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Discuss

ÅCase example

ÅDiagnosis of CRS

ÅDifferentiate subtypes of CRS

ÅTreatment of CRS with nasal polyps



What is Chronic 
Rhinosinusitis?

ICAR 2020



Case Example

Patient A

Å41yof with sinus issues for 
the last 2 years

ÅStarted with a cold that 
never went away

ÅFESS one year ago

ÅPersistent facial pressure, 
thick secretions, PND

ÅPMH: MS on Rituxan, 
MGUS, low IgM, 
prolactinoma

Patient Z
Å27yom with sinus issues for 

the last few years, worse in 
the last 6 months

ÅFeels it may be related to 
allergies

ÅNasal obstruction, congestion, 
loss of smell

ÅPMH: seasonal allergies-dust



ÅCultures: Negative (after abx)

ÅAllergy testing: skin testing negative

ÅAsthma: none

ÅASA/NSAID: no sensitivity

ÅSNOT22: 65

ÅCultures: none

ÅAllergy testing: skin testing 
positive for aspergillus, 
ragweed, grass, dog, cat, 
penicillium, birch, oak, dust 
mites

ÅAsthma: none

ÅASA/NSAID: no sensitivity

ÅSNOT22: 30 

Patient A Patient Z



ÅOC/OP: Significant yellow-
green purulence along 
posterior pharyngeal wall, 
extending from 
nasopharynx

ÅEndoscopy exam: 

ÅMiddle meatus w/ 
significant mucoid 
drainage

ÅScattered mucoid 
drainage throughout

ÅVoice: hyponasal

ÅOC/OP: cobblestoning 
posterior pharynx

ÅEndoscopy exam:
ÅDeviated septum
ÅNP extending to floor 

medial to MT
ÅNP full on left, but able 

to pass the scope 

Patient A Patient Z



ÅCultures:       
Haemophilus influenzae 
+Beta lactamase

ÅCultures:  None

Patient A Patient Z



CT Imaging

Patient A Patient Z



Nasal Polyps on Endoscopy



Patient A Patient Z



Dennis et al. 2016.



Bachert et al. 2020.

Biologics and targets in CRSwNP



What is the difference between 
the phenotypes of CRS?

CRS

CRSwNP

AERD

+/- Asthma

Allergic fungal 
rhinosinusitis

CRSsNP
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Abst r act

Objective. Periostin is an extracellular matrix protein that is

elevated in the sinonasal tissues of patients with chronic rhi-

nosinusitis (CRS). The purpose of this study was to deter-

mine whether serum periostin could serve as a molecular

biomarker of nasal polyp burden in sinonasal disease.

Study Design. Prospective cohort study.

Setting. Academic medical center.

Subjects and Methods. Serum periostin levels were measured

by ELISA on blood samples collected from patients undergoing

sinus surgery for CRS(n = 71), further stratified by phenotype

as defined by nasal polyps and asthma. Results were compared

with assays performed on control subjects (n = 62).

Results. Mean serum periostin levels were markedly elevated

in patients with CRS versus controls (66.1 ng/mL [95% CI,

51.6-80.6] vs 38.7 ng/mL [95%CI, 34.4-42.9], respectively, P

= .004). In addition, mean periostin levels were significantly

higher in CRS patients with nasal polyps as compared with

those without polyps (94.8 ng/mL [95% CI, 67.3-122.4] vs

41.1 ng/mL [95% CI, 35.2-47.0], respectively, P \ .001).

Periostin levels did not correlate with sex (P= .473), smok-

ing history (P = .748), aspirin-exacerbated respiratory dis-

ease status (P = .136), oral steroid use within 1 month of

surgery (P = .281), use of topical steroid nasal spray (P =

.864), or number of prior sinus operations (P= .973).

Conclusion. Serum periostin appears to be a novel molecular

biomarker for the presence of nasal polyps and may serve

as an indicator of CRSendotypes.

Keywords

periostin, chronic rhinosinusitis, nasal polyps, asthma, bio-

marker, phenotype, endotype
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N
asal polyp formation in chronic rhinosinusitis

(CRS) is associated with an upregulation in the Th-

2 immune response, which includes the cytokines

interleukin 4 (IL-4), IL-5, and IL-13.1-3 Specifically, IL-4

and IL-13 induce the production of periostin, a 90-kDA

extracellular matrix protein secreted by fibroblasts.1,2,4,5

Periostin (encoded by the gene POSTN) interacts with integ-

rin molecules on cell surfaces, providing signals for tissue

development and remodeling.5,6 Because of its interaction

in cell signaling pathways, periostin has been assigned to a

class of matrix proteins known as matricellular proteins.7

Periostin is a mediator of fibrosis that has been implicated in

various pathologic processes, including pulmonary and cardiac

disease.6,8-11 In patients with bronchial asthma, periostin is pro-

duced by lung fibroblasts and deposited in the basement mem-

brane of respiratory epithelium.2,3,12 High levels of periostin

have been associated with a poor response to inhaled corticos-

teroid therapy, making it a useful biomarker in the prediction of

treatment responsiveness in select patients with asthma.3,13-15

Clinical studies have also demonstrated increased expression of

periostin in myocardial tissue in response to cardiac stress, lead-

ing to cardiac remodeling and fibrosis seen after myocardial

infarction.10,16 Angiotensin-converting enzyme inhibitors and

angiotensin receptor blockers are used to prevent postinfarction

cardiac remodeling through inhibition of the renin-angiotensin

system, the inhibition of which has been correlated with

decreased periostin expression.10,17
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Goals 

ÅPredict course of disease

ÅPredict response to treatment



Goals of treatment

ÅIncrease quality of life

ÅControl disease progression

ÅEnhance mucociliary clearance

ÅImproving sinus drainage pathways

ÅEradicate local infection/inflammation

ÅImprove access for delivery of topical medications



Challenges in Treatment of CRS

ÅDifficulty correlating patient symptoms with 
objective measures of inflammation

ÅPredicting long term response to medical therapy

ÅRelapses of symptoms and disease





CRSwNP Treatment
ÅNasal saline irrigation 

ÅTopical steroids

ÅOral corticosteroids (A)

ÅAntibiotics

ÅOral 

ÅIrrigation (A) [CRSwNP and CRSsNP]

ÅASA desensitization for AERD (A)

ÅDupilumab (A)

ÅEndoscopic Sinus Surgery 



CRSwNP Treatment
ÅNasal saline irrigation (A)

ÅTopical steroids
ÅSpray (A, strong recommendation)
ÅIrrigation (ie budesonide) (A, strong recommendation)

ÅOral corticosteroids (A)

ÅAntibiotics
ÅOral 

ÅNonmacrolide <3 weeks (B)
ÅNonmacrolide >3 weeks (N/A)
ÅMacrolide (B)

ÅIrrigation (A) [CRSwNP and CRSsNP]

ÅASA desensitization for AERD (A)

ÅDupilumab (A)

ÅEndoscopic sinus surgery Hopkins et al. 2015
Benninger et al 2016



Nasal Saline 
Irrigation

Å Isotonic saline irrigation

Å Low positive pressure

Å Used in combination with intranasal 
corticosteroid spray

Å RCT showed improved symptom severity, 
symptom frequency, QOL

Å Benefits:

Å Mucociliary clearance

Å Clear eosinophilic mucin

Å Decreased viscosity

Å Decreased edema

Å Mechanical lavage of debris

Å Decreased medication usage, 
specifically antibiotics

Pynnonen et al. 2007



Topical Intranasal Corticosteroids            
(A, strong recommendation)

ÅImprovement:

Åsinonasal symptoms ς nasal blockage, 
rhinorrhea, smell                               
(not for facial pressure/pain)

Åpolyp size and recurrence

ÅQOL

Åolfaction

ÅEspecially when used in combination with 
nasal saline irrigation.

ÅNo difference in effectiveness between 
types of intranasal steroids.

Fokkens et al. 2012
Orlandi et al. 2016
Chong et al. 2016
Kalish et al. 2012



Oral Corticosteroids                             
(A, strong recommendation for short-term use)

ÅShort term improvement in sinonasal symptoms

ÅNo long-term improvement

ÅNeed to weigh risks and benefits/adverse effects



Oral Non-Macrolide Antibiotics                                
(B, recommendation against)

ÅLack of good data regarding efficacy

ÅSome studies show benefit in patients with polyps

ÅCochrane review ς very little evidence that systemic antibiotics 
are effective in patients with CRS

ÅMore studies needed in the subtypes of CRS

ÅShort course doxycycline appears to have some benefit in those 
with nasal polyp size reduction

ÅLong term macrolides have mixed results, no clear lasting benefit.

Barshak & Durand 2017




