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Abstract 
The first European Rhinology Research Forum organized by the European Forum for Research and Education in Allergy and Airway 

Diseases (EUFOREA) was held in the Royal Academy of Medicine in Brussels on 17th and 18th November 2016, in collaboration with 

the European Rhinologic Society (ERS) and the Global Allergy and Asthma European Network (GA2LEN). One hundred and thirty 

participants (medical doctors from different specialties, researchers, as well as patients and industry representatives) from 27 

countries took part in the multiple perspective discussions including brainstorming sessions on care pathways and research needs in 

rhinitis and rhinosinusitis. The debates started with an overview of the current state of the art, including weaknesses and strengths 

of the current practices, followed by the identification of essential research needs, thoroughly integrated in the context of Precision 

Medicine (PM), with personalized care, prediction of success of treatment, participation of the patient and prevention of disease as 

key principles for improving current clinical practices. This report provides a concise summary of the outcomes of the brainstorming 

sessions of the European Rhinology Research Forum 2016.
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CRS using easy-to-apply tools, i.e. visual analogue scale (VAS) 

score for AR (18) and a 7-item questionnaire for CRS (5).

The brainstorming sessions aimed at discussing the current 

imperfections and unmet needs in the care pathways in AR and 

CRS and at highlighting and agreeing on the research priorities 

in the field.

Optimal care pathways in rhinitis
Strengths of the current pathways

Evidence-based care pathways for rhinitis have been developed 

by ARIA (Allergic Rhinitis and its Impact on Asthma) and other 

consensus documents (4, 19, 20). An updated clinical decision algori-

thm for patients with allergic rhinitis has recently been proposed 

by MACVIA (Contre les Maladies Chroniques pour un Vieillis-

sement Actif ) (18) as part of a clinical decision support system 

(CDSS) for AR (European Innovation Partnership on Active and 

Healthy Ageing, DG CONNECT and DG Santé) (19). Assessment 

of the level of disease control is a key factor to decide upon 

stepping-up, stepping-down or maintaining the treatment. Cur-

rent rhinitis care pathways have suggested the VAS as a simple 

tool to assess disease control (17). Well-controlled AR is defined 

as a score of ≤ 2 on 10, whereas a score of 5 or above is pointing 

towards uncontrolled AR (21, 22).

Shortcomings of the current care pathways

Current care pathways should be continuously re-evaluated and 

optimized to increase the level of control in rhinitis patients. Dif-

ferent shortcomings were discussed during the brainstorming 

session (Figure 1):

• Patients mostly self-medicate for AR and rarely follow gui-

delines. In particular, patients downgrade or interrupt their 

treatment in parallel with improvement of their symptoms.

• The time for patients with persistent rhinitis symptoms to 

enter the care pathway is often delayed. This has a major 

impact since disease control is most likely achieved by an 

adequate early diagnosis and optimal treatment advice 

with initiation of prevention strategies. Under-diagnosis of 

AR is a fact in 50% of patients; especially the adolescent and 

young adults may not perceive correctly the chronic nature 

of the disease (23, 24). In addition, prejudices or false beliefs 

of the patient on the treatment for AR impact optimal care 
(25, 26). Therefore, patient education is an essential step in 

achieving optimal control of rhinitis. Online information is 

often the first source of information for a patient with nasal 

symptoms. Unfortunately, there is no quality check on all 

information available online, which holds a major risk for 

the patient. The implementation of an online educational 

patient platform was identified as one possible tool for 

EUFOREA to increase disease awareness while correctly 

informing patients about disease control with proper use of 

their medication and preventive measures. 

Introduction
The first European Rhinology Research Forum (www.rhinolo-

gyresearch.eu) organized by the European Forum for Research 

and Education in Allergy and Airway Diseases (EUFOREA) was 

held in collaboration with the European Rhinologic Society and 

the Global Allergy and Asthma European Network (GA2LEN). 

Brainstorming sessions on care pathways and research needs in 

rhinitis, rhinosinusitis engaged 130 European medical doctors 

from different specialties, researchers, as well as patients and 

industry representatives. The needs were thoroughly discussed 

in the context of Precision Medicine (PM), with personalized 

care, prediction of success of treatment, participation of the pa-

tient and prevention of disease as key principles for improving 

current clinical practices. Research in the field of PM in rhinology 

is supported by EUFOREA, paving the way for a more structu-

red scientific approach for patients with chronic upper airway 

inflammation.

Within the field of rhinology, inflammatory conditions take a 

prominent position in daily care. Rhinitis and chronic rhinosinu-

sitis (CRS) are the most prevalent non-communicable chronic 

diseases with significant burden for the patients and high socio-

economic impact (1-3). Over the past decades, major efforts have 

been invested in the elaboration of evidence-based treatment 

guidelines for both allergic rhinitis (AR) and CRS (4, 5). Moreover, 

the possible causal relationship between AR and CRS has been 

investigated (5).

Rhinitis is an umbrella term that embraces different inflamma-

tory phenotypes: allergic, infectious and other forms of non-

allergic, non-infectious rhinitis (6). AR is the best-characterized 

phenotype, involving type 2 inflammation of the nasal mucosa, 

giving rise to nasal congestion, rhinorrhoea, sneezing, itchy 

nose and/or eyes, and nasal hyperreactivity (7, 8). Two main pillars 

of anti-allergic treatment are currently being recommended: 

symptomatic treatment and allergen-specific immunotherapy 

(AIT) (9, 10). CRS is characterized by inflammation of the paranasal 

sinus mucosa and can be subdivided into two major clinical 

phenotypes based on nasal endoscopy: CRS with (CRSwNP) and 

CRS without (CRSsNP) nasal polyps (11, 12). The cornerstone of CRS 

treatment is prolonged medical anti-inflammatory treatment 

supplemented by functional endoscopic sinus surgery (FESS) in 

case of treatment failure.

Given the high prevalence of AR and CRS, cost-effective treat-

ment approaches represent a medical and societal challenge. 

Based on the principles of Precision Medicine (13-15), the non-pro-

fit organization EUFOREA has recently proposed a cost-effective 

strategy for gradual implementation of the four principles of PM 

into daily practice (manuscript submitted). Due to cost-effecti-

veness considerations personalized care including endotype-

driven treatment can only be recommended for AR and CRS 

patients uncontrolled with the current treatment approaches (16, 

17). The concept of control has been embraced for both AR and 
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are often hampered by country specific regulations or 

unavailability of the best treatment to all patients. A com-

mon European approach, based on an optimized and 

cost-effective care pathway should therefore be created in 

cooperation with European policy makers (19).

• The position of allergen immunotherapy (AIT) in the opti-

mal care pathway for AR is still a matter of debate. In the 

clinical decision support system (CDDS) making algorithms, 

AIT is considered when a patient remains uncontrolled 

despite maximal pharmacological treatment (18). AIT may 

prevent development of new sensitizations (30, 31), asthma 

and widening of the spectrum of allergy (30, 32). It requires 

further study to determine whether progression of disease 

might be prevented by the early introduction of AIT in the 

optimal care pathway (33).

Research needs in the current care pathways

The following research needs have been highlighted during the 

brainstorming session on care pathways in rhinitis (Figure 1):

• Patients with AR often self-medicate but there is no general 

accepted recommendation and under-treatment is com-

mon. 

• Patients with AR are often treated beyond evidence-based 

guidelines, and there is a need to study the (lack of ) efficacy 

of up-dosing treatment strategies (e.g. with combination 

treatment of antihistamines and nasal corticosteroids).

• Adherence to medication is a key factor to control AR and 

there is a need to better understand the fear of AR patients 

• Few e-health tools have been developed in the field of 

rhinology and most are still in their infancy and currently 

show major shortcomings. Recently, the mobile application 

- MASK-rhinitis - has been developed for daily monitoring 

of rhinitis control by assessing VAS scores for various nasal 

symptoms (27). Future technological development will allow 

patients to be alerted when medical advice is needed. A 

companion App on tablet is available to assist physicians 

in the process of clinical decision-making by providing 

more precise information on the patients’ level of control 

over time. Data collected on work productivity, treatments 

efficacy, and treatments adherence will help to improve the 

optimal care pathway of AR.

• Healthcare professionals at different levels of the care pa-

thway dealing with AR may not always provide consistent 

information to patients, and different languages and mes-

sages on efficacy, safety and adverse events will negatively 

impact treatment adherence and level of control. There-

fore, an integrated care approach ensuring consistency in 

patient management at all levels needs to be implemented 

as soon as possible.

• In some countries, the community pharmacist may be the 

first encounter for patients with upper airway symptoms. 

Therefore, the pharmacist may need some help to diagnose 

this highly prevalent condition (28, 29). ARIA in the pharmacy 

has developed an AR diagnostic tool, which should be bet-

ter deployed and digitalized. 

• Designing uniform optimal care pathways across Europe 

Figure 1. Care pathways in rhinitis.
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of using nasal corticosteroids. 

• AIT is associated with large number of research needs, such 

as comparing different products, treatment protocols, and 

biomarkers to predict the success of AIT.

• Nasal hyperreactivity (NHR) is a major symptom in two 

thirds of patients with AR and needs to be properly 

diagnosed and monitored. Research is needed to better 

understand the diagnosis, pathophysiology and effective 

treatment.

• Although it is believed that biologicals should be positi-

oned as a treatment option for severe cases of rhinitis when 

associated with asthma, their efficacy as treatment have 

not been evaluated yet. However, at the moment due to 

their costs, it is unlikely that they will have a place in the 

treatment strategy of rhinitis.

• Research on well-being in patients with rhinitis is essential.

• Implementation of integrated care in rhinitis across the life 

course is a major goal (34). Rhinitis in elderly adults should 

be better understood and managed.

• Research on the natural history of AR and CRS is needed.

Optimal care pathways in rhinosinusitis 
Strengths of the current pathways

For CRS, a clinical decision algorithm has been reported in the 

European position paper on rhinosinusitis and nasal polyps (5). 

Different algorithms were developed according to the pres-

ence of acute (ARS) or chronic (CRS) with (CRSwNP) or without 

(CRSsNP) the presence of nasal polyps. A 7-item questionnaire 

based on presence of symptoms, endoscopic findings and need 

for systemic medication is used to assess the level of control in 

patients with CRS (5).

A patient with uncomplicated nasal symptoms for less than 7 

days should be managed as a common cold as assessed and 

reported in different Cochrane reviews (35-38). Evaluation of the 

presence of allergy should be considered when a patient repea-

tedly consults with ARS (5). Maxillary puncture is still currently 

performed in a limited number of countries without evidence 

for its effectiveness. 

Diagnosis of CRS is based on the presence of 2 or more 

symptoms of which one should be nasal obstruction or disco-

lored discharge with or without facial pain, headache or smell 

disturbance for ≥12 weeks (5).

Shortcomings of the current pathways

Also for rhinosinusitis there is a need for continuous re-evalua-

tion and optimization of existing care pathways to increase the 

level of disease control. Different shortcomings were discussed 

during the brainstorming session (Figure 2):

• Despite the availability of VAS to assess the level of control, 

its use to define the level of CRS control has not been 

validated. 

• Patients attending a primary care physician often expect 

antibiotic treatment, even when there is no indication (39, 40). 

Antibiotic resistance and disturbance of the upper airway 

microbiome are two major risks of unnecessary antibiotic 

treatment. However, the physicians and the patients are of-

Figure 2. Care pathways in rhinosinusitis.
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In addition, whether or not to perform surgery should be 

discussed with the patient and the patients’ opinion should 

be taken into account. A patient has always the right to 

decline surgery; however the patient cannot decide to get 

surgery if there is no indication. 

Research needs of the current pathways

• Maxillary puncture for acute rhinosinusitis is currently only 

being performed in a limited number of countries because 

there is no evidence to prove that it is effective. Clinicians 

from those countries should therefore be encouraged to 

set up studies to evaluate whether puncture reduces pain 

in the acute phase.

• Phenotyping and endotyping (46) are the way forward to 

improve the level of control of CRS patients. A number of 

research needs are associated with this:

• It is not clear which phenotyping and endotyping 

should be implemented at different levels of the care 

pathway.

• Studies looking at cost-effectiveness and the socio-eco-

nomic impact of implementation of phenotyping and 

endotyping into care pathways are needed.

• There is a need for clinically applicable biomarkers for 

identification of a patient’s endotype.

• Up to 40% of CRS patients remain uncontrolled despite 

sinus surgery (47, 48). Although CRSwNP patients have higher 

percentages of revision surgery than CRSsNP (49) the degree 

of control post-surgery is similar for both groups (47, 48). There 

is a need for:

• Tools to predict success of surgery.

• Evaluation of the position of surgery versus medical 

treatment.

• Evaluation on when to perform revision surgery (50).

• Biological treatment will become available for patients with 

CRSwNP in the next decade. The position of biologicals in 

the current care pathways is not clear at this moment:

• How to identify patients eligible for biological treat-

ments?

• How to choose between different biological treatments? 

• Position of biological treatment versus surgery or oral 

corticosteroids.

• Strategies to improve patient compliance need to be 

elaborated.

• Real life studies evaluating and validating cut off levels for 

VAS or other measurements of control should be perfor-

med.

Research needs in rhinology
Evidence-based guidelines for treatment of rhinitis and rhino-

sinusitis exist, however some shortcomings are recognized as 

areas for improvement. Implementation of these guidelines 

ten unaware of this or do not realize the importance. There 

is a need for an online educational platform to inform both 

patients and health care professionals about these issues.

• Co-morbidities are rarely part of the integrated approach 

for CRS. Careful assessment of the etiologic factors and 

co-morbidities should be considered at the secondary and 

tertiary level of care, including smoking, the presence of 

allergy, occupational factors (e.g. allergy against low mole-

cular weight agents), asthma, aspirin-intolerance, immune 

deficiency, polyps, calcifications and/or osteoneogenesis 

on CT (as signs of more severe disease), and cystic fibrosis 

or primary ciliary dyskinesia (5).

• A limited number of biomarkers are currently available for 

clinical use. Several potential biomarkers might be used 

for the endotyping of CRS patients: eosinophils in blood, 

total IgE, specific IgE (e.g. Aspergillus fumigatus), Staphylo-

coccus enterotoxin specific IgE, eosinophil cationic protein 

(ECP), eosinophil mucin or total IgE in nasal secretions, and 

periostin in serum (11, 41). The first three biomarkers were 

recommended in the brainstorming sessions for patients 

with severe nasal polyps persisting after maximal medical 

treatment. The expression level of these biomarkers has a 

direct impact on the treatment schemes. Other biomarkers 

could be used to monitor novel biological treatments; 

however, these drugs are currently not yet available for 

patients with nasal polyps without severe asthma. Clinically 

applicable and validated biomarkers need to be developed 

by the time biologicals become available for patients with 

CRS (42-44). 

• The role of CT score versus endoscopic polyp score as 

an indication for sinus surgery is still a matter of debate. 

Recently, a Delphi approach was used to define indications 

for surgery in patients with uncomplicated CRSsNP and 

CRSwNP (45).

• For CRSsNP a CT score (Lund-Mackay score) ≥ 1 and a 

SNOT (SinoNasal Outcome Test) score ≥ 20 after medical 

treatment consisting of at least 2 months of topical 

intranasal corticosteroid plus either a short course of 

broad-spectrum/culture-directed systemic antibiotic (2 

to 3 weeks duration) or a prolonged course (12 weeks 

duration) of systemic low-dose anti-inflammatory antibi-

otic (i.e., macrolide or cotrimoxazol). 

• For CRSwNP a CT (Lund-Mackay score) score ≥ 1 and a 

SNOT score ≥ 20 after medical treatment consisting of at 

least 2 months of topical intranasal corticosteroid plus a 

short-course (1 to 3 week duration) of systemic cortico-

steroid. 

For CRSwNP, the use of an endoscopic polyp score of at 

least 3 on both sides (1 at one side and 2 at the other side) 

was considered by the brainstorming group as more suit-

able than a CT score ≥ 1 as part of indications for surgery. 
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education should be available for all stakeholders, inclu-

ding patients, researchers, clinicians, administrators, and 

politicians.

• Setup of biobanks for biomarker mining and rapid valida-

tion of novel candidates.

 

Conclusion
The brainstorming sessions of the European Rhinology Research 

Forum were conceived to facilitate a collaborative effort to iden-

tify the unmet needs in regards to the optimal care pathways in 

rhinitis and rhinosinusitis. Building research networks and the-

reby open doors for synergistic multicenter research emerged 

as top priority. A research support platform is currently being 

installed by EUFOREA with the aim to support joint research ef-

forts in the field of upper airway diseases and beyond. 

The second edition of the European Rhinology Research Forum 

will be held in November 2017 (www.rhinologyresearch.eu).
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into clinical practice is crucial but still little is done. Use of care 

pathways, modern technology and a patient-centered approach 

are most likely to change the management of upper airway 

diseases. Patient empowerment and self-management repre-

sent two major avenues for research. The ultimate goal of a cost-

effective management will be well-being with nasal diseases. 

Cross-specialty collaboration is warranted to achieve uniformity 

among guidelines (primary care physician, ENT specialist, chest 

physician, allergist, community pharmacist, allied health).

The research needs in rhinology agreed upon during the brain-

storming session are summarized in Figure 3. These could be 

subdivided into three categories: 

• Defining patient sub-populations. 

• Disease aetiology and mechanisms. 

• Management of uncontrolled patients.

In addition, some general principles related to research in rhino-

logy were discussed during the brainstorming session:

• Interdisciplinary collaboration is needed.

• Publication of negative as well as positive studies should be 

stimulated in order to have a better understanding of the 

efficacy and safety of interventions in AR and CRS.

• Quantitative research in real-life studies evaluating large 

number of patients should be reinforced.

• Application of health information technology for data col-

lection, real-time analysis and feedback for CDSS and for 

Figure 3. Research needs in rhinology.
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