentralization of care (eg, administering SCIT in primary
care settings), and reducing visit frequency—when clinically feasible—may help mitigate these barriers.

Pregnancy and gynecological concerns were also identified as factors contributing to SCIT discontinuation. Previous
studies have reported pregnancy as a common reason for dropout among female patients undergoing SCIT.'*'" In our
cohort, several female patients paused or discontinued treatment due to pregnancy planning, confirmed pregnancy, or
gynecological conditions. Therefore, it is crucial to assess reproductive intentions before initiating SCIT in women of
childbearing age. Notably, patients with allergic diseases may have increased motivation to maintain immunotherapy
during pregnancy, especially given that approximately 20% of women with asthma experience symptom exacerbation
during this period.'? Although SCIT has traditionally been approached with caution during pregnancy, accumulating
evidence indicates that continuing immunotherapy is generally safe and does not increase the risk of adverse maternal or
fetal outcomes.'*™'® Consequently, individualized counseling regarding fertility plans should be an integral component of
pre-treatment evaluation for female patients.

Finally, psychological conditions and systemic comorbidities such as autoimmune diseases and malignancies
may also influence adherence. While active autoimmune disorders and cancers are typically contraindications for

16,17

SCIT and patients with anxiety disorders should be enrolled with caution, some studies suggest that patients

with post-traumatic stress disorder may exhibit higher adherence, possibly due to more frequent healthcare
interactions.''?

This study has several limitations. As a retrospective, single-center analysis, it is subject to inherent biases and limited
generalizability. Data collection relied partly on telephone follow-up, which may introduce recall and selection bias;
although all patients provided detailed contact information and no cases of loss to follow-up were observed, the potential
for selection bias cannot be entirely excluded. Outcome assessment of “unsatisfactory treatment efficacy” was based on
patient-reported symptom relief and treatment expectations, which is inherently subjective. Follow-up data regarding

relocated patients and adverse reactions were limited, and information classified as “undisclosed personal reasons”
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reflects patient privacy constraints. Moreover, the study population mainly consisted of patients with higher educational
and socioeconomic status, which may not represent the broader population. Future multicenter studies with larger and
more diverse cohorts, along with more objective measures of efficacy and comprehensive tracking of relocation and
adverse events, are needed to confirm these findings.

Conclusion

Discontinuation of SCIT in patients with allergic rhinitis was mainly related to relocation, perceived efficacy, and
logistical challenges. Females were more likely to discontinue due to relocation, whereas males more often cited
unsatisfactory efficacy. Tailored strategies, including expectation management, assessment of reproductive plans, and
support for continuity of care across locations, may help reduce dropout. Strengthening patient education, offering
flexible follow-up, and minimizing treatment burden are essential to improve long-term adherence.

Data Sharing Statement

The datasets generated and analyzed during the current study are not publicly available due to institutional restrictions
and patient privacy protection, but they are available from the corresponding author upon reasonable request and with
permission from Shenzhen University General Hospital.
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This retrospective study used de-identified medical records from Shenzhen University General Hospital, including
pediatric patients. In accordance with the Institutional Review Board/Ethics Committee of Shenzhen University
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approval. All data were analyzed anonymously, and the study complied with the Declaration of Helsinki.
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