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ABSTRACT:

Background:The success ofsubcutaneous immunotherapy (SCIT) mostly depends on regular
injections. Our aim was to investigateadherence to SCIT with aeroallergens during theCOVID-19

pandemicand demonstrateclinical consequences of treatment disruptionsinreal-life.

Methods:Visual analogue scalefor quality of life (VAS-Qol), VAS for symptom scores (VAS-
symptom), medication scores (MSs) and total symptom scores (TSS-6) were recorded during the
pandemic in 327adult allergic rhinitis and/or asthmaticpatients receiving maintenance SCITand
these scores were compared with the pre-pandemic data. Patients weregrouped according
toSCIT administration intervals; no delay (Group 1), <2 months (Group 2), and 22 month intervals

(Group 3).

Results: 104 (31.8%) patients (Group 3)were considered as non-adherent which was mostly
related to receiving SCIT with HDMs and using public transportation for reaching the
hospital.MedianMS, VAS-symptom and TSS-6 scores of Group 3 patients during the pandemic
were higher than the pre-pandemic scores (p=0.005, p<0.001,p<0.001, respectively) whereas
medianVAS-QolL scores of Group 3 during the pandemic were lower than the pre-pandemic
scores(p<0.001). Median TSS-6 and VAS-symptom scores were the highest in Group 3 compared
to other groups (p<0.001 for each comparison). Median VAS-QolL scores were the lowest in

Group 3 compared to Group 1 and Group 2 (p<0.001, p=0.043, respectively).
Conclusion:When precautions in allergy clinics are carefully applied, adherence to SCIT can be
high during a pandemic. Patients must be encouraged to regularly adhere to SCIT injectionssince

delays in SCIT administration can deteriorate clinical symptoms.

Keywords: Adherence,COVID-19, pandemic, real-life study,subcutaneous immunotherapy
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INTRODUCTION:

On March 11, 2020 when the World Health Organization (WHO) declared the 'corona
virus disease 2019' (COVID-19) a pandemic, the first case was announced by the Ministry of
Health in Turkey. COVID-19 pandemic itself and the social restriction measures applied to control
the transmission of the virus have influenced many areas of medical interventions including
ongoing treatments of chronic diseases all over the world. Meanwhile statements from specific
health organisations have been announced to warn patients and healthcare professionals about
the importance of maintaining such treatments under many different clinical conditions.

Similarly, a recentAllergic Rhinitis and its Impact on Asthma (ARIA)-European Academy for Allergy
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and Clinical Immunology (EAACI) statement has addressed issues and recommendations on how
to handle allergen immunotherapy (AIT) during the pandemic®.

AlT,the only diseasemodifying therapy that confers a long-term clinical benefit for
inhalant and venom allergies,has been used as a treatment modalityfor more than 100 years?>.
Subcutaneous immunotherapy (SCIT), the oldest route of administration has disadvantages like
necessity of regular follow-ups and applications in the clinic when compared to other
routes?36.Therefore, it is inevitable that there could be disruptions in SCIT administrations during

the COVID-19 pandemic that has deeply affected the health care system.

The ARIA-EAACI statement document recommended prolonging injection intervals during
SCIT inpatients acutely infected by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) like in other respiratory infections. However, by taking necessary precautions,thecontinuation
of SCIT was recommended in asymptomatic patients withoutsuspicious infection and/or possible
contact with SARS-CoV-2 positive individuals, in patients with negative test results, in those
following an adequate quarantine period and finally in those with high serum IgG levels to SARS-
CoV2 with non-detectable virus specific IgM levelsl.This statement is expected to have an
important influence inguiding daily clinical practice of SCIT in many countries since treatment
disruptions caused by a pandemic is a new field for the physicians and it is important to prevent
any negative effects on treatment success. Real-life data on SCIT practices during the pandemic
are important to show the implementation and further improvement of such recommendations.
In this real-life multicentre study, our aim was to investigate adherence to SCIT and influence of
treatment disruptions on short-term clinical outcomes in patients on maintenance phase of SCIT

with aeroallergens during the COVID-19 pandemic.

METHODS:

Study design
This multi-centre study was prospectively conducted on adultallergic rhinitis (AR) and/or

asthmaticpatients receiving themaintenance phase of SCIT with aeroallergensin the coordinating

centre of the study, the adult immunology and allergy clinic at Istanbul Faculty of Medicine and
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in  three other adult immunology and allergy centres in Istanbul(Yedikule
ChestDiseasesandThoracicSurgeryEducationandResearchHospital,SisliHamidiyeEtfal Education

and Research Hospital,Kartal Dr LiitfiKirdar Education and Research Hospital).

During the study period of March 15, 2021 and September 15, 2021, patients’ routine
SCIT injection visits were continued under strict virus transmission prevention measures. All staff
members used personal protective equipments duringSCIT application visits to ensure standard
contact and droplet protection®. Wearing a surgical mask was mandatory for all patients.
Sufficient time was left between each application and interviews to provide ambient ventilation,
necessary preparations anddisinfectionof materials that might have been contaminated. As
recommended,injection visits were not interrupted unless the patient and/or his/her contact
persons were infected.All allergy clinics participating in the studykept providing their outpatient
services in order not to affect patients’ adherence during the pandemic period. Coordination
between the centres was continued with regular calls during the study period to notice any

failures in routine practices.

Treatment interruptions and their reasons were collected through telephone interviews
at the end of August.In addition, the patients' educational status, professions, transportation
options for reaching the hospital, smoking habits, co-morbid diseases, concomitant drug usage
and concomitant COVID-19 infection, were all questioned (For detailed information please refer

to the supplementary).

The patients were allocated into three groups according to SCIT application periods. The
first group consisted of the patients who received SCIT injections in the recommended routine
time interval of one month. The patients who missed injection doses that resulted in an interval
of <2 months and 22 months between subsequent injections formed the second and third
groups, respectively?.Patients in Group 3 were considered as non-adherent whereas patients in
Group 1 and Group 2 as adherent according to SCIT adherence studies?. The reasons for missing
doses were questioned and identified. Patients’ demographic features and clinical diagnostic
tests were collected from medical chart records. The measures of asthma control test (ACT)’,

symptom, medication and quality of life (QoL) scores were applied routinely on injection visits
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every six months before the pandemic and once during the pandemic and were compared

among adherent and non-adherent groups.

Before the study, ethical approval from the ethics committee of Istanbul Faculty of
Medicine (2020/78367) and authorization from The Ministry of Health for conducting the study
(2020-06-04T13_52_49) were obtained. After the clinical data of each patient were filled in
medical charts and were ready to be used as study documents,patients' informed consent forms
were collected after the telephone interviews in order not to influence the real-life findings of

the study.
Patients recruitment

The patientsolder than 18 years of age with AR and/or allergic asthma who were receiving
the maintenance phase of SCIT with pollen,house dust mite (HDM), cat or mold allergens during
the study period and those who had attended their regular SCIT application visits in the pre-

pandemic period according to the medical records, were included in the study.

The evaluation of symptom, medication and quality of life scores

Symptom scores with boththe total symptom score-6 (TSS-6) and the visual analogue
scale (VAS)®°, and QoL with VAS?°are applied to all patients before the initiation of
immunotherapy and in every six months until the end of the therapy as part ofa routine clinical
practice at the study centres. The TSS-6 was assessed by the sum of six symptoms related to
nasal, ocular, ear and/or palate with ratings for each symptom ranging from 0 to 3 with a total
possible score from 0 (absence of symptoms) to 18 (very severe)?°. VAS-symptom scores ranged
from 'nasal symptoms, not at all bothersome' (0 cm) to ""nasal symptoms, extremely bothersome'
(10 cm)?. The QoL scores were measured with VAS whichranged from intolerable bothersome' (0
cm) to 'not at all bothersome' (10 cm). The patients were instructed to use rescue medication as
a stepwise regiment by stepping it upwhen symptoms were not sufficiently alleviated. The
medication score (MS) from the study by Gelincik et al. was used and defined according to the

steps, with a range from 0 to 6shown in supplementary Table 12. MSs in the pre-pandemic period
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were determined from the data in the medical charts whereas MSs during the pandemic were

assessed at the last injection visit.

Statistical Analysis:

All analyses were performed withthe IBM Statistical Package for the Social Science
version 21.0 (SPSS Inc., Chicago, IL, USA)for Windows. Descriptive data were given as
percentages and as meantSD or median (IQR 25-75). The comparisons of ACT, VAS-symptom,
TSS-6, VAS-QoL and MS between the pre-pandemic and during the pandemic periods were
performed with the Wilcoxon signed rank test while the comparisons of ACT, VAS-symptom, TSS-
6, VAS-QoL and MS between the groups were performed with theKruskal Wallis H test. The
scores of ACT, VAS-symptom, VAS-Qol, MS and TSS-6 during the pandemic were compared
between the groups in pairs with the Mann Whitney U test.Categorical variables were evaluated
using the chi-square test among groups and significant variables were further evaluated using
thelogistic regression analysis. Spearman correlation test was used to show the correlation
between the delay in the application time of the patients and the differences in VAS-symptom,
VAS-Qol, TSS-6 and MSs due to the pandemic.The power of correlation was defined as very weak
if r<0.2, weak if r=0.2-0.4, moderate if r=0.4-0.6, strong if r=0.6-0.8, very strong if r>0.8. The

results were assessed at a significant level of p<0.05 and a 95% confidence interval (Cl).

RESULTS:

Demographic and clinical features of the study participants

A total of 327 adult patients were included in the study. The mean age was 35.0+11.1
years and a majority of them (62.4%) wasfemale. 73.4% (n=240), 26.3% (n=86) and 0.3% (n=1)of
the patients had AR, concomitant AR and allergic asthma, and allergic asthma, respectively.249
(76.1%) patients were sensitive to HDM, 96 (29.3%) were sensitive to pollen, 8 (2.4%) were
sensitive to cat and 1 (0.3%) was sensitive to mold.The median duration of SCIT was 23 months
(IQR 25-75: 10-36 months). During the COVID-19 pandemic, immunotherapy was administered
tol151 (46.1%) patients (Group 1) at recommendedintervals, 72 (22.0%) patients at extended

intervals of less than 2 months (Group 2) and 104 (31.8%) patients at extended intervals of at
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least 2 months (Group 3).The demographic and clinical features of the patients are shown in

detail in Table 1.

Adherence rates and reasons for extending SCIT administration intervals

104 (31.8%) patients (Group 3) were considered as non-adherent whereas 72 (22.0%)
patients (Group 2) who extended injection intervals for less than 2 months and 151 (46.1%)

patients (Group 1) who received injections on routine injection visits were adherent.

The reasons for extending the SCIT administration intervals during the pandemic in Group
2 (n=72)in decreasing significance order were as follows; staying at home due to precautionary
reasons for 33 patients (45.8%), unwilling to go to the hospital for 18 patients (25.0%),
transportation problems for 6 patients (8.3%), delay in the import of the vaccine for 4 patients
(5.6%), having acute COVID-19 for 4 patients (5.6%), the thought that allergy clinics were closed
during the pandemic for 4 patients (5.6%) and personal reasons unrelated to the pandemic for 3

patients (4.2%).

In Group 3, the reasons of non-adherence were; staying at home due to precautionary
reasons for 48 patients (46.2%), unwilling to go to the hospital for 12 patients (11.5%),
transportation problems for1l7 patients (16.4%), delay in the import of the vaccine for16 patients
(15.4%), having acute COVID-19 for5 patients (4.8%), having a health problem other than COVID-
19 for 2 patients (1.9%), the thought that allergy clinics were closed during the pandemic for 2
patients (1.9%) and personal reasons unrelated to the pandemic for 2 patients (1.9%),

respectively.

Univariate analysis revealed that AIT with HDM and public transport usage were higher in
the non-adherent group than the adherent group (p=0.003, p=0.010, respectively) whereas the
patients receiving pollen SCIT with or without another concomitant allergen (n=96) were more
adherent (p=0.003) (Table 1).In thelogistic regression analysis, AIT with HDM and public
transport usage were significantly higher amongnon-adherent patients (patients in Group 3) than

adherent patients (patients in Group 1 and Group 2) (p=0.009, p=0.026, respectively) (Table 2).

When categorizing the patients according to theirduration of maintenance phases as
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those in the 1st, 2nd, or the 3rd year, we could not show any significanceamong adherent and

non-adherent groups.

Comparison of AIT effectiveness and quality of lifebetweengroups

Before the pandemic, the median TSS-6, VAS-symptom, MS and VAS-QolL scores were
similar in all groups (p>0.05 for each comparison).During the pandemic, the median TSS-6 and
VAS-symptom scores were the highest in Group 3 compared to other groups (p<0.001 for each
comparison) and these values were similar between Group 1 and Group 2 (p>0.05, p>0.05,
respectively). The median MSs were similar inall groups duringthe pandemic (p>0.05). Median
VAS-QolL scores werethe lowest in Group 3 compared to others (p<0.001 for each comparison)

and were lower in Group 2 than Group 1 (p=0.043)(Figure 1).

When comparing adherent and non-adherent patients, the median TSS-6, VAS-symptom,
MS and VAS-Qol scores were similar before the pandemic (p>0.05 for each comparison). During
the pandemic, the median TSS-6 and VAS-symptom scores were higher and the median VAS-QolL
score was lower in the non-adherent patients than the adherent patients (p<0.001 for each
comparison). However, the median MS was similar in both groups during the pandemic (p>0.05)

(Figure 2).

Since the study period corresponds to the pollination period of common pollen allergens
in our geographic region, the patients who received and those who did not receive pollen
immunotherapy were compared in terms of short-term clinical outcomes of AIT. Changes in MS,
VAS-symptom, VAS-QolL and TSS-6 scores between the pandemic and the pre-pandemic periods

were similar among these patients (p>0.05 for each comparison).

Comparison of AIT effectiveness and quality of lifewithin groups

Median TSS-6, VAS-symptom, MS andVAS-Qol scores calculated before and during the
pandemic were similar in Group 1 (p>0.05 for each score).In Group 2, median values of VAS-
symptomwere higher during the pandemic than the pre-pandemic periodwhileTSS-6 and MS
were similar in both periods(p=0.002, p>0.05, p>0.05). Also, median values of VAS-QolL

decreased during the pandemic compared to pre-pandemic period in the same group (p<0.001)
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(Figure 1).

In adherent patients, VAS-symptom increased and VAS-QolL decreased during the
pandemic compared to the pre-pandemic period (p=0.013, p<0.001, respectively) and the
median values of TSS-6 and MS were similar in both periods in adherent patients (p>0.05 for
each comparison).In non-adherent patients, median values of TSS-6, VAS-symptom and MSswere
higher and median value of VAS-QolL was lower during thepandemic than the pre-pandemic

period (p<0.001, p<0.001, p=0.005, p<0.001, respectively) (Figure 2).

In the adherent and non-adherent patients, the correlation analysis between the duration
of SCIT and changes in the different scores were performed andwe could not show any

significant correlation.

Evaluation of patients withconcomitant asthma

Comparison of ACT scores between and within the groups during the pandemic and pre-

pandemic periods were similar (p>0.05 for each comparison).

Correlation analysis between the delay in SCIT injections and changes in symptom, medication

and quality of life scores in pre-pandemic and pandemic periods

Firstly, the changes in MS, VAS-symptom, VAS-QoL and TSS-6 scores between the
pandemic and pre-pandemic periods were calculated. Then the increased SCIT application
intervals were assessed separately with the changes in these four scoreswith the correlation
analysis. A moderate correlation between the increase in the interval of SCIT application and the
differences in VAS-symptom (r=0.509, p<0.001), VAS-QoL (r=0.516, p<0.001) and TSS-6 (r=0.521,
p<0.001) scores was observed. The difference in MSs between pre-pandemic and during the

pandemic periods showed a very weak correlation (r=0.188, p<0.001) (Figure 3).

AIT effectiveness and quality of life in patients diagnosed with COVID-19 infection during the

study period
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During the study period, 12 patients were diagnosed with COVID-19. The mean age of the
patients was 37.5+11.5 and 7 (58.3%) of them were female. 11 (91.7%) patients had AR and 1
(8.3%) had concomitant allergic asthma. In 9 patients (75.0%), AIT was for HDMs and in 3

patients (25.0%), it was for pollens.

9 out of the 12 patients missed SCIT administration due to having COVID-19 infection
whereasthe remaining 3 patients had SCIT injections on time after completing the quarantine
period.While 11 patients had mildsymptoms, 1 patient had to stay in hospital due to severe
COVID-19 disease.

TSS-6, VAS-symptom and MSs of the patients (n=3) who had administration on time were
similar during pre-pandemic and the pandemic periods. 2 out of the 3 patients had similar VAS-
QoL scores during the pre-pandemic and the pandemic periods whereas the pre-pandemic VAS-
Qol score was 10 and pandemic score was 9 in the third patient. The TSS-6, VAS-symptom, VAS-
Qol and MS median (IQR 25-75) scores during the pre-pandemic period inthe patients (n=9) who
missed administrationwere 3 (1-4), 3 (1-5.5), 8 (7.5-9), 0 (0-1), respectively and during the
pandemic, they were 5 (2.5-14.5), 7 (3-9.5), 7 (2.5-7.5), 1 (0-2), respectively.

DISCUSSION

Our study is the first multicentre study which has evaluated adherence to SCITwith
aeroallergens during the COVID-19 pandemic and its influence on the short-term clinical
outcomes in real-life. We observed thatin half of the patients (53.8%), SCIT injections were
delayed and one third (31.8%) of the patients were non-adherent during COVID-19 pandemic.
Delays in SCIT administration have led to deterioration in the AIT effectiveness and QolL, andthe

deterioration was even greater in the non-adherent patients.

Adherence to long-term treatments in chronic diseases is very crucial for the success of
the treatment3.The definition of adherence to SCIT differs in studies, however we referred to a
previous study which was conducted by our group and considered the cut-off time interval for

being non-adherent as 2 months accordingly?. Moreover, we also determined the clinical results
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of shorter delays of less than 2 months in injection intervals in a separate patient group in order
to strengthen our findings. By this way,we have captured all significant clinical consequences of
delays in injection intervals. Since our study is the first adherence study during the pandemic, we
could only compare our results with previous SCIT adherence studies published before the
pandemic.In the majority of the adherence studies on SCIT, the adherence rates are less than
70.0%210-13, Furthermore, they are even lower according to real-life data?'4%. In our study,
68.2% of the patients were adherent to SCIT during the pandemic. We can speculate that this
acceptable adherence rate in our study may be due to continuous treatment with appropriate
preventive measures applied and the close cooperation that had been established between the
allergists and the patients in the study centres before the pandemic despite the negative effects
of the pandemic.In the centres of the study, in order to provide the close cooperation, the same
allergy specialists observed the patients beforeand 30 minutes after each shot and the same
allergy nurses applied the injections throughout the therapy. In every visit, the physicians
evaluated the improvement of the clinical conditions,gave detailed information to the patients
and specified the next injection appointment.As the clinical practice in SCIT visits have not
changed during the pandemic, we believe the adherence rate observed during the study period

reflects the influence of the pandemic on SCIT adherence in our patients.

As amain finding of our study, delay in SCIT administrationsled to deterioration in AR
symptoms and QoL ofour patients.Delays of lessthan 2 months between subsequent SCIT
injectionsworsened QoL and symptom scores in Group 2 patients whereas in the non-adherent
group MSs wereadditionally disrupted.This disruption is due to the fact thatanti-allergic
medication was needed to relieve their symptoms.Therefore, we suggest that it is important to
continue SCIT injections without extending intervals more than recommended in order not to
affect the short-term effectiveness of AIT even during a pandemic'®. Prolonged intervals in the
SCIT applications is also an important issue to make appropriate dose adjustments to restart SCIT
after gaps in the administration'’. In our study, after interruptions of maintenance doses
especially in non-adherent patients, dose adjustments starting with frequent lower dose
injections caused frequent hospital visits which can probably bring additional burden on the

healthcare system.
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The two main reasons of non-adherence to SCIT in our study were using public transport
for reaching the hospitaland receiving SCIT with HDMs. In accordance with our findings, a study
from the USA reported that one of the reasons of premature cessation of SCIT was the
inconvenience of traveld.It is very obviousthat patients using public transportation during a
pandemic may discontinue SCIT injection visits in order to reduce the risk of being infected.In a
study, adherence to pollen SCIT was higher than the SCITs with other allergens'*while in other
studies no relationship between allergen type and adherence was observed®'2.Since our study
was conducted in the pollen season®?%, the adherence in patients receiving pollen SCIT was
better than those receiving SCIT with HDMs. We assume that these patients were worried about
having severe AR and/or asthmatic symptoms during the pollen season corresponding to the
pandemic therefore received more regular SCIT injections. However, we did not observe any
significant changes in the scores of the patients who received pollen or HDM SCIT before and
during the pandemic.Moreover, VAS-symptom, VAS-Qol, TSS-6 and MS did not deteriorate

during pollen season for most of the pollen SCIT patients who received the treatment regularly.

Among demographic factors; age, gender, occupation and socioeconomic status were
related to non-adherence to SCIT in recent studies?141821.22 However, we did not observe
anyassociation betweenthese factors and adherence. This difference might be due to the fact
that the COVID-19 pandemic has similarly affected people with different demographic
characteristics. Furthermore, having diagnosis of AR or AR with asthmawas not related to
adherence to SCIT administrationssimilar to some adherence studies®%23.In previous adherence
studies, long treatment duration was found to be associated with poor adherence3.In our
study, the reasons of the non-relevance between non-adherence and SCIT duration might be
related to the facts that all the patients included in the study with different SCIT duration periods
had been adherent to their therapy before the pandemic and that the pandemic might have

affected every single patient independent of the duration of SCIT maintenance phase.

Our study focused on only the effects of patient behaviours on SCIT application during the

pandemic, since none of the SCIT application intervals waschanged by a physician’sapproachin
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the study.However, the delay in SCIT applications may also occur due to the clinical practice
preferences of the physicians. In a current international EAACI survey study investigating the AIT
practice behaviours of physicians during the pandemic, it has been shown that 41.0% of the
participants extended the application period and 13.0% paused it during the pandemic?*. We
believe our study is important in showing the short-term clinical consequences in case of delays
between SCIT injectionsdepending on patient behaviours andit also supports the recent AIT

recommendations of EAACI®.

As a limitation of our study, we have compared our findings with results of previous
adherence studies conducted during normal life while interpreting the clinical results of
treatment disruptions related to the pandemic. However, social restrictions affecting different
aspects of daily life and mental changes caused by the pandemic may generate its own dynamics
which may limit the comparison of study results with previous studies. In addition, whereas
adherence studies usually comprise of long periods of AIT, our study has presented adherence to
SCIT for a short-term period of 6months. However, we plan to further evaluate the same patient
groups for longer periods to show long-term effectiveness of SCIT and adherence rates in relation
to the pandemic. Finally, our results are convincing, regarding the high number of patients,
similar median duration of maintenance phases of SCIT before the study between the groups and
similar initial symptom, medication and quality of life scores, although the patient groups were
not homogenous in terms of allergens applied during the SCIT injections, sensitivity and the

presence of asthma.

In conclusion, in the current study, the negative effects of COVID-19 pandemic on
adherence to SCIT administrations and short-term clinical efficacy have been demonstrated in
real-life. We believe that it is important to continue SCIT administrations by providing the
necessary precautions in allergy clinics during a pandemic in order to maintain the clinical

efficacy of the treatment.
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Table 1: Clinical and demographic data of the patients

Age, mean
Sex, n (%)
Women

Men

Diagnosis of respiratory diseases, n (%)
Allergic rhinitis
Allergic asthma
Allergic rhinitis and asthma

Type of allergen, n (%)

HDM

Weed pollens
Grass pollens

Grass and cereal pollens

Patients
Group 1 Group 2 Group 1+2 Group 3 P*
(Adherent) (Non-adherent)

(n=151) (n=72) (n=223) (n=104)
36.5£11.3 32.9+10.7 35.4+11.2 34.3£10.8 NS
90 (59.6) 45 (62.5) 135 (60.5) 69 (66.3) NS
61 (40.4) 27 (37.5) 88 (39.5) 35(33.7)
111 (73.5) 56 (77.8) 167 (74.9) 73 (70.2) NS

0 (0) 0(0) 0(0) 1(1.0) NS

40 (26.5) 16 (22.2) 56 (25.1) 30 (28.8) NS
87 (57.6) 55 (76.4) 142 (63.7) 82 (78.8) 0.003
24 (15.9) 6 (8.3) 30 (13.5) 8(7.7) NS

9 (6.0) 2(2.8) 11 (4.9) 2(1.9) NS
10 (6.6) 6 (8.3) 16 (7.2) 3(2.9) NS
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Grass and weed pollens 2(1.3) 0(0) 2 (0.9) 0(0) NS

Grass, cereal and weed pollens 1(0.7) 0(0) 1(0.4) 0(0) NS
Cat 1(0.7) 0(0) 1(0.4) 1(1.0) NS
Alterniaalternata 1(0.7) 0(0) 1(0.4) 0(0) NS
HDM and weed pollens 6 (4.0) 0(0) 6(2.7) 1(1.0) NS
HDM and grass pollens 1(0.7) 2(2.8) 3(1.3) 3(2.9) NS
HDM, grass and cereal pollens 5(3.3) 1(1.4) 6(2.7) 2(1.9) NS
Cat and grass pollens 2(1.3) 0(0) 2 (0.9) 0(0) NS
HDM and cat 2 (1.3) 0 (0) 2 (0.9) 2 (1.9) NS
Any pollen with or without 60 (39.7) 17 (23.6) 77(34.5) 19 (18.3) 0.003

anotherconcomitant allergen

Duration of immunotherapy (month) 24 (9.5-37) 20 (10-36) 21 (10-36) 24 (12-34) NS
Median (IQR 25-75)

Cigarette, n (%)
User 30(19.9) 14 (19.4) 44 (19.7) 25 (24.0) NS
Nonuser 121 (80.1) 58 (80.6) 179 (80.3) 79 (76.0)

Level of education, n (%)

Not educated 1(0.6) 0 (0) 1(0.4) 2(1.9) NS
Primary school 24 (15.8) 6 (8.3) 30(13.4) 19 (18.2) NS
Intermediate school 15 (9.9) 9(12.5) 24 (10.7) 4 (3.8) NS
High school 42 (27.8) 17 (23.6) 59 (26.4) 23 (22.1) NS
University 69 (45.6) 40 (55.5) 109 (48.8) 56 (53.8) NS

Occupation, n (%)

Blue collar workers 39 (25.8) 11 (15.3) 50(22.4) 16 (15.4) NS
White collar workers 23 (15.2) 12 (16.7) 35(15.6) 17 (16.3) NS
Government employee 20(13.2) 7(9.7) 27 (12.1) 13 (12.5) NS
Healthcare workers 5(3.3) 4 (5.6) 9 (4.0) 6(5.8) NS
Tradesmen 3(2.0) 3(4.2) 6(2.6) 3(2.9) NS
Students 15 (9.9) 13 (18.1) 28 (12.5) 14 (13.5) NS
Retired 4 (2.6) 1(1.4) 5(2.2) 1(1.0) NS
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Housewives 38(25.2) 18 (25.0) 56 (25.1) 29 (27.9) NS
Unemployed 4(2.6) 3(4.2) 7(3.1) 5(4.8) NS
Transportation options for reaching
the hospital, n (%)
Public transport 63 (41.7) 40 (55.6) 103 (46.2) 64 (61.5) 0.01
Private vehicle or on foot 88 (58.3) 32 (44.4) 120 (53.8) 40 (38.5)

Group 1 = routine intervals; Group 2 = extended intervals (<2 months); Group 3 = extended intervals(22

months); NS = non-significant; HDM = house dust mite

*The p-value was calculated between adherent and non-adherent groups

Table 2: Logistic regression analysis of the factors associated with being non-adherent

Variable P value Odds ratio 95 % confidence interval
Type of allergen: HDM 0.009 2.107 1.207 3.678
Public transport usage 0.026 1.731 1.069 2.803
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Figure 1: Changes in TSS-6 (A), VAS symptom (B), VAS QoL (C) and MS (D) according to the
immunotherapy application interval during COViD-19 pandemic.

NS = non-significant;A = TSS-6; B = VAS symptom; C = VAS QoL; D = MS

Red = Group 1 (Routine intervals); Purple = Group 2 (extended intervals - <2 months); Green =

Group 3 (extended intervals - 22 months)
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Figure 2: Changes in TSS-6 (A), VAS symptom (B), VAS QoL (C) and MS (D) according to the
immunotherapy application interval during COVID-19 pandemic for adherent (Group 1 + Group
2) and non-adherent patients (Group 3)

NS = non-significant;A = TSS-6; B = VAS symptom; C = VAS QoL; D = MS

Blue = adherent; Green: non-adherent
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Figure 3: The correlation between delay in the SCIT application and changes of VAS symptom,
VAS Qol, MS and TSS-6.
A =VAS symptom, B = VAS QoL, C=MS, D = TSS-6
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Supplementary Table 1: Medication scores?

Medication Score
No rescue medication 0
Nasal / ocular / oral antihistamine or bronchodilator 1
Nasal corticosteroid, inhaled corticosteroid 2
Leukotriene receptor antagonist 3
Leukotriene receptor antagonist and nasal corticosteroid 4

Leukotriene receptor antagonist and antihistamine 5
(nasal/ocular/oral)  with  or without corticosteroid
(nasal/inhaled)

Oral corticosteroid 6




Covid-19 Pandemic Period Follow-up Form for the Patients
Receiving Allergen Immunotherapy
Patient ID:
Date:
GENERAL INFORMATION
1-1s SCIT application in maintenance phase? (If no, the patient will not be included in the study)
a- Yes b- No

2-Were the SCIT applications regular in the pre-pandemic period? (If no, the patient will not be
included in the study)

a- Yes b- No
3-Age: 4-Gender:
5-Diagnosis of respiratory diseases:

a- Allergic rhinitis
b- Allergic asthma
c- Allergic rhinitis and allergic asthma

6-Type of allergen immunotherapy:

a- HDM:

b- Pollen (Please specify):

c- HDM and Pollen (Please specify):
d- Cat:

e- Dog:

f- Mold (Please specify):

7-Duration of immunotherapy:

8-Were the SCIT applications regular in the pandemic period?
a- Yes b- No (If no, what was the length of SCIT application interval:...........c............ )

9-Additional anti-allergic drug usage in pre-pandemic period (please specify):
10-Presence of co-morbid diseases:
11-Concomitant drug usage:

12-Smoking Habits:




QUESTIONNAIRE FOR THE PHONE INTERVIEW

1-Were you infected by the SARS-Cov-2 virus? If yes, did you stay in hospital? Or, did you have
mild symptoms? If you experienced another condition, please comment:

2-Anti-allergic drug usage in the pandemic period:

3-Education level:

4-Occupation:

5-What is your transportation option for reaching the hospital?
On foot: Personal vehicle: Public transportation:

Note: Only the patients who extended the SCIT application interval will answer the following
questions:

6-In your opinion, what was the factor affecting your delay to SCIT application?

(If there are 2 or more factors affecting your delay among the following options, please select the
most important one according to your personal thoughts. If any of these options is not suitable for
you, or if there is another factor that has a greater impact on your delay, please specify.)

a- Changing residence

b- Delay in the import of the vaccine

c- Lack of time

d- Pregnancy

e- Lack of treatment efficacy

f- Experiencing local or systemic reactions due to the SCIT application

g- Having a health problem other than COVID-19

h- Having transportation problems for reaching the hospital

i- Personal reasons unrelated to the pandemic

j- Staying at home to avoid COVID-19, following the calls of government officials

k- Extending the SCIT application interval due to being infected with COVID-19

I- Not willing to go to the hospital due to the assumption that hospitals were at high risk for
contamination

m- Thinking that allergy clinics were closed, assuming that hospitals looked after only COVID-
19 patients

n- Other reasons (Please specify):

10-If you were using public transportation for reaching the hospital, did this cause a delay in your
SCIT shot?

a- Yes
b- No
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