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Summary 

Background. Epistaxis is frequently observed in allergic rhinitis (AR) patients. However, few 

studies focus on the outcome of epistaxis with treatment of AR patients. This study aimed to 

retrospectively analyze the efficacy and safety of AR patients with epistaxis treated with 

sublingual immunotherapy (SLIT). Methods. A total of 74 patients aged 4-60 years with house 

dust mite (HDM)-induced AR accompanied by epistaxis and who completed 1 year of SLIT 

treatment with standard Dermatophagoides farinae (D. farinae) drops were enrolled in this 

study. The symptom scores, total medication scores (TMS), combined symptom and medication 

score (CSMS), visual analog scales (VAS), and bleeding score (BS) were assessed, as well as 

the nasal endoscopic examinations were performed to observe nasal signs. Results. The levels 

of symptom scores, TMS, CSMS, VAS, and BS at 0.5 year and 1 year of SLIT treatment were 

significantly lower than those at the baseline (all p < 0.01). Also, statistical differences were 

seen in CSMS (p < 0.05) and VAS (p < 0.01) between 0.5 year and 1 year. As expected, BS was 
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positively correlated with CSMS (r = 0.617, 95% CI 0.517-0.699) and VAS (r = 0.777, 95% CI 

0.719-0.822) at all three time points. Conclusions. SLIT with D. farinae drops was effective 

and safe for AR patients with epistaxis, resulting in improving the symptoms of rhinitis while 

relieving the symptoms of epistaxis. 
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Impact statement 

The symptoms of rhinitis and epistaxis were both improved after SLIT treatment, indicating the 

remarkable efficacy and safety for AR patients with epistaxis. 

 

Introduction 

Allergic rhinitis (AR) has been evolved as the most common allergic disease during the past 

few decades, which carries a significant disease burden both at individual and societal levels 

(1–3). In China, a huge economic burden of 51.28 billion EUR per year was constituted by ARs 

(4). Not only that, the life quality of AR patients was also seriously affected. In outpatient 

practice, epistaxis is a common concomitant symptom and frequently observed in AR patients 

(5–9). Potentially, the pathological changes including edema of the nasal mucosa, nasal 

vasodilatation, angiogenesis, and increased vascular permeability associated with AR lead to 

increased fragility of the nasal mucosa, which is prone to blood vessel damage and epistaxis 

M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



(5). At the same time, repeated picking/rubbing and nose blowing behavior related to 

itching/rhinorrhea caused by AR could also damage the nasal mucosa and frequently lead to 

epistaxis (8, 9). In general, epistaxis makes AR patients bear greater psychological and 

physiological burden. 

Until now, few studies have focused on epistaxis and AR (7–9). A preceding study reported on 

the outcome of epistaxis with treatment of underlying AR. The result had shown that there was 

a clinically significant improvement in the frequency and severity of epistaxis after 

symptomatic drug treatment of AR, indicating that the valid treatment of AR could be beneficial 

to the prevention and treatment of epistaxis (9). Compared with drug therapy, AIT was regarded 

as an etiotropic therapy with remarkable clinical efficacy and safety, especially the emerging 

immunotherapy method of sublingual immunotherapy (SLIT) (10–13). In clinical practice, 

SLIT could improve the nasal signs including nasal mucosa edema and telangiectasia, the nasal 

symptoms, and the use of anti-allergic drugs in AR patients (14-16). These improvement could 

further lead to a healthier nasal mucosa, reduced picking/rubbing and nose blowing behavior, 

and less risk of epistaxis for higher doses of intranasal corticosteroids used to treat AR (17). As 

far as we know, only few study was reported on the outcome of SLIT for the treatment of AR 

with epistaxis (18). Therefore, this retrospective study aimed to further investigate the clinical 

efficacy and safety of SLIT treatment with D. farinae drops in AR patients accompany with 

epistaxis. 

Materials and methods 
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This was a retrospective study conducted in the Affiliated Jiangning Hospital of Nanjing 

Medical University from April 2020 to May 2022. The complete data of 74 patients aged 4–60 

years with house dust mite (HDM)-induced intermittent or persistent AR with epistaxis were 

included in the study. All patients met the treatment criteria of SLIT and had received one whole 

year treatment with standard Dermatophagoides farinae (D. farinae) drops. The treatment 

criteria of SLIT including: (1) patients have been diagnosed with moderate-to-severe AR 

according to Allergic Rhinitis and Its Impact on Asthma and combined with epistaxis; (2) 

patients have a clinical history of mite allergy and sensitization to D. farinae with/without 

Dermatophagoides pteronyssinus (D. pteronyssinus) as assessed by a positive skin prick test 

(SPT) with grade ≥ 2 (Zhejiang Wolwo Bio-Pharmaceutical Co., Ltd., Zhejiang, China). (3) 

patients without immunodeficiency; non-stable or severe systemic diseases such as poorly 

controlled cardiovascular diseases, immune diseases, or malignant tumors; receiving β-blockers 

or angiotensin-converting enzyme inhibitors; serious psychological barriers or failed to 

understand the risks and limitations of treatment; pregnancy or lactation, or planning pregnancy 

within 1 year. 

Sublingual immunotherapy 

Patients were treated with standardized D. farinae drops (Zhejiang Wolwo Bio-Pharmaceutical 

Co., Ltd., Zhejiang, China) labeled from No. 1 to No. 5. The total protein concentration of No. 

1–5 was 1, 10, 100, 333, and 1,000 μg/mL, respectively. In the up-dosing phase of SLIT, 

patients were administrated with increasing doses starting from No. 1 to No. 3 during the first 

3 weeks and 50, 100, 150, 200, 300, 400, and 500 μL were given day after day in a week, M
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respectively. Then, the patients who aged < 14 years were instructed to have 150 μL of No. 4 

per day from the fourth week to the end of the treatment. While, patients who aged ≥ 14 years 

were instructed to have 150 μL of No. 4 per day during the fourth and fifth weeks, and then 

take 100 μL of No. 5 per day from the sixth week until the end of the treatment. Drops were 

instructed to be kept under the tongue for 1–3 minutes before being swallowed. The first SLIT 

administration was given in doctors' office and the patient should be observed for at least 30 

minutes. 

Clinical assessments 

During the treatment, patients (or their guardians) were required to record symptoms and 

medicine use through the electronic diary. The symptom scores, total medication scores (TMS), 

combined symptom and medication score (CSMS), visual analog scales (VAS), and bleeding 

score (BS) were assessed at baseline, 0.5 year, and 1 year after SLIT. The total nasal symptom 

score (TNSS) was defined as the sum of 4 nasal symptom scores, including sneezing 

(number/day, ≤ 2 = 0, 3 to 5 = 1, 6 to 10 = 2, ≥ 11 = 3), rhinorrhea (times/day, none = 0, 1 to 4 

= 1, 5 to 9 = 2, ≥ 10 = 3), nasal itching (no symptom = 0, intermittent itching = 1, tolerable 

itching = 2, intolerable itching = 3), and nasal obstruction (no symptom = 0, congestion without 

mouth breathing = 1, severe congestion with occasional mouth breathing = 2, severe congestion 

with mouth breathing almost all day = 3). TMS were assessed according to the daily dosage 

recommended by the drug instructions for controlling AR symptoms (none = 0, oral 

antihistamines or anti leukotrienes = 1, topical glucocorticoid = 2, oral glucocorticoid = 3). 

Then, CSMS was calculated ultimately according to the formula: CSMS = TNSS/4 + TMS, M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



which is used to reflect the severity of symptoms and medication intake simultaneously (15, 16, 

19–22). VAS ranges from 0 to 10 and assesses the severity of patients' symptoms by themselves. 

0 expressed “no symptoms” and 10 indicated “maximum symptoms”. BS were scored from 0 

to 4 (none or bleeding less than 5 times/year = 0; mild, bleeding more than 5 times/year or each 

bleeding time less than 10 minutes = 1; moderate, bleeding more than 10–20 times/year, and 

each bleeding time more than 20 minutes = 2; relatively severe, require bandage, cauterize, or 

administer antifibrinolytic drugs = 3; severe, require blood transfusion, decompression, or 

emergency hospitalization = 4) (23). The score in baseline is the average situation of the 

previous week reviewed by the patient. The scores at 0.5 year and 1 year were the average daily 

scores of 1 week before and 1 week after each follow-up time point. 

Considering that AR patients were often accompanied by a series of changes in nasal signs, 

such as pale edema of the nasal mucosa, runny nose, swelling of the inferior turbinate, etc., the 

nasal signs of patients at 3 time points were also collected through nasal endoscopy in this study. 

Adverse events 

The occurrence rate, duration, and severity of adverse events (AEs) were recorded during the 

whole study to assess safety. All AEs were addressed under the instruction of the physicians. 

Patient management 

Initial clinical education and follow-up education were carried out for all patients. The patient 

education includes: (1) the nature causes and hazards of AR with epistaxis; (2) the 

characteristics of SLIT and its relationship with anti-allergic drugs; (3) the methods, courses of 

treatment, costs, efficacy, and safety of SLIT; and (4) advices on how to avoid allergen and deal M
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with AEs. The patient files were established to record the symptoms, medication use, and AEs 

during the whole treatment. Telephone follow-ups were provided to solve problems during the 

treatment process. 

Statistical analysis 

Statistical analysis was performed with SPSS software 21.0. The intergroup comparisons of 

clinical characteristics were performed by the Mann-Whitney U test or Wilcoxon signed rank 

test. The 2-tailed level of statistical significance was set at p = 0.05 and the effect size was 

calculated using Cliff’s Delta. The Spearman bivariate analysis was performed to determine 

potential differences and correlation coefficients between CSMS, VAS, and BS. The 95% 

confidence interval of the correlation coefficient was estimated by the bootstrap method. 

Results 

The evaluation of four nasal symptoms 

The four typical symptom scores of AR were drawn in Fig. 1. Compared with the baseline 

(sneezing: 𝑥̅𝑥  = 1.46, 95% CI: 1.27–1.64; rhinorrhea: 𝑥̅𝑥  = 1.42, 95% CI: 1.23–1.61; nasal 

obstruction: 𝑥̅𝑥 = 1.59, 95% CI: 1.39–1.80; nasal itching: 𝑥̅𝑥 =1.58, 95% CI: 1.36–1.80), the 

individual nasal symptom score of 0.5 year (sneezing: 𝑥̅𝑥 = 0.82, 95% CI: 0.68–0.97, effect size 

= 0.42; rhinorrhea: 𝑥̅𝑥 =0.77, 95% CI: 0.61–0.93, effect size = 0.42; nasal obstruction: 𝑥̅𝑥 = 0.74, 

95% CI: 0.57–0.92, effect size = 0.51; nasal itching:  𝑥̅𝑥 = 0.73, 95% CI: 0.54–0.92, effect size 

= 0.49; all p < 0.01) and 1 year (sneezing: 𝑥̅𝑥 = 0.46, 95% CI: 0.32–0.60, effect size = 0.65; 

rhinorrhea: 𝑥̅𝑥 = 0.42, 95% CI: 0.27–0.57, effect size = 0.63 ; nasal obstruction: 𝑥̅𝑥 = 0.41, 95% 

CI: 0.26–0.55, effect size = 0.69; nasal itching: 𝑥̅𝑥 = 0.42, 95% CI: 0.27–0.57, effect size = 0.66; M
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all p < 0.01) after SLIT treatment both significantly declined. Meanwhile, the score of sneezing 

(effect size = 0.31, p < 0.01), rhinorrhea (effect size = 0.30, p < 0.01), and nasal obstruction 

(effect size = 0.26, p < 0.05) exhibited significant differences between 0.5 and 1 year. As for 

nasal itching, the score at 1 year showed a lower level compared with 0.5 year, but there was 

no significant difference (p > 0.05). 

The evaluation of TMS, CSMS, VAS, and BS  

Except for the improvement of symptoms, the levels of TMS, CSMS, VAS, and BS were also 

evaluated in detail. Compared with the baseline (TMS: 𝑥̅𝑥 = 1.84, 95% CI: 1.75–1.92; CSMS: 

𝑥̅𝑥  = 3.35, 95% CI: 3.16–3.54; VAS: 𝑥̅𝑥  = 7.49, 95% CI: 7.14–7.83; BS: 𝑥̅𝑥  =1.81, 95% CI: 

1.63–1.99), the level of these outcomes at 0.5 year (TMS: 𝑥̅𝑥 = 0.01, 95% CI: -0.01–0.04, effect 

size = 1.00; CSMS: 𝑥̅𝑥 = 0.78, 95% CI: 0.66–0.90, effect size = 0.98; VAS: 𝑥̅𝑥 = 3.04, 95% CI: 

2.58–3.50, effect size = 0.92; BS: 𝑥̅𝑥 =0.42, 95% CI: 0.27–0.57, effect size = 0.80; all p < 0.01) 

and 1 year (TMS: 𝑥̅𝑥 = 0.08, 95% CI: 0.02–0.14, effect size = 0.99; CSMS: 𝑥̅𝑥 = 0.51, 95% CI: 

0.35–0.66, effect size = 0.98; VAS: 𝑥̅𝑥 = 1.86, 95% CI: 1.43–2.30, effect size = 0.96; BS: 𝑥̅𝑥 

=0.19, 95% CI: 0.10–0.28, effect size = 0.92; all p < 0.01) after SLIT treatment were 

significantly declined (Fig. 2–5). Not only that, there were also statistical differences in CSMS 

(effect size = 0.37, p < 0.05) and VAS (effect size = 0.36, p < 0.01) between 0.5 year and 1 year. 

However, no statistical difference was seen in TMS and BS scores between the two time points 

(p > 0.05). 

Nasal endoscopy finding 

The nasal endoscopic examinations were performed at baseline, 0.5 year, and 1 year. And the M
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representative endoscopy findings of 2 cases of AR patients were shown in Fig. 6. For both 

patients, A and B, the nasal signs were significantly improved after SLIT treatment compared 

with the baseline, with the improvements including color change of the turbinate mucosa (from 

pale to light red), reduction of nasal secretion and blood, and disappearance of nasal mucosal 

edema. 

Correlation analysis 

In this study, the correlation of BS with CSMS and VAS was calculated and analyzed. A positive 

correlation of BS was observed with CSMS (r = 0.617, 95% CI: 0.517–0.699, Fig. 7A) as well 

as VAS (r = 0.777, 95% CI: 0.719–0.822, Fig. 7B). 

Adverse events  

All of the AEs, based on five levels (0–4 scale) according to grading system proposed by World 

Allergy Organization (WAO) immunotherapy committee (24), were promptly addressed under 

the instruction of the physician. No severe systemic AEs, anaphylaxis, acute attack of asthma, 

or use of adrenaline were reported. Seven patients reported 7 local AEs, including 3 skin local 

rash, 1 hypoglossal edema, and 3 symptom aggravation. All AEs in this study were grade 1 and 

relieved within a week without medication. 

Discussion 

AR is a highly prevalent chronic disease that limits the self-image and psychosocial interaction 

of patients (2). Until now, the clinical effect of SLIT on HDM-induced AR had been proven by 

plenty of clinical trials (15, 16, 25–27). A previous study showed that the early effect of SLIT 

was generally observed in 3 to 6 months (28). Similarly, the individual nasal symptom scores, M
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TMS, CSMS, and VAS signally declined after 0.5 year of SLIT in this study. Besides, these 

clinical scores continued decreasing with prolonged treatment when compared with 0.5 year. 

Our results further substantiated the previous findings that the longer duration of SLIT 

treatment contributing the better efficacy (29, 30). Also, our findings manifested that SLIT 

performed a significant efficacy on AR patients. 

In outpatient practice, epistaxis is frequently observed in AR patients (7–9, 31). A few 

literatures confirmed the improvement of nasal symptoms and nasal bleeding after the treatment 

of AIT in AR patients co-existing with epistaxis (18, 32, 33). Shao et al. (18) focused on the 

efficacy of SLIT with D. farinae drops on pediatric patients by evaluating the score of epistaxis 

symptoms. In our study, the same criteria was used to assess the improvements of epistaxis. 

Our results exhibited significantly declined in BS scores after 0.5 year and 1 year SLIT 

treatment, which is consistent with the conclusions of the previous published study (18). Our 

study also first analyzed that BS was positively correlated with CSMS and VAS. 

In addition, the changes of patients’ nasal signs were observed using nasal endoscopy. After 

treatment, the nasal mucosa returned to a healthy state with nasal secretions, hyperaemia, and 

inflammation alleviated. Overall, the alleviated or even disappeared symptoms of AR and 

epistaxis might be probably due to the improvement of nasal signs. 

The safety of SLIT has been demonstrated in multiple articles of numerous clinical trials (34–

37). The incidence of AEs in Chinese AR patients undergoing SLIT ranged from 8.4% to 27.7% 

according to the summarized results of several preceding reports (2, 35–37). In our study, the 

AE rate of SLIT in AR patients with epistaxis was 9.5%, suggesting that the concomitant M
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disease such as epistaxis did not increase the occurrence of AEs. Meanwhile, the main AEs 

were local AEs such as transient oral swelling and skin local rash. These results identified that 

SLIT was generally safe and could be well tolerated in AR patients with epistaxis. 

Some limitations of this study should be acknowledged. First, the number of patients was small. 

Second, the impact of HDM level in the environment which might be variable in different 

seasons wasn’t considered. Thirdly, the course of treatment was short, the long-term efficacy 

of SLIT for AR with epistaxis was not investigated. In the future, studies with larger sample 

sizes, larger geographical areas, and longer treatment duration would be researched to further 

provide more evidence on the short-term and long-term efficacy of SLIT in AR patients with 

epistaxis. 

In conclusion, our study preliminary confirmed the efficacy and safety of SLIT on HDM-

induced AR patients accompanied by epistaxis. There was clinical improvement of epistaxis 

after SLIT treatment of AR with D. farinae drops in this study. 
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Fig. 1 Analysis of four individual AR typical symptoms (A) sneezing, (B) rhinorrhea, (C) nasal 

obstruction, and (D) nasal itching at the baseline, 0.5 year, and 1 year of SLIT treatment. *p < 

0.05; **p < 0.01, significant difference between different time points. AR, allergic rhinitis. 
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Fig. 2 The comparison of TMS at the baseline, 0.5 year, and 1 year of SLIT treatment. **p < 

0.01, significant difference between different time points. TMS, total medication score. 
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Fig. 3 The comparison of CSMS at the baseline, 0.5 year, and 1 year of SLIT treatment. **p < 

0.01, *p < 0.05, significant difference between different time points. CSMS, combined symptom 

and medication score. 
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Fig. 4 The comparison of VAS at the baseline, 0.5 year, and 1 year of SLIT treatment. **p < 

0.01, significant difference between different time points. VAS, visual analogue scale. 
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Fig. 5 The comparison of BS at the baseline, 0.5 year, and 1 year of SLIT treatment. **p < 0.01, 

significant difference between different time points. BS, bleeding score. 
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Fig. 6 Representative endoscopy findings in 2 cases of AR patients at baseline, 0.5 year, and 1 

year after treatment. AR, allergic rhinitis. 

 

 M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



Fig. 7 Correlation between different clinical outcomes. (A) CSMS and BS; (B) VAS and BS 

(95% CI). CSMS, combined symptom and medication score; BS, bleeding score; VAS, visual 

analogue scale; CI, confidence interval. 
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