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Abstract

Background: The aim of this study is to investigate the impact of COVID-19 related treatment delay on subcutaneous im-
munotherapy (SCIT) efficacy in patients with allergic rhinitis (AR). Methods: The study was performed in 643 patients with
SCIT appointments between February 1 and May 31, 2020. The clinical assessment, performed at baseline (V0) and one year
later (V1), included visual analogue scale (VAS); daily symptom score (dSS); daily medication score (dMS); combined symptom
and medication scores (CSMS); quality of life (QoL); self-rating anxiety scale (SAS); and self-rating depression scale (SDS) for
each patient. Results: At V0, 249 patients were treated on schedule, and 394 were delayed (7 ± 4.68 weeks). Among them,
319 patients (105 on schedule, and 214 delayed) also completed the assessments at V1, with the absence of 25.39% patients
due to completion of SCIT, and 25.35% patients were withdrawal. The results of all assessments were within the normal range
for all patients at V0 and V1, with the exception of a slightly higher SDS score (56.13) at V0. In the SCIT delayed group.
there was a significant positive correlation between the length (weeks) of the delay and SDS score, and this was significantly
higher in patients with poor control of nasal symptoms. Conclusions: This study showed the long-term efficacy of SCIT for AR
patients, including those who have had to delay normal therapy due to the COVID-19 outbreak. The psychological status of
SCIT patients in response to lockdown of hospital services during this critical period should be considered.
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Abstract

Background: The aim of this study is to investigate the impact of COVID-19 related treatment delay on
subcutaneous immunotherapy (SCIT) efficacy in patients with allergic rhinitis (AR).

Methods: The study was performed in 643 patients with SCIT appointments between February 1 and
May 31, 2020. The clinical assessment, performed at baseline (V0) and one year later (V1), included visual
analogue scale (VAS); daily symptom score (dSS); daily medication score (dMS); combined symptom and
medication scores (CSMS); quality of life (QoL); self-rating anxiety scale (SAS); and self-rating depression
scale (SDS) for each patient.

Results: At V0, 249 patients were treated on schedule, and 394 were delayed (7 ± 4.68 weeks). Among
them, 319 patients (105 on schedule, and 214 delayed) also completed the assessments at V1, with the
absence of 25.39% patients due to completion of SCIT, and 25.35% patients were withdrawal. The results of
all assessments were within the normal range for all patients at V0 and V1, with the exception of a slightly
higher SDS score (56.13) at V0. In the SCIT delayed group. there was a significant positive correlation
between the length (weeks) of the delay and SDS score, and this was significantly higher in patients with
poor control of nasal symptoms.

Conclusions: This study showed the long-term efficacy of SCIT for AR patients, including those who have
had to delay normal therapy due to the COVID-19 outbreak. The psychological status of SCIT patients in
response to lockdown of hospital services during this critical period should be considered.
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Key words: COVID-19, clinical manifestation, delayed therapy, depression, subcutaneous immunotherapy
(SCIT)

Abbreviations used

AR: allergic rhinitis

AIT: allergen-specific immunotherapy

IgE: immunoglobulin E

COVID-19: coronavirus disease 2019

SCIT: subcutaneous immunotherapy

RWE: real world evidence

WAO: World Allergy Organization

EAACI: European Academy of Allergy and Clinical Immunology

ARIA: Allergic Rhinitis and Its Impact on Asthma

VAS: visual analogue scale

dSS: daily symptom score

dMS: daily medication score

CSMS: combined symptom and medication scores

QoL: quality of Life

RQLQ: Rhinoconjunctivitis Quality of Life Questionnaire

SAS: self-rating anxiety scale

SDS: self-rating depression scale

JACI: Journal of Allergy and Clinical Immunology

Dp: dermatophagoides pteronyssinus

Df: dermatophagoides farinae

SD: standard deviation

CRS: chronic rhinosinusitis

CHD: coronary heart disease

FD: functional dyspepsia

PI: primary insomnia

RT: radiotherapy

H1A: oral and/or topical (eyes or nose) non-sedative H1 antihistamines

INS: intranasal corticosteroids

IgG4: immunoglobulin G4

IgE: immunoglobulin E

Introduction
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The prevalence of allergies is increasing, and the most common manifestation of this are the respiratory
allergic diseases such as allergic rhinitis (AR) and asthma1,2. Aomg patients with AR and allergic asthma,
allergen-specific immunotherapy (AIT) is the only treatment option that induces clinical and immunologic
allergen-specific immune tolerance, thus conferring a long-lasting clinical benefit3,4. Subcutaneous immu-
notherapy (SCIT), which is the most common form of AIT, has been demonstrated to be highly effective
for treating patients with a mite allergy, and/or seasonal pollinosis5. SCIT usually involves administering a
gradually increasing dose of the specific allergen to allergic patients until the effective dose is reached, which
takes several weeks and is followed by two or more years of maintenance doses6. Patient compliance and
education during treatment has been shown to play an important role in guaranteeing the disease-modifying
effect of SCIT7. However, the impact of treatment delays on the condition of SCIT patients with allergic
diseases has not yet been reported.

At the end of 2019, the global community witnessed the outbreak of the coronavirus disease 2019 (COVID-
19) in China, which has subsequently had a tremendous influence on clinical, educational, research, and
community responsibilities around the world8. In the event of such a global infectious pandemic, allergy
and immunology specialists have suggested that rapid and drastic measures may be needed, which limit
or require adjustment of ambulatory allergy services9. Affected by the pandemic, many patients who were
receiving SCIT were forced to discontinue or postpone treatment in the hospitals, which led us to consider
whether these patients experienced any physical and/or mental impacts because of treatment delay during
this period. Real world evidence (RWE) allows for estimates of effectiveness rather than efficacy in various
typical practice settings, as well as the examination of clinical outcomes in a diverse study population, which
is representative of patients observed in clinical practices5. In this research, we follow up on the physical and
mental outcomes on SCIT patients that experienced treatment delays, based on RWE up to one year. This
will enable us to develop novel strategies for future SCIT management during the COVID-19 pandemic.

According to the recommendations of World Allergy Organization (WAO) and European Academy of Allergy
and Clinical Immunology (EAACI)10,11, a comprehensive set of end-points were chosen for our research. To
measure symptom and medication (1) these included visual analogue scale (VAS); daily symptom score
(dSS); daily medication score (dMS); and combined symptom and medication scores (CSMS). To measure
quality of life (QoL) (2), and psychological burden (3) these included self-rating anxiety scale (SAS); and
self-rating depression scale (SDS). These commonly used indices were selected to demonstrate the severity
of symptoms, use of medication, quality of life, effect of anxiety and depression related symptoms in patients
with delayed SCIT during the COVID-19 outbreak.

Methods

Study design

This multicenter, two-armed, real-world study included patients with AR and IgE-mediated sensitization
to dermatophagoides pteronyssinus(Dp) and/or dermatophagoides farinae (Df). Patients were undergoing
ongoing SCIT with a treatment visit during the period between February 1 and May 31, 2020 (during
the COVID-19 outbreak in China) for the first visit (V0) and for follow-up 1-year later (V1). They were
enrolled from the departments of otorhinolaryngology from five tertiary hospitals (in three provinces in
southern China), including Zhujiang Hospital of Southern Medical University, the Third People’ s Hospital
of Changzhou, the First People’s Hospital of Foshan, the People’s Hospital of Guangxi Zhuang Autonomous
Region and Liuzhou People’s Hospital. Approval to conduct this study was obtained from the institutional
review board of all participating hospitals. The patients in this study were all from hospitals not designated
for COVID-19 infected patients. Special measures were performed to prevent patients with a COVID-19
infection from entering the hospitals. The patients received at least one reminder call a week prior to their
SCIT appointment.

A standard protocol for SCIT ® (50% Dp and 50% Df, Allergopharma Joachim Ganzer KG, Reinbek,
Germany) was used for all patients in both the build-up and maintenance phases. For the build-up phase,
SCIT® dose was gradually increased every 1-2 weeks until the maximum tolerated dose for the individual
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was reached, and the treatment for a total of 18 weeks including the dose increases.. In the build-up phase,
injections at an interval of more than 2 weeks were regarded as delayed treatment. For the maintenance
phase, the maximum tolerated dose was given subcutaneously every 4-6 weeks for at least 2 years. During
the maintenance phase, injections at an interval of more than 6 weeks were regarded as a delayed treatment.
The dosage adjustment plan in the case of delayed treatment for SCIT patients in the build-up phase was
as follows: (1) > 2 weeks, the dose was adjusted to 50% of the last dose; > 4 weeks, start again from the
initial dose concentration. The dosage adjustment plan in the case of delayed treatment for SCIT patients
in the maintenance phase was: (1) > 6 to 8 weeks, the dose was adjusted to 50% of the last dose; (2) > 8
weeks, the dose was adjusted to 5% of the last dose; (3) > 52 weeks, and the treatment was resumed from
the starting concentration. The course of SCIT in this study was at least 3 years.

Study patients

Patients who met the following inclusion criteria were included in the study: (1) a positive allergy test result
to Dp and Df by either skin prick test [scored ++ or above (Alutard, ALK-Abellórd, Denmark)] or by
PharMacia CAP system for serum sIgE level [?] 2 (LG Chem, South Korea); (2) a confirmed diagnosis
of AR based on the criteria of ‘Allergic Rhinitis and Its Impact on Asthma (ARIA)’12; (3) with ongoing
SCIT in one of the selected hospitals before the COVID-19 outbreak; (4) with signed informed consent for
participating in this study.

Exclusion criteria were as follows: (1) forced expiratory volume in 1 second (FEV1) < 80%, as predic-
tive value in patients with allergic asthma; (2) pregnant or lactating women; and (3) patients with other
contraindications to SCIT.

Assessment of clinical manifestations

The data were collected by paper- or web-based questionnaires for both V0 and V1. Children (aged under
14) completed the questionnaires with the help of their parents. The clinical manifestations assessed were
symptoms (VAS13,14, dSS15), medication (dMS16, CSMS17), quality of life (QoL18,19), psychological bur-
dens (SAS, SDS20,21) and clinical control of SCIT patients in the week prior to treatment (see details in
supplement ).

Statistical analysis

Statistical analyses were conducted with GraphPad Prism 7. Continuous variables are presented as means
and standard deviations (SD) or interquartile ranges (IQR) as appropriate, and the categorical variables are
presented as counts and percentages. Demographic data and clinical characteristics were computed for all
included participants and compared using chi-square or Fisher exact tests. Differences in clinical outcomes
were compared using nonparametric Mann-Whitney tests or Kruskal-Wallis test, where appropriate. The
correlation of treatment delay time interval and the score of SDS at V0 was evaluated by Spearman’s
correlation analysis. P value of < 0.05 was considered as statistically significant.

Results

Epidemiologic and demographic characteristics

Of the 654 patients who were assessed for eligibility, 11 were excluded as their last injection date of SCIT
was not recorded in the questionnaire. At V0, 249 patients (38.72%) were receiving SCIT on schedule while
394 patients (61.28%) were receiving postponed SCIT. At V1, 161 patients (25.04%) had already completed
SCIT (for more than three years), and 163 patients (25.35%) had withdrawn from SCIT. Thus, a total of
105 patients treated on schedule (32.92%) and 214 patients with treatment delay (67.08%) were available
for follow-up in V1. Of these, a few patients were excluded due to missing data or inappropriately filled in
questionnaires (Figure 1 ).

The median time interval of delayed SCIT was 7 weeks, and ranged from 1 to 30 weeks. The groups of
scheduled SCIT and delayed SCIT were comparable in terms of the treatment phases and diagnosis. There
was no significant difference for age, gender, and adverse reactions between the scheduled SCIT and delayed

5
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SCIT groups at both V0 and V1. None of the study patients were infected by COVID-19 during the study
(Table 1 ).

Clinical efficacy in patients with delayed SCIT compared to on-schedule SCIT

For subjective symptoms, the mean +- SD value of VAS was 2.67 +- 2.10 at V0 and 2.271 +- 1.53 at V1 for
patients with delayed SCIT, whereas patients with scheduled SCIT had a higher score of 3.08 +- 2.13 at V0
(P = 0.0191) and 2.30 +- 1.82 at V1 (Figure 2, A ). The number of patients with delayed SCIT who did
not feel any symptoms was 14.79%, and patients who reported moderate symptoms was 21.01%. This was
more than 4.27% (P = 0.0001), and less than 30.33% (P = 0.0136) than in patients with scheduled SCIT
at V0. Severe symptoms were reported in 0.47% of patients with delayed SCIT, which was less than 3.84%
than in patients with scheduled SCIT (P = 0.0424) (Table 2 ).

With a similar tendency as VAS, the mean +- SD value of dSS was 0.63 +- 0.50 in patients with delayed
SCIT, which was also lower than the scheduled SCIT group at V0 (0.76 +- 0.60, P = 0.0208). However, the
score of 0.60 +- 0.43 in patients with delayed SCIT was significantly higher than the score of 0.51 +- 0.47
for scheduled SCIT patients at V1 (P = 0.0375) (Figure 2, B ). The conjunctival symptom of watery eyes
at V0, and nasal symptoms of itchy nose and of sneezing at V1, showed a significant difference between the
delayed and scheduled SCIT groups (P = 0.0267, P = 0.0001, and P = 0.0267 respectively) (Table 2 ).

For rescue medication, medication usage among patients was significantly increased in the delayed SCIT
group compared to the scheduled SCIT group (P = 0.0478) at V0 (Figure 2, C ), particularly the usage
of intranasal corticosteroids (INS) (P = 0.0177). For allergic control, intake of INS with or without H1-
antihistamine was increased up to nearly 50% at V0 in the delayed SCIT group. However, no major difference
of dMS was observed between the groups at V1 (Table 2 ). Moreover, the score of CSMS, which balances
both symptoms and the need for anti-allergic medication in an equally weighted manner, shows no statistical
difference in patients with delayed or scheduled SCIT at V0 and V1 (Figure 2, D ).

For QoL assessment, the mean value with upper to lower 95% CI of QoL grade was 20.89 (18.73 to 23.05) and
26.97 (24.17 to 29.76) in patients with delayed and scheduled SCIT at V0, respectively (P < 0.0001), showing
less life damage among delayed SCIT patients. The remarkable difference in the grade of 20.71 (18.15 to
23.27) in patients with delayed SCIT in comparison to 17.85 (13.96 to 21.74) in patients with scheduled
SCIT was seen at V1 (P = 0.0334) (Figure 2, E ). The number of patients with activity problems (P <
0.0001) and generalized symptoms (P = 0.0093) during the past week at V0 were found to be prominently
reduced in the delayed SCIT group, while at V1, sleep problems, generalized symptoms, practical problems,
nasal symptoms, ocular symptoms, and emotional problems were prominently increased in comparison with
the scheduled SCIT group (all P < 0.05) (Table 2 ).

Emotional evaluation from patients with delayed and scheduled SCIT.

To investigate the level of anxiety and depression related symptoms in patients undergoing SCIT at V0 and
V1, we compared the SAS and SDS data to healthy controls: healthy subjects outside of22 or during23 the
COVID-19 outbreak; COVID-19 related individuals (front-line clinical staff24 or survivors25 of COVID-19);
patients with allergy and inflammation related diseases (AR26, asthma27, chronic rhinosinusitis (CRS)28);
patients with chronic disorders (coronary heart disease (CHD)29, functional dyspepsia (FD)22 and primary
insomnia (PI)30); and cancer patients post radiotherapy (RT)31 in China.

As shown in figure 3, A , SAS in patients with delayed SCIT at V1 was 33.79 +- 7.95, which was significantly
lower than 40.66 +- 7.61 in the scheduled SCIT group at V0, 37.96 +- 5.23 of healthy control during the
COVID-19 outbreak, 45.89 +- 1.12 of front-line clinical staff in the COVID-19 outbreak, 43.2 +- 10.2 of
COVID-19 survivors, 42.23 +- 14.32 of AR patients, 40.80 +- 8.10 of asthma patients, 39.4 0 +- 11.55
of CRS patients, 43.9 +- 5.6 of patients with CHD, 42.07 +- 8.01 of patients with FD, 51.8 +- 10.8 of
patients with PI, and 55.69 +- 10.01 of cancer patients post RT (all P < 0.0001). However, there was no
significant difference between patients with delayed SCIT at V1 (33.79 +- 7.95) when compared to patients
with scheduled SCIT at V1 (34.84 +- 7.07), patients with delayed SCIT at V0 (34.87 +- 8.48), or to healthy
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controls outside of the COVID-19 outbreak (33.85 +- 6.4).

As shown in figure 3, B , the SDS score in delayed SCIT patients at V1 (38.51 +- 12.88) was significantly
lower when compared to delayed SCIT patients at V0 (40.48 +- 14.86, P < 0.01), and also scheduled SCIT
patients at both V1 (44.67 +- 14.74, P < 0.0001) and V0 (56.13 +- 10.73, P < 0.0001). Similarly, the
SDS score in delayed SCIT patients at V1 was not statistically different from the healthy controls outside
of the COVID-19 outbreak (34.81 +- 7.43). However, this was dramatically decreased when compared with
healthy patients during the COVID-19 outbreak (44.2 +- 5.46), front-line clinical staff in the COVID-19
outbreak (50.13 +- 1.813), COVID-19 survivors (47.3 +- 13.1), patients with AR (43.32 +- 13.78), asthma
(44.90 +- 9.10), CRS (54.05 +- 10.96), CHD (53.60 +- 8.70), FD (43.27 +- 10.04), PI (55.40 +- 8.90), and
cancer patients post RT (59.05 +- 9.40), all P < 0.05. Among them, scheduled SCIT patients at V1 and
V0, delayed SCIT patients at V0, COVID-19 survivors, patients with AR, asthma, CRS, CHD, FD, PI and
cancer patients post RT had a SDS scores over the depression threshold of 53.

The proportion of patients without depression from the scheduled and delayed SCIT groups were 28.11% and
66.86% at V0, and 60.95% and 82.12% at V1, respectively. The percentage of; mildly depressed patients for
the scheduled and delayed groups was 60.33% and 29.33% at V0, 32.35% and 18.96% at V1; and moderately
depressed patients, 11.16% and 3.81% at V0, 5.80% and 1.42% at V1, respectively (all P < 0.0001). Severely
depressed patients accounted for 0.40% and 0.90% at V0 and V1 respectively from the scheduled SCIT group,
with 0% in the delayed SCIT group at both timepoints (Figure 3, C ). In addition, a positive correlation of
SDS and time interval of SCIT delay (r = 0.3975, P < 0.0001) was observed (Figure 3, D ). The proportion
of SAS, as well as the correlation between SAS and delayed SCIT time interval at V0 are shown in figure
S1 .

Clinical outcomes and depressive symptoms were interlinked

We further split the cohort into a non-depressed and depressed group based on SDS scores to determine
whether psychological status had an influence on clinical manifestations. In figure 4 ,A-E , it can be seen
that for SCIT patients, the mean values of VAS (2.46 at V0; 2.10 at V1), dSS (0.57 at V0; 0.52 at V1), CSMS
(at 1.0 V0; at 0.74 V1), and QoL (19.12 at V0; 17.57 at V1) in the non-depressed group are significantly
lower than VAS (3.20 at V0; 2.83 at V1), dSS (0.74 at V0; 0.72 at V1), CSMS (1.5 at V0; 0.96 at V1), QoL
(25.41 at V0; 25.86 at V1) in the depressed group (all P < 0.05).

The mean SDS score in patients undergoing SCIT was remarkably increased in patients with poorly controlled
(42.16 at V0 and 39.65 at V1) and well controlled symptoms (40.54 at V0 and 41.2 at V1), when compared
to those with completely controlled symptoms (32.24 at V0 and 29.58 at V1) (P < 0.01) (Figure 4, F ).
The difference between clinical manifestations and clinical control in comparison to symptoms of anxiety are
shown in figure S2 .

Discussion

In the context of developing novel future strategies for SCIT management during the COVID-19 pandemic,
our research confirmed that long-term efficacy of SCIT is not negatively affected by COVID-19 related
treatment delay, in patients with AR (some also with asthma). In addition, we also demonstrated the
presence of psychological symptoms, especially depressive symptoms, in patients undergoing SCIT during
the COVID-19 outbreak.

During this study, we found that 25.35% of SCIT patients had withdrawn from treatment before V1, which
is similar to findings from the recent EAACI survey in which 75% of patients underwent maintenance phase
SCIT during the COVID-19 pandemic32. An objective reason for this would be that social quarantine was
called for in response to the COVID-19 outbreak; and a subjective reason may be that patients avoided
going to hospital during this time. Currently, the treatment for patients allergic to inhaled allergens who are
not infected with COVID-19 is controversial. ARIA-EAACI33 recommends the continuation of SCIT, when
infection prevention and control measures are strictly followed at the hospital according to the request of
WHO34,35. On the contrary, American Academy of Allergy, Asthma & Immunology (AAAAI) 9 suggests that
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it is possible to delay SCIT injections to an interval of once every 2 weeks in the build-up phase, and once
every 6 weeks in the maintenance phase (which matched our study design), or even to suspend treatment
until social quarantine is cancelled. These diverse viewpoints inspired us to investigate whether there was a
difference in clinical presentation between patients receiving SCIT on schedule, and those with a treatment
delay. Our results showed that clinical symptoms, medication use, and quality of life were all within the
normal range for SCIT patients. In addition, we found no significant difference between scheduled SCIT and
delayed SCIT patients at the 1 year follow up period. The result demonstrated again the long-term efficacy
of SCIT in patients with AR, even with a delay in therapy during the COVID-19 pandemic. This information
may encourage patients who have had to delay SCIT to continue their treatment once the necessary social
quarantine is over, to recover their allergen-specific immune tolerance and modify the progression of the
disease.

Psychological disorder was also a notable element among patients undergoing SCIT during the COVID-19
pandemic. In a report from China, up to 35.1%, 20.1%, 18.2% of people showed depressive symptoms, the
symptoms of anxiety disorders, and a change in sleep quality during the COVID-19 pandemic, respectively36.
In our study, the depressive symptoms in both scheduled and delayed SCIT patients at V0 was significantly
higher than at V1, and exceeded the normal range at both time points. Depressed patients reported an
increase in symptoms, reduced quality of life, and poor control of symptoms during the SCIT, which was pos-
itively correlated with delayed treatment at V0. Our findings may serve to remind allergists/immunologists
that the psychological burden on patients undergoing SCIT during the COVID-19 epidemic should be valued
with the great attention, particularly with regard to depressive symptoms37. The introduction of patient
education to relieve depression, should be included as part of the management of SCIT, has previously been
suggested38.

Further developing the application of patient education and telemedicine is an important part of patient care
during the unique circumstances brought by the COVID-19 pandemic39,40. Allergists/immunologists have
been urged to respond to this need by extending the long-standing trust developed through years of face-
to-face encounters into online resources41. To assist patients with scheduled SCIT, allergists/immunologists
are recommended to post information on their web site and social media channels regarding frequently asked
questions surrounding the COVID-19 outbreak, the changes to their SCIT practice setting, the differences
between acute AR and asthma symptoms, as well as indications for COVID-19 testing. All of this can
lower the psychological distress for patients before they seek help at hospitals or clinics42,43. The patients
with delayed SCIT are recommended to continue with follow-up visits online, and when possible, home
delivery and digital medicine services can be used to obtain scheduled questionnaires and monitor drug
administration44,45. Local community organizations and health services can also be utilized to assist patients
who are treated at home, and who may need support services to ensure optimal care46-49. This unique period
during the COVID-19 pandemic brings not only challenges, but also the opportunities to update and improve
the management of SCIT.

Our RWE study provides valuable information on physical and mental manifestations among patients un-
dergoing delayed SCIT in a real-world setting, which is essential to the evidence base required for treatment
practices50. Due to the limited design of the current study we are not able to make conclusions regarding
the underlying mechanism of delayed SCIT immune responses. To investigate this further, immunopatho-
logical features such as allergen-specific immunoglobulin E (IgE) and immunoglobulin G4 antibodies, may
be helpful.

In conclusion, we were able to confirm the long-term efficacy of SCIT in patients with AR, even in patients
with delayed treatment due to the COVID-19 pandemic. In addition, comorbid mild depressive symptoms,
which were more common in patients with not fully controlled SCIT, may require more attention.
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Table 1. Clinical characteristics of patients with SCIT scheduled and delayed.
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Patients with SCIT
scheduled (n=249)

Patients with SCIT
delayed (n=394)

P value

Age (mean±SD) 13±11.34 12±11.16 ns
Gender ns
Male 163 249
Female 86 145
Treatment phase 0.0057*

Build up phase1 54 53
Maintenance phase2 195 296
Diagnosis 0.0001*

AR only 246 363
AR +Asthma 1 31
AR+Asthma+AC 1 0
AR+IBS 1 0
Adverse
reactions(V0/V1, %)

ns

Immediate local
reactions

0/1.9% 1.0%/1.9%

Immediate systemic
reactions

0/1.0% 0.3%/0.9%

Delayed local reactions 0.4%/1.0% 1.8%/2.8%
Delayed systemic
reactions

0/0 0/0.5%

Convid-19 infection 0 0

Data are provided as n, unless indicated otherwise. SCIT: subcutaneous immunotherapy; SD: standard
deviation; AR: Allergic rhinitis; AC: Allergic conjunctivities; IBS: irritable bowel syndrome; V0: patients at
the first visit; V1: patients at 1-year follow up; COVID-19: coronavirus disease 2019.
1AIT was given by increased dose every 1-2 weeks until the maximum tolerated dose of the individual was
reached.
2 The maximum tolerated dose of the patients was given subcutaneously every 4-6 weeks for 2 years.
* P value of < 0.05 was considered as statistically significant.

Table 2. Clinical manifestations in detail of patients with SCIT scheduled and delayed.

V0 V0 V0 V1 V1 V1
SCIT
scheduled

SCIT
delayed

P value SCIT
scheduled

SCIT
delayed

P value

VAS
Never 9 (4.27%) 50 (14.79%) 0.0001* 10 (9.62%) 20 (9.42%) ns
Mild 125

(59.24%)
195
(57.69%)

ns 73 (70.19%) 152
(71.71%)

ns

Moderate 64 (30.33%) 71 (21.01%) 0.0136* 17 (16.35%) 39 (18.40%) ns
Severe 13 (6.16%) 22 (6.51%) ns 4 (3.84%) 1 (0.47%) 0.0424*

dSS
Nasal
symptoms

213 (85.54%) 319 (83.51%) ns 81 (77.14%) 183 (86.73%) 0.0231*

Itchy nose 147
(59.51%)

200
(50.76%)

ns 42 (39.90%) 154
(54.46%)

0.0001*
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Sneezing 187
(75.10%)

280
(71.98%)

ns 54 (51.30%) 154
(71.96%)

0.0001*

Runny nose 152 (61.54%) 222 (57.22%) ns 61 (58.10%) 123 (57.48%) ns
Blocked nose 136 (55.06%) 203 (52.18%) ns 53 (50.48%) 115 (53.74%) ns
Conjunctival
symptoms

117 (47.56%) 173 (43.91%) ns 34 (32.38%) 85 (39.91%) ns

Itchy/red
eyes

114
(46.15%)

167
(42.49%)

ns 33 (31.43%) 80 (37.38%) ns

Watery eyes 71 (28.97%) 82 (21.13%) 0.0267* 17 (16.19%) 35 (16.43%) ns
dMS
Never 202 (81.78%) 295 (75.84%) ns 90 (85.71%) 183 (85.91%) ns
H1A 29 (11.74%) 43 (11.05%) ns 9 (8.58%) 16 (7.51%) ns
INS
with/without
H1A

10 (4.05%) 35 (9.00%) 0.0177* 6 (5.71%) 9 (4.22%) ns

Oral
corticosteroids
with/without
INS,
with/without
H1A

6 (2.43%) 16 (4.11%) ns 0 5 (2.36%) -

QoL1

Activity
problems

194 (78.54%) 226 (57.80%) 0.0001* 71 (67.62%) 124 (57.94%) ns

Sleep problems 144 (57.83%) 201 (51.40%) ns 47 (44.76%) 128 (59.81%) 0.0097*

Generalized
symptoms

162 (65.59%) 213 (55.22%) 0.0093* 51 (48.57%) 133 (62.15%) 0.0185*

Practical
problems

179 (72.47%) 302 (76.84%) ns 31 (67.39%) 169 (78.97%) 0.0001*

Nasal
symptoms

208
(84.21%)

334
(84.99%)

ns 77 (73.33%) 183
(85.51%)

0.0063*

Ocular
symptoms

137 (55.46%) 218 (55.75%) ns 41 (39.05%) 127 (59.35%) 0.0005*

Emotional
problems

122
(49.39%)

164
(41.94%)

ns 35 (33.33%) 102
(47.89%)

0.0137*

Date were n or (percentage). V0: patients at the first visit; V1: patients at 1-year follow up; SCIT:
subcutaneous immunotherapy; VAS: visual analog scale; dSS: daily symptom score; dMS: daily medication
score; H1A: oral and/or topical (eyes or nose) nonsedative H1 antihistamines; INS: intranasal corticosteroids;
QoL: quality of Life.
* P value of < 0.05 was considered as statistically significant.
1 QoL evluation by quality of life questionnaire (RQLQ).

Figure legends

Figure 1. Study flow chart.

SCIT: subcutaneous immunotherapy; V0: patients at the first visit; V1: patients at 1-year follow up; VAS:
visual analogue scale; dSS: daily symptom score; dMS: daily medication score; CSMS: combined symptom
and medication scores; QoL: quality of life; SAS: self-rating anxiety scale; SDS: self-rating depression scale.
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Figure 2. Clinical manifestations in patients with scheduled and delayed SCIT.

(A-E), Mean values with 25th and 75th percentiles are indicated by scale bar. ****P < 0.0001, ***P <
0.001, **P < 0.01, *P < 0.05.

SCIT: subcutaneous immunotherapy; VAS: visual analogue scale; dSS: daily symptom score; dMS: daily
medication score; CSMS: combined symptom and medication scores; QoL: quality of life; V0: patients at
the first visit; V1: patients at 1-year follow up.

Figure 3. Emotional evaluation of different diseases and SCIT among patients in this study.

(A-B), Compared SAS and SDS of delayed SCIT group at V1, to delayed SCIT group and V0, scheduled
SCIT group at V0 and V1 in this study and different diseases. Mean values with SD are indicated by scale
bar.

(C), Proportion of SDS in patients with scheduled or delayed scheduled or delayed at V0 and V1. Mean
values with 25th and 75th percentiles are indicated by scale bar.

(D), Correlation of SDS with time interval in the delayed SCIT group at V0.

****P < 0.0001, ***P < 0.001, **P < 0.01, *P < 0.05.

SCIT: subcutaneous immunotherapy; SAS: self-rating anxiety scale; SDS: self-rating depression scale;
COVID-19: coronavirus disease 2019; AR: allergic rhinitis; CRS: chronic rhinosinusitis; SD: standard devi-
ation; RT:radiotherapy; V0: patients at the first visit; V1: patients at 1-year follow up.

Figure 4. Compared clinical manifestations and control to depressive symptoms.

(A-E), Compared VAS, dSS, dMS, CSMS, and QoL of SCIT patients in non-depressed group to depressed
group at V0 and V1. Mean values with 25th and 75th percentiles are indicated by scale bar. ****P < 0.0001,
***P < 0.001, **P < 0.01, *P < 0.05.

(F), Compared clinical control of SCIT patients to depressive symptom at V0 and V1. Mean values with
25th and 75th percentiles are indicated by scale bar. ***P < 0.001, **P < 0.01, *P < 0.05.

SCIT: subcutaneous immunotherapy; VAS: visual analogue scale; dSS: daily symptom score; dMS: daily
medication score; CSMS: combined symptom and medication scores; QoL: quality of life; SDS: self-rating
depression scale; V0: patients at the first visit; V1: patients at 1-year follow up.
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