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Comorbidities
Allergy

Immunodeficiencies
Lower airways diseases

CF and PCD
Fungal Rhinosinusitis

Vasculitis and granulomatous diseases



CRS and Allergy
3 ENTITIES

Allergic rhinitis 
Central Compartment Allergic Disease (CCAD)

Allergic fungal rhinosinusitis



CRS and Allergic rhinitis
Common immune pathway in AR and subgroup of CRS 

Local polyclonal IgE production in CRSwNP (also in non-atopic patients) 

Allergy may aggravate CRS severity
Challenge of relative contribution of perennial allergen sensitization

Allergy is not a risk factor for CRS
Some associations between sensitization and CRS





CRS and Allergic rhinitis
Anti-allergic treatment is recommended in those CRS 

patients with comorbid allergy:

Allergen and irritant avoidance
Pharmacotherapy

Allergen-specific immunotherapy (AIT)



CRS and CCAD

Recently described variant of CRS (since 2014)
Polipoid edematous changes of middle turbinate

Also other structures like post. septum, and sup. turbinate
High sensitization to inhalant allergen rate

Further studies need to validate the etiology and clinical course 



CRS and Immunodeficiencies

Primary Immunodeficiencies
B-cell (humoral), T-cell (cellular) and/or phagocytes/compliment (innate) deficiency

Secondary Immunodeficiencies
General condition

Immunosuppressive treatment
HIV



Immunoglobuline deficiencies
up to ¼ of patients with severe or difficult-to-treat CRS

some bias in reported prevalence

some uncertainty about best approach
subtypes:

X-linked a-gammaglobulinaemia
Common variable immunodeficiency (CVID) 
Selective immunoglobulin A (IgA) deficiency 
Immunoglobulin G (IgG) subclass deficiency 

Selective antibody deficiency 



For CRS patients suspected of having humoral immunodeficiency because 
of the characteristics of their presentation or their response to treatment, 
measurement of serum immunoglobulin levels is the key investigation. 

If the levels are normal, but the suspicion of humoral immunodeficiency is 
high, referral to a clinical immunologist is optimal.

It is of paramount importance that the diagnosis and its’ implications are 
established in collaboration with a clinical immunologist as some 

treatments are not available (isolated IgA deficiency) or may not be 
indicated (like IgG subclass deficiencies) 



Immunoglobuline deficiencies
Therapy: few controlled trials

Ig replacement therapy
Prophylactic antibiotics

Pneumococcal vaccinations 
(in case of low Igs to pneumococcal serotypes) 

Sinus surgery 



Secondary Immune deficiencies

The prevalence of secondary immune deficiency is rising due to the 
increased use of immunosuppressive agents such as rituximab (for 

systemic immune disorders), corticosteroids and other drugs. 
Rituximab is a monoclonal antibody directed against CD20 that causes B-
cell depletion. As the indications for rituximab are growing (auto-immune 

diseases) so is the incidence of rituximab-induced 
hypogammaglobulinaemia. 



CRS and Lower airways diseases
Asthma

COPD or bronchiectasis

History 
LFT

Underdiagnosis
Nasobronchial systemic and neural interaction





CRS and Lower airways diseases

GINA and EPOS recommend 
’optimal’ treatment of both parts of the airways

Negative Impact of asthma / COPD / bronchiectasis on CRS severity
and vice versa

Positive impact of CRS treatment incl. FESS on asthma / COPD / bronchiectasis



CRS and Cystic Fibrosis

Life-shortening chronic condition caused by a genetic mutation of 
the CFTR gene leading to defective chloride channel



CRS and Cystic Fibrosis

Bilateral nasal polyposis in children are often a clinical indication of 
CF(111)

Nasal polyposis in CF patients becomes more common as the 
children age with a prevalence of up to 50% in adolescents(112). 



CRS and Cystic Fibrosis



CRS and PCD

PCD = collection of rare inherited disorders that affect motile 
cilia, leading to deficient/absent mucociliary clearance

Whenever nasal polyps are evident on nasal endoscopy of a child the 
diagnosis of PCD or CF must be considered. 



Conditions that support PCD diagnostic testing: 
1. Situs inversus plus respiratory or nasal symptoms 

2. Neonatal respiratory distress of unknown cause 

3. Sibling with primary ciliary dyskinesia (PCD)
4. Daily lifelong wet cough 

5. If considering testing for CF, also consider testing for PCD particularly if rhinitis, 
rhinosinusitis or glue ear are present

6. Unexplained bronchiectasis

7. Serous otitis media in association with lower and upper airway symptoms

8. Cardiac disease associated with heterotaxy if there is suspicion of respiratory, nasal or ear 
problems 



CRS and PCD

Vasculitis

CRS and PCD

Vasculitis



CRS and Fungal Rhinosinusitis

Fungi are ubiquitous
Fungi might be pathogens when immune responses are 

evoked in host
Definition and characterization of fungal rhinosinusitis is still 

controversial



CRS and Fungal Rhinosinusitis



Fungus ball

Fungus ball = collection of fungal debris usually within a single 
sinus

Female predisposition
Maxillary and sphenoidal sinus cavities mostly affected.

Surgery is primary treatment



Allergic Fungal Rhinosinusitis
Subset of polypoid CRS with 

1/ eosinophilic mucin with non-invasive fungal hyphae and 
2/ type I hypersensitivity to fungi

May account for up to 10% of CRS cases

Some controversy about AFRS being a distinct clinical phenotype of CRS
EPOS steering group decided on maintaining the definition of AFRS



Allergic Fungal Rhinosinusitis
Five major criteria in the original Bent-Kuhn diagnostic criteria 

should be met to make the diagnosis as three of the five are common in most CRSwNP

1/ Nasal polyposis
2/ Fungi on staining 

3/ Eosinophilic mucin without fungal invasion into sinus tissue
4/ Type I hypersensitivity to fungi

5/ Characteristic CT scan findings: soft tissue differential densities and unilaterality or anatomically 
discrete sinus involvement. 



Allergic Fungal Rhinosinusitis
. 

Minor criteria include 
bone erosion, Charcot Leyden Crystals, unilateral disease, peripheral eosinophilia, positive fungal 

culture 

along with prior criteria: 
characteristic eosinophil-rich allergic mucin visually or histopathologically

a positive fungal stain or culture from the sinus at surgery
the absence of immunodeficiency or diabetes 

, 



Allergic Fungal Rhinosinusitis
Unlike the management of classical CRS, the foundation of

AFRS treatment is surgery. 

The vast majority of clinical studies
in the AFRS literature indicate that medical therapy alone is 
usually ineffective in alleviating symptoms and that surgical 

intervention, alone or in combination with medical therapy, leads 
to improved clinical outcomes. 



Invasive Fungal Rhinosinusitis
Almost exclusively in immunocompromised patients

Fungal hyphae can be seen ‘within’ the mucosal tissue
Immunocompromised host reaction to fungi, like diabetes or haematologic malignancies

The three key principals of treatment: 
Systemic antifungals therapy should be started 

Patients should undergo endoscopic surgical debridement of necrotic sinonasal tissue 
The patient’s immune suppression should be reduced when feasible 



CRS and Vasculitis
Heterogenous nature of the condition

Primary vs secondary
Single vs multiple organ

Nomenclature revised and mainly based on affected 
blood vessel size (large, medium and small) with limited 

clinical applicability
ANCA-associated vasculitis include GPA (previously called 
Wegener’s Granulomatosis), EGPA (Church Straus S) and 

microscopic polyangiitis (MPA)



CRS and Vasculitis



CRS and Vasculitis

History: severe CRS including crusting, facial pain, multi-
organ involvement

Positive ANCA test with raised ESR and CRP
CT scan showing bone erosion and/or thickening

Histology
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