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Abstract: (1) Background: To substantiate the clinical efficacy and investigate the real-world effec-

tiveness of the herbal medicinal product BNO 1016 in acute rhinosinusitis (ARS) in the context of 

antibiotic stewardship.  (2) Methods: Clinical efficacy: We performed a meta-analysis of the clinical 

trials ARhiSi-1 and ARhiSi-2 comprising 676 patients, analysing the reduction of the Major Symp-

tom Score (MSS) and improvement of SNOT-20. Real-world effectiveness: In addition, we per-

formed a retrospective cohort study including 203,382 patients, comparing the real-life effectiveness 

of BNO 1016 in reducing ARS-related adverse outcomes in comparison to antibiotics and several 

other established therapies.  (3) Results: Clinical efficacy: Treatment with BNO 1016 ameliorated 

symptoms of ARS by reducing MSS by 1.9 points (p<0.0001) and improved quality of life (QoL) for 

patients by improving SNOT-20 by 3.5 points (p=0.001) in comparison to placebo. In patients with 

moderate/severe symptoms, the positive effects of BNO 1016 were even more pronounced (MSS: –

2.3 points (p<0.0001); SNOT-20: –4.9 points (p=0.0158)) compared to placebo. Real-world effective-

ness: Treatment with BNO 1016 was as effective or significantly more effective in reducing the risk 

for adverse ARS-related outcomes such as follow-up antibiotic prescriptions, sick leave ≥7 days or 

medical appointments due to ARS, especially when compared to antibiotics.  (4) Conclusions: BNO 

1016 is a safe and effective treatment for ARS that can help reduce the overuse of antibiotics. 
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1. Introduction 

Acute rhinosinusitis (ARS) is a common infection of the upper respiratory tract with 

a one-year prevalence of 6–15% [1]. The high number of patient visits to physicians in 

primary care places an economical burden on healthcare systems. In Europe for example, 

1–2% of visits to physicians are for suspected ARS [1]. In the United States, direct costs 

related to ARS were estimated to be nearly $6 billion in 2000 [2]. Although usually being 

the consequence of a viral common cold, ARS is frequently treated with antibiotics [3]. 

Overuse of antibiotics, especially when not indicated, contributes to the promotion of an-

tibiotic resistance which constitutes a worldwide problem [4]. According to guidelines, 

ARS should be treated symptomatically with decongestants (<10 days), nonsteroidal anti-

inflammatory drugs (NSAIDs)/paracetamol, zinc, vitamin C, saline spray/rinses or herbal 

medicinal products [1, 5]. 

A herbal medicinal product for the treatment of ARS is BNO 1016 (Sinupret® extract), 

comprising a dry extract of gentian root (Gentiana lutea L.), primula flower (Primula veris 

L.), sorrel herb (Rumex crispus L.), elder flower (Sambucus nigra L.) and verbena herb (Ver-

bena officinalis L.). BNO 1016 or BNO 1011 (same as BNO 1016, but without excipients) 
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exerted well-documented mucosecretolytic and secretomotoric [6-9], anti-inflammatory 

[10, 11] as well as antiviral [12, 13] effects in vitro and in vivo. But what about clinical, 

human data to evaluate the benefit of a medicinal product? 

The British pioneer clinical epidemiologist Archie Cochrane defined three criteria to 

evaluate the benefit of healthcare inventions, i.e., efficacy (“can it work?”), effectiveness 

(“does it work?”) and (cost-)efficiency (“is it worth it?”) [14, 15]. To answer the question 

“can it work?”, randomized controlled clinical trials (RCTs) remain the gold standard for 

proving efficacy and safety of new medicinal products before gaining marketing authori-

sation and market access. “Does it work?” can be answered by testing the effectiveness 

under real-world circumstances of healthcare practice, e.g., by conducting non-interven-

tional studies (NIS) or by analysing otherwise recorded real-world data (RWD), e.g., elec-

tronic patient records [16, 17].  

For BNO 1016, efficacy and safety were already evaluated in two randomised, pla-

cebo-controlled, double-blind, multicentre, GCP-compliant clinical trials conducted in 

Germany. The phase IIb/III dose-finding clinical trial ARhiSi-1 [18] already showed effi-

cacy in several secondary endpoints, e.g., the Major Symptom Score (MSS), a frequently 

used composite score of five main symptoms of rhinosinusitis, comprising rhinorrhoea 

(anterior discharge), postnasal drip, nasal congestion, headache and facial pain/pressure 

[2, 19]. The subsequent confirmatory phase III clinical trial ARhiSi-2 assessed the MSS as 

the primary endpoint (MSS at end of treatment, visit 5, day 14). There, BNO 1016 showed 

superiority over placebo with a mean difference of 1.03 ± 0.24 score points (p=0.0008) in 

the MSS at day 14 [20]. A new meta-analysis of the two RCTs has been conducted to pro-

vide additional evidence to answer the question “can BNO 1016 work”. A real-world data 

prospective cohort study gives insight into whether BNO 1016 “does work” and its use 

might contribute to reducing unnecessary antibiotic prescriptions in the indication ARS.  

2. Results 

2.1. Can it work?: In a new meta-analysis BNO 1016 provides greater symptom relief and 

improvement of health-related quality of life in ARS compared to placebo 

The meta-analysis presented here comprises 676 patients altogether from both the 

ARhiSi-1 and ARhiSi-2 trials that were treated with 480 mg BNO 1016 vs. placebo. 

Patients treated with BNO 1016 improved significantly according to MSS at day 14 

compared to placebo-treated patients in the overall population (reduction to 2.5 vs. 3.5 

score points). The least squares (LS) mean difference in MSS between BNO 1016-treated 

and placebo-treated patients was −1.9 (p<0.0001; Table 1). The subgroup of patients with 

moderate/severe symptoms according to MSS assessment at baseline (MSS ≥10), i.e. more 

severely ill patients, exhibited an even stronger improvement with a mean MSS of 2.4 vs. 

4.1 score points in the placebo-treated group and a significant LS mean difference of −2.3 

(p<0.0001) at day 14. The subgroup of patients with none/mild symptoms according to 

baseline MSS assessment improved less pronounced, but still statistically superior to pla-

cebo treatment (LS mean difference in MSS of −0.7, p=0.016) (Figure 1). 

Regarding health-related quality of life (HRQoL), the 20-item Sino-Nasal Outcome 

Test (SNOT-20) questionnaire, as at the time of study conduct effective SNOT-version in 

German language, was evaluated by the patients. SNOT-20 total score was significantly 

lower in the BNO 1016 treatment group compared to placebo at day 14 (12.3 vs. 15.8 score 

points; Table 1). The LS mean difference (−3.5) between the two groups was statistically 

significant (p=0.001). In the subgroup of patients with moderate/severe symptoms accord-

ing to baseline MSS assessment (MSS ≥10), improvement of the SNOT-20 score was also 

more pronounced, with a SNOT-20 score of 12.3 vs. 18.7 for placebo at day 14 and a LS 

mean difference of −4.9 (p=0.0158) between the two groups. Again, patients with none or 

mild symptoms according to MSS baseline assessment also improved, but less pro-

nounced (12.3 vs. 14.5 score points, LS mean difference of −2.1 (p=0.0932)). 
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Regarding safety, the percentage of patients reporting at least one adverse event (AE) 

in the meta-analysis was higher in the placebo group than in the BNO 1016 treatment 

group (10% vs. 8.5%). In general, the frequency of AEs was low. 

Table 1. Meta-analysis: Mean MSS, mean MSS Change from Baseline (CfB) and mean SNOT-20 as 

well as least squares (LS) mean differences at day 14 between BNO 1016 and placebo, full analysis 

data set (FAS). SD: standard deviation, CI: confidence interval, MSS: Major Symptom Score. 

MSS (FAS) 

BNO 1016 480 mg 

Mean (SD) MSS, 

 

Placebo 

Mean (SD) MSS 

 

LS Mean Difference in MSS 

(95% CI) 

 

p-value 

Overall 2.5 (2.54) 3.5 (3.59) −1.9 (−2.4, −1.4) <0.0001 

Subgroup moderate/severe 
2.4 (2.29) 

-9.7 (2.24) 

4.1 (3.83) 

-7.7 (4.37) 

−2.3 (−3.1, −1.5) 

-2.3 (-3.1, -1.5) 

<0.0001 

<0.0001 

Subgroup none/mild 
2.5 (2.66) 

-6.8 (2.76) 

3.2 (3.45) 

-6.3 (3.75) 

−0.7 (−1.3, −0.1) 

-0.7 (-1.3, -0.1) 

0.0160 

0.0160 

 

SNOT-20 (FAS) 

BNO 1016 480 mg 

Mean (SD) SNOT-20 

  

Placebo 

Mean (SD) SNOT-20 

LS Mean Difference in 

SNOT-20  

(95% CI) 

p-value 

Overall 12.3 (13.52) 15.8 (16.40) −3.5 (−5.7, −1.4) 0.0010 

Subgroup moderate/severe 12.3 (14.20) 18.7 (17.92) −4.9 (−8.9, −0.9) 0.0158 

Subgroup none/mild 12.3 (13.19) 14.5 (15.54) −2.1 (−4.6, 0.4) 0.0932 

 

Figure 1. Meta-analysis: MSS LS mean difference of BNO 1016 treatment vs. placebo in the full 

analysis data set (FAS). MSS LS mean difference at day 14 is depicted for the overall pooled popu-

lation of ARhiSi-1 (placebo and 480 mg BNO 1016 treatment arm) and ARhiSi-2 as well as for the 

subgroups with moderate/severe (MSS ≥10) and none/mild symptoms at baseline. MSS LS mean 

difference from the ARhiSi-2 trial is shown as reference. MSS: Major Symptom Score. 

2.2. Does it work?: BNO 1016 is as or more effective than the most frequently prescribed 

therapies in improving several outcomes in ARS 

To determine real-world effectiveness of BNO 1016 in ARS a retrospective cohort 

study with data from the IMS Disease Analyzer® database was analysed. A total of 203,382 

patients diagnosed with ARS by a general practitioner (GP) (120,178 patients) or an ear-

nose-throat (ENT) specialist (83,204 patients) in the period between January 2012 and De-

cember 2020 were included (Figure 2). Several ARS-related outcomes of BNO 1016 ther-

apy were compared over the course of 365 days to 9 other established therapies for ARS 

(mainly antibiotics in mono- or combination therapy), which comprise the most common 

treatment regimen in daily practice for ARS, although partly not indicated. As main out-

comes, antibiotic prescriptions within the first 30 days and in the period between 31-365 
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days after index date, sick leave ≥7 days as well as number of medical appointments 

within the first 30 days were analysed. 

 

Figure 2. Retrospective cohort study: Selection of study patients from the IMS Disease Analyzer® 

database . 

The baseline characteristics of the study patients were comparable among all treat-

ment groups (see Table 2). Mean age of the study patients was between 32.5 and 42.2 years, 

more patients were female in all groups, with around 60% of all patients. Due to young 

age, most patients had a very low Charlson Comorbidity Index (CCI). As expected, inci-

dence of ARS was highest in the winter months December–February and lowest in the 

summer months June–August. 
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Table 2. Retrospective cohort study: Baseline characteristics of the study patients. All patients are 

shown (n=203,382), both reported from GPs as well as ENT specialists. Sorted by number of pre-

scriptions, monotherapies are presented first. CCI: Charlson Comorbidity Index; CS: Corticoster-

oids; INCS: Intranasal corticosteroids; SD: standard deviation. 

Variable Antibiotics 
Nasal spray 

without CS 
Topical INCS BNO 1016 

Antibiotics + nasal 

spray without CS 

Prescriptions, N 94,756 19,236 18,716 10,087 19,199 

Age, mean (SD) 

Age, median (25%–75%) 

Age, min.–max. 

40.7 (17.5) 

39 (27–53) 

1–96 

35.7 (20.1) 

34 (21–50) 

1–95 

42.2 (18.0) 

41 (28–55) 

2–94 

40.1 (16.5) 

38 (27–52) 

3–92 

38.5 (18.9) 

37 (24–52) 

1–94 

Age <18 yrs, % 7.0 19.7 7.4 4.5 14.1 

Age ≥18 yrs, % 93.0 80.3 92.6 95.5 85.9 

Male, % 40.3 41.2 38.8 41.1 42.7 

CCI, mean (SD) 

CCI, median (25%–75%) 

CCI, min.–max. 

0.06 (0.32) 

0 (0–0) 

0–3 

0.03 (0.22) 

0 (0–0) 

0–3 

0.03 (0.20) 

0 (0–0) 

0–3 

0.05 (0.29) 

0 (0–0) 

0–3 

0.03 (0.23) 

0 (0–0) 

0–3 

Variable Antibiotics + INCS 
Antibiotics + 

analgesics 

BNO 1016 + nasal 

spray without CS 

Nasal spray 

without CS + 

analgesic 

Antibiotics + BNO 

1016 

Prescriptions, N 13,119 11,667 6,062 5,312 5,228 

Age, mean (SD) 

Age, median (25%–75%) 

Age, min.–max. 

41.3 (16.5) 

40 (29–53) 

3–94 

38.4 (17.0) 

37 (26–50) 

1–93 

40.5 (17.3) 

38 (26–53) 

4–95 

32.5 (18.0) 

31 (19–46) 

1–93 

41.8 (16.2) 

40 (29–53) 

10–92 

Age <18 yrs, % 6.1 9.4 5.4 21.1 3.5 

Age ≥18 yrs, % 93.9 90.6 94.6 78.9 96.5 

Male, % 40.2 45.6 39.3 46.4 39.4 

CCI, mean (SD) 

CCI, median (25%–75%) 

CCI, min.–max. 

0.03 (0.22) 

0 (0–0) 

0–3 

0.06 (0.30) 

0 (0–0) 

0–3 

0.03 (0.22) 

0 (0–0) 

0–3 

0.03 (0.23) 

0 (0–0) 

0–3 

0.05 (0.32) 

0 (0–0) 

0–3 

 

Firstly, (further) antibiotic prescription due to ARS within the first 30 days and in the 

period 31-365 days after initiation of therapy was analysed. Surprisingly, the majority of 

patients (94,756 patients) still received antibiotics in monotherapy as initial ARS treatment 

plus 49,213 patients antibiotics in combination with other medicinal products (see Table 

2). Nearly all patients receiving antibiotics (monotherapy or as combination therapy) at 

the beginning of the study period were at a significantly higher risk for further antibiotic 

prescription within the first 30 days after therapy begin compared with BNO 1016. More-

over, all patients receiving antibiotics in mono- or combination therapy were at a signifi-

cantly higher risk for a further antibiotic prescription in the follow-up time period of days 

31-365 (see Figure 3). Thus, odds ratios (ORs) for further antibiotic prescriptions were 

quite high, ranging from 2.25 to 3.54. Also, treatment with topical intranasal corticoster-

oids (INCS) was associated with a significantly higher risk of antibiotic prescription (OR: 

1.57). In contrast, treatment with BNO 1016 led in only 2.1% of cases to a prescription of 

an antibiotic for ARS within the follow-up period. In summary, no therapy performed 

better (OR <1) than BNO 1016 as monotherapy in preventing subsequent antibiotic pre-

scriptions within the follow-up period.  
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Figure 3. Retrospective cohort study: Prescription of antibiotics due to ARS within 31–365 days 

after start of therapy. Multivariable Cox proportional hazard regression adjusted for sex, age, in-

surance status, month and CCI. AB: Antibiotics; CI: Confidence interval; CS: Corticosteroids; INCS: 

Intranasal corticosteroids. 

Secondly, sick leave with a duration of ≥7 days within the first 30 days was analysed 

(see Figure 4A). In contrast to the other endpoints, sick leave data was analysed only for 

the patients diagnosed by a GP. This is due to the fact that GPs are usually responsible for 

sick notes. Sick notes from ENTs are less common and usually short in duration. Also, 

only patients diagnosed by GPs aged 18-65 years receiving sick notes were considered for 

this analysis, as this population is considered to be of working age. Compared to BNO 

1016, the majority of therapies exhibited a significantly higher OR for sick leave ≥7 days, 

ranging between 1.09 and 1.55. However, topical INCS were associated with a signifi-

cantly and strongly decreased risk for sick leave ≥7 days (OR: 0.68). In summary, therapy 

with BNO 1016 was associated with a significantly lower or equal risk for sick leave ≥7 

days compared to most of the other therapies. 

Besides sick leave, the number of medical appointments due to ARS within the first 

30 days of the study was analysed (see Figure 4B). With ORs ranging from 1.11 to 1.53, all 

patients receiving antibiotics as monotherapy or as combination therapy at the beginning 

of the study had a higher risk than the reference therapy BNO 1016 for ≥1 additional med-

ical appointments within the first 30 days. Except for the treatment group “antibiotics + 

BNO 1016” (OR: 1.11), the higher risks were significant for all other therapies involving 

antibiotics. The three therapies “nasal spray without corticosteroids (CS)”, “nasal spray 

without CS + analgesic” and “BNO 1016 + nasal spray without CS” showed similar, 

slightly lower but non-significant risks for ≥1 additional medical appointments within the 

first 30 days (ORs: 0.96, 0.90 and 0.99). In summary, therapy with BNO 1016 was associ-

ated with a significantly lower or equal risk for ≥1 additional medical appointments due 

to ARS within the first 30 days. 

Regarding safety, the occurrence of epistaxis as adverse reaction was studied within 

the complete study period of 4-365 days. The concomitant diagnosis of epistaxis was very 

low (0.13–0.29% of patients) in general and there were no significant differences between 

all treatment groups.  
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Figure 4. Retrospective cohort study: Sick leave ≥7 days within first 30 days after therapy begin (A) 

and medical appointments due to ARS within 4–30 days after therapy begin (B). For (A) and (B): 

Multivariable logistic regression; All adjusted for sex, age, insurance status, month and CCI. CI: 

Confidence interval; CS: Corticosteroids; INCS: Intranasal corticosteroids. 

In summary, ARS treatment with BNO 1016 was as effective or significantly more 

effective in preventing adverse outcomes in ARS when compared to other established 

ARS therapies (first of all antibiotics), with the sole exception of topical INCS, which were 

more effective lowering the risk for sick leaves ≥7 days within the first 30 days after start 

of therapy, but with a significantly higher risk for the need of antibiotic prescription in the 

follow-up period of days 31-365. 

3. Discussion 

The clinical efficacy and safety of BNO 1016 have convincingly been shown in clinical 

trials [20], leading to the recommendation of the herbal medicinal product in the European 

Position Paper on Rhinosinusitis and Nasal Polyps, as well as in national guidelines for 

ARS [1, 5].  

The data presented in this manuscript confirm the clinical efficacy (“can it work”) by 

a new meta-analysis and show the real-life effectiveness (“does it work”) of the herbal 

medicinal product BNO 1016 in the treatment of ARS. 

ARS is still widely treated with antibiotics although the disease is usually caused by 

viruses including rhinovirus, adenovirus, influenza, and parainfluenza virus. Acute bac-

terial rhinosinusitis is rare, with an incidence of 0.5-2% of viral ARS in adults and 5-10% 

in children [1, 21]. Nevertheless, the prevalence of antibiotic prescription for ARS was 

found to be around 50% in Germany without any clinically relevant difference between 

patients attending GPs and those treated by ENT specialists [22]. Studies from Spain [3], 

the United Kingdom [23], Canada [24], and the USA [25] show a similar picture, with even 

higher trends (62% - 82%) for potentially inappropriate antibiotic prescriptions. In the UK, 

82% of patients with ARS received antibiotic prescriptions in primary care, whereas only 

11% of these prescriptions were identified as appropriate by experts [23]. In Canada, over 
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60% of patients received antibiotics for ARS, although only 18% of patients were in need 

of an antibiotic therapy [24]. Often, there is no difference in the proportion of antibiotic 

prescription between patients who meet the criteria for the prescription of an antibiotic 

and those who do not [22]. In a chart review study from the US, 92% of patients who did 

not fulfil the criteria for acute bacterial sinusitis (e.g., fever >38°C, double sickening) re-

ceived antibiotics [26]. 

Our retrospective cohort study in a large population of 203,382 German ARS patients 

confirms that antibiotics as monotherapy or in combination are still the most frequently 

prescribed therapy for ARS. Their prescription is associated with an elevated risk of a 

further antibiotic prescription in the follow-up period of up to 365 days. In addition, the 

data indicate a higher probability of longer sick leaves ≥7 days and more frequent visits 

to a GP or ENT specialist in the first 30 days after antibiotic prescription compared to a 

reference therapy with BNO 1016. 

Of course, retrospective cohort database studies like the one presented here exhibit 

some limitations. First, they can only display correlations and some outcomes therefore 

may appear inconsistent. In addition, selection bias cannot be entirely excluded. One 

might argue that antibiotics were most likely given to more severely ill patients and that 

this would also explain the generally high re-prescription of antibiotics or more frequent 

medical appointments in this group. Even if more severely ill ARS patients are more likely 

to consult a physician, a rate of >70% of antibiotic prescriptions in mono- or combination 

therapy in our study is inappropriate, especially when seen in the light that only up to 2% 

of all adult ARS cases are of bacterial origin [1]. Nevertheless, 92% of patients without 

bacterial sinusitis still receive antibiotics although not being indicated [26]. 

Further limitations of the retrospective cohort study are that data on socioeconomic 

status and lifestyle-related factors (e.g., smoking, alcohol, physical activity) are not avail-

able. Therefore, the possibility of residual confounding cannot be excluded. Besides that, 

patients within this study were only observed in a single practice; if they received a diag-

nosis or prescription from another physician, these prescriptions were not documented. 

Also, the database and analysis only included data on prescriptions for the different med-

ications. As BNO 1016, nasal sprays and analgesics are also available over-the-counter 

(OTC), their (additional) usage was not documented. 

In contrast, the strength of the retrospective cohort study is the large study popula-

tion of 203,382 ARS patients under real-world conditions over a period of nine years. The 

study provides important data on the use of BNO 1016 within its target population. 

First findings on the effectiveness of BNO 1016 have already been published by Mar-

tin et al. in 2020. The authors found positive results approaching significance for BNO 

1016 treatment in the reduction of sick leave >7 days in acute upper and lower respiratory 

tract infections (OR 0.84 [0.7–1.0], p=0.054) [27]. A recent review comparing the existing 

evidence of different herbal medicinal products in relation to N-acetylcysteine and mo-

metasone furoate nasal spray highlighted the evidence for BNO 1016 in the treatment of 

ARS [28]. 

For BNO 1016, our new meta-analysis found an elevated symptom relief and im-

provement of HRQoL (SNOT-20) compared to placebo than the individual trials alone. 

Although there is to our knowledge no minimum clinical important difference (MCID) 

for MSS in ARS, a difference of 1 score point in the mean MSS at day 14 (LS mean differ-

ence of -1.9 score points) is in line or even exceeds treatment effects seen for other thera-

pies in this indication, like other herbals or the intranasal corticosteroid mometasone fu-

roate [19, 29]. More severely ill patients exhibited even stronger improvements (LS mean 

difference of -2.3 score points). 

To promote the reasonable use of antibiotics and limit unnecessary overuse, the Eu-

ropean Commission has issued guidelines on the prudent use of antimicrobials in human 

health [30]. Overuse of antibiotics can be highly problematic. It leads to an increase in 

antimicrobial resistances [31], which are, as recently published, associated with or the di-

rect cause of nearly 700,000 deaths in Europe in 2019 [32]. In addition, frequent use of 

antibiotics can also be directly detrimental to patients by compromising the gut 
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microbiota [33], which may promote the development and aggravation of disease [34]. 

Our retrospective cohort study indeed showed that treatment with antibiotics often led to 

higher risks for adverse outcomes in ARS. With the new results, BNO 1016 as a herbal 

treatment alternative has the potential to further reduce inappropriate antibiotic use in 

ARS. 

In summary, BNO 1016 was as effective or significantly more effective in preventing 

adverse outcomes of ARS such as antibiotic prescriptions, sick leave ≥7 days and number 

of medical appointments due to ARS, when compared to the most frequently prescribed 

ARS treatments such as antibiotics, topical INCS, nasal sprays or combinations thereof. 

Apart from topical INCS, which reduced the risk for sick leaves ≥7 days stronger than 

BNO 1016, no other treatment performed significantly better in any outcome measure 

than BNO 1016. Moreover, BNO 1016 treatment led to a significantly lower risk for ad-

verse outcomes, especially when compared to antibiotics as mono- or combination ther-

apy.  

4. Materials and Methods 

Detailed methods based on the individual study reports, including inclusion/exclu-

sion criteria and statistical analyses can be found in the supplementary materials. Here, a 

short description of the scope of the meta-analysis of ARhiSi-1 and ARhiSi-2 and the RWD 

study is given. 

Can it work?: Meta-analysis of ARhiSi-1 and ARhiSi-2 

The meta-analysis of the clinical trials ARhiSi-1 (EudraCT No. 2008-002794-13; N=450 

(Safety Evaluable Population (SEP))) and ARhiSi-2 (EudraCT No. 2009-016682-28; N=385 

(SEP)) was done by Scope International AG (Mannheim, Germany). 

The objective of the new meta-analysis was to combine efficacy and safety data from 

the clinical trials ARhiSi-1 (only the treatment arms placebo and BNO 1016 480 mg, which 

represents the marketed BNO 1016 dosage) and ARhiSi-2 and to evaluate the influence of 

ARS baseline severity on improvement of ARS symptoms and HRQoL under BNO 1016 

compared to placebo. To assess efficacy and HRQoL, the MSS as well as the SNOT-20 

GAV questionnaire were assessed by the investigators or patients of the trials, respec-

tively. 

Main analyses from the meta-analysis presented in this manuscript are MSS at visit 

5 (day 14) as well as SNOT-20 total scores at day 14. Also, LS mean differences between 

BNO 1016 and placebo were calculated. Moreover, two subgroups within the analysis sets 

were defined. Subgroup “moderate/severe” comprised patients with assessment moder-

ate or severe for each of the five MSS symptoms at baseline (always resulting in MSS ≥10). 

Subgroup “none/mild” comprised all patients without assessment moderate or severe for 

each of the five MSS symptoms at baseline (complementary group to subgroup moder-

ate/severe). 

Does it work?: Real-world data retrospective cohort study comparing the effectiveness of BNO 

1016 with other established therapies in ARS 

The retrospective cohort study was based on data from the IMS® Disease Analyzer 

database (IMS®DA) from IQVIA (Frankfurt a. M., Germany), which contains case-based 

information provided by office-based physicians (both GPs and ENT specialists) in Ger-

many [35]. IMS®DA contains data from more than 13 million patients in the time period 

between 2012 and 2020 and information was provided by nearly 3,000 office-based physi-

cians, representing approximately 3.5% of all German practices (IMS®DA status date: 

March 2019). 

The study included 203,382 patients diagnosed with ARS (ICD-10: J01) by a GP or an 

ENT in the period between January 2012 and December 2020 and who had a prescription 

of BNO 1016 or one of the following therapies: antibiotics, INCS, nasal spray without CS, 

antibiotics + BNO 1016, antibiotics + INCS, antibiotics + nasal spray without CS, antibiotics 
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+ analgesics (NSAIDs or paracetamol), nasal spray without CS + analgesic (NSAIDs or 

paracetamol) and BNO 1016 + nasal spray without CS, which comprise the most common 

treatment prescriptions in daily practice. The first diagnosis of ARS documented during 

this period was considered the index date and each patient was subject to follow-up for 

up to 365 days. The covariables used in this study included age, sex, month of the year 

and Charlson Comorbidity Index. 

The following main analyses were conducted: Percentage of patients with antibiotic 

prescriptions due to ARS within 4–30 days and 31-365 days after the index date, percent-

age of patients with sick leave ≥7 days associated with ARS diagnosis within the first 30 

days after the index date and number of medical appointments due to ARS within 4–30 

days after the index date. All analyses were carried out for GPs and ENTs in combination 

(GPs + ENTs). 
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