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Discuss

• Case example

• Diagnosis of CRS

• Differentiate subtypes of CRS

• Treatment of CRS with nasal polyps



What is Chronic 
Rhinosinusitis?

ICAR 2020



Case Example

Patient A

• 41yof with sinus issues for 
the last 2 years

• Started with a cold that 
never went away

• FESS one year ago

• Persistent facial pressure, 
thick secretions, PND

• PMH: MS on Rituxan, 
MGUS, low IgM, 
prolactinoma

Patient Z
• 27yom with sinus issues for 

the last few years, worse in 
the last 6 months

• Feels it may be related to 
allergies

• Nasal obstruction, congestion, 
loss of smell

• PMH: seasonal allergies-dust



• Cultures: Negative (after abx)

• Allergy testing: skin testing negative

• Asthma: none

• ASA/NSAID: no sensitivity

• SNOT22: 65

• Cultures: none

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

• Asthma: none

• ASA/NSAID: no sensitivity

• SNOT22: 30 

Patient A Patient Z



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

• Endoscopy exam: 

• Middle meatus w/ 
significant mucoid 
drainage

• Scattered mucoid 
drainage throughout

• Voice: hyponasal

• OC/OP: cobblestoning 
posterior pharynx

• Endoscopy exam:
• Deviated septum
• NP extending to floor 

medial to MT
• NP full on left, but able 

to pass the scope 

Patient A Patient Z



• Cultures:       
Haemophilus influenzae 
+Beta lactamase

• Cultures:  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 asmatricellular proteins.7

Periostin is amediator 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 

• Predict course of disease

• Predict response to treatment



Goals of treatment

• Increase quality of life

• Control disease progression

• Enhance mucociliary clearance

• Improving sinus drainage pathways

• Eradicate local infection/inflammation

• Improve access for delivery of topical medications



Challenges in Treatment of CRS

• Difficulty correlating patient symptoms with 
objective measures of inflammation

• Predicting long term response to medical therapy

• Relapses of symptoms and disease





CRSwNP Treatment
• Nasal saline irrigation 

• Topical steroids

• Oral corticosteroids (A)

• Antibiotics

• Oral 

• Irrigation (A) [CRSwNP and CRSsNP]

• ASA desensitization for AERD (A)

• Dupilumab (A)

• Endoscopic Sinus Surgery 



CRSwNP Treatment
• Nasal saline irrigation (A)

• Topical steroids
• Spray (A, strong recommendation)
• Irrigation (ie budesonide) (A, strong recommendation)

• Oral corticosteroids (A)

• Antibiotics
• Oral 

• Nonmacrolide <3 weeks (B)
• Nonmacrolide >3 weeks (N/A)
• Macrolide (B)

• Irrigation (A) [CRSwNP and CRSsNP]

• ASA desensitization for AERD (A)

• Dupilumab (A)

• Endoscopic sinus surgery Hopkins et al. 2015
Benninger et al 2016



Nasal Saline 
Irrigation

• Isotonic saline irrigation

• Low positive pressure

• Used in combination with intranasal 
corticosteroid spray

• RCT showed improved symptom severity, 
symptom frequency, QOL

• Benefits:

• Mucociliary clearance

• Clear eosinophilic mucin

• Decreased viscosity

• Decreased edema

• Mechanical lavage of debris

• Decreased medication usage, 
specifically antibiotics

Pynnonen et al. 2007



Topical Intranasal Corticosteroids            
(A, strong recommendation)

• Improvement:

• sinonasal symptoms – nasal blockage, 
rhinorrhea, smell                               
(not for facial pressure/pain)

• polyp size and recurrence

• QOL

• olfaction

• Especially when used in combination with 
nasal saline irrigation.

• No 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)

• Short term improvement in sinonasal symptoms

• No long-term improvement

• Need to weigh risks and benefits/adverse effects



Oral Non-Macrolide Antibiotics                                
(B, recommendation against)

• Lack of good data regarding efficacy

• Some studies show benefit in patients with polyps

• Cochrane review – very little evidence that systemic antibiotics 
are effective in patients with CRS

• More studies needed in the subtypes of CRS

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

• Long term macrolides have mixed results, no clear lasting benefit.

Barshak & Durand 2017





Oral Macrolide Antibiotics                                
(B, option)

• Macrolide antibiotics have anti-inflammatory and 
immunomodulatory properties.

• There is an effect on the neutrophilic components of the 
inflammatory response, thereby targeting Th1-mediated non 
eosinophilic CRS.

• Potentional adverse effects: Cardiovascular risk, prolonged QT 
interval, elevated LFTs, ototoxicity, GI side effects.

Barshak & Durand 2017



Topical Budesonide Irrigation 
• Dilute irrigation: 240mL of saline 

• with 0.5mg/2mL respule of budesonide 1-2x daily

• Concentrated irrigation: 5mL of saline
• 0.5mg/2mL respule of budesonide daily

• In AERD patients, significant improvement in SNOT22 
and nasal polyp size

• Improved:
• Symptoms
• Radiographic scores
• Endoscopy appearance

• No evidence of adrenal axis suppression
Talat et al. 2021



Topical Mometasone Irrigation
• Dilute irrigation: 240mL of saline 

• with 2mg of mometasone 1-2x daily 

• Low concentration:
• With 0.6 mg vs high concentration 2-4mg

• Superior pharmacokinetic profile, increased local efficacy, low systemic 
absorption

• Mometasone 2mg daily via nasal spray or large volume irrigation for 12 
months
• The irrigation group had larger improvement in nasal blockage, LM Score, and 

modified LK score.
• Overall 12 month symptom VAS was better in the irrigation group.

• Corticosteroid irrigation is beneficial in long term maintenance in 
CRSwNP, and f/u longer than 3-6 months post ESS.

• In CRSwNP, no evidence of HPA axis suppression with mometasone 
irrigation (2mg twice daily).

Brown et al. 2021
Harvey et al. 2018
Talat et al. 2021



ASA Desensitization in AERD
(A, recommendation)

• Improvement in 
• HRQoL

• Sinusitis symptoms

• Smell

• Rescue nasal polyp surgery

• Nasal polyp size

• Lasting endoscopic and symptomatic improvement

Oykhman et al. 2021





Endoscopic 
Sinus 
Surgery

Mucosal preserving

Widen sinus drainage pathways

Allow better delivery of 
medication

Establish nasal airway and sinus 
outflow

Decrease overall inflammatory 
disease burden



CRSwNP s/p surgery, budesonide dilute



Patient RR

Surgery 
7/15/2020

Postop 2 mth; 
SNOT22: 36;    
Conc Bud BID

Dupi start; 
postop 8 mth

Postop 8.5 mth; 
SNOT22: 28,      
Conc Bud QD

Postop 1 yr; 
SNOT22: 23

Postop 13 mth; 
SNOT22: 28,     

OFF dupi,       
Conc Bud QD

Postop 14 mth; 
SNOT22: 28,     

OFF dupi 1 mth,  
return of 

symptoms, 
decreased smell, 
thicker mucous, 
head pressure 

with watery 
polyposis

Postop 16 mth; 
SNOT22: 20,    

ON dupi,        
Conc Bud QD



Preoperative



Postoperative 2 months 
9/25/2020: SNOT22 39, 

conc budesonide BID



ON dupilumab for 5 mths, OFF for 1 mth



Patient RR

Surgery 
7/15/2020

Postop 2 mth; 
SNOT22: 36;    
Conc Bud BID

Dupi start; 
postop 8 mth

Postop 8.5 mth; 
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Biologics

REVIEW ARTICLE

The role of biologics in chronic rhinosinusitis: a systematic review
Isma Z. Iqbal, PgCertMEd, FRCS(ORL-HNS)1, Stephen Shih-Teng Kao, MBBS, MClinSc2 and

Eng Hooi Ooi, PhD, FRACS3

Background: Chronic rhinosinusitis (CRS) refractory to

medical and surgical treatment ischallenging. It impactspa-

tients’ quality of life significantly. The pathophysiology of

CRS has some similarit ies to allergic asthma and allergic

rhinit is (AR) and includes eosinophilia, T-helper cell 2 cy-

tokines, and local immunoglobilin E formation.Monoclonal

antibody therapy hasbeen used successfully in asthmaand

ARandmore recently inCRS.Our wasaimtosystematically

review the literature and identify the role of monoclonal

antibodies (MAbs) in the treatment of CRS with polyps

(CRSwNP) and without polyps (CRSsNP), especially with

regard to comparabilitywith current medical treatment,ef-

ficacy, and risk of complications. In addit ion, the role of

surgery and biologicswasevaluated.

Methods: We identified at total of 5341relevant studiesaf-

ter a comprehensive database search. Six studiesmet the

inclusion criteria, all 6 randomized, controlled trials.

Results: Treatment with omalizumab and mepolizumab

demonstrated improvements in endoscopic nasal polyp

score (EPS) and symptomsscore in patientswith CRSwNP

when compared with placebo. Reslizumab reduced nasal

polyp size in patients with raised intranasal interleukin-5

levels. Dupilumab treatment resulted in a 70% reduction

in EPS compared with 20% in the placebo group (p <

0.001). These MAbs target different inflammatory markers

involved in the pathophysiology of CRSwNP. None of the

studies reported on CRSsNP or combined surgery with bi-

ologics. No severe adverse eventswere reported.

Conclusion: Evidence demonstrates that use of MAbs

leadsto clinical improvement inCRSwNP.However, further

research is required to determine their long-term effects,

comparability to other medical treatments, and potential

side effects. C 2019 ARS-AAOA, LLC.

Key Words:
chronic rhinosinusit is; immunotherapy;polyposis; quality of

life; nasal polyps; biologic therapy; monoclonal antibodies

HowtoCite thisArticle:

Iqbal IZ, KaoSS-T, Ooi EH. The role of biologicsinchronic

rhinosinusitis: a systematic review. Int ForumAllergy Rhi-

nol. 2020;10:165–174.

C hronic rhinosinusitis (CRS) affects approximately

4.3% to 12.5% of the population worldwide.1–3 The

impact it has on quality of life (QOL) can be significant.

It is characterized by inflammation in the paranasal sinus

that persists for > 3 months and may be associated with

(CRSsNP) or without (CRSwNP) polyps (Table 1).4 The

severity of thediseasevariesbetween individuals. However,
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Received: 12 May 2019; Revised: 28 August 2019; Accepted:
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DOI: 10.1002/alr.22473
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it iswell recognized that thosewith concomitant asthma or

allergic rhinitis (AR) aremoreseverely affected. At present,

management strategies have focused on symptom relief.

This can range from topical corticosteroids to oral steroids

and antibiotics and endoscopic sinussurgery. “ Difficult-to-

treat” patients are defined as those in whom an acceptable

level of control isnot achieved despite appropriate surgery,

intranasal corticosteroid, and up to 2 courses of antibiotics

or systemic corticosteroids in the last year.4 Management

of these patients can prove challenging. The success in tar-

getingspecific immunologicmediatorsin asthmawith mon-

oclonal antibodies (MAbs) has led to an interest in the use

of similar biologic treatments for CRS.

CRSpathophysiology

The clinical dichotomization of CRSsNP and CRSwNP

originated by identifying inflammation driven by predomi-

nantly T-helper 1 cells (Th1) in the former and T-helper

2 cells (Th2) in the latter.5 However, further research

International Forum of Allergy & Rhinology,Vol. 10,No. 2, February 2020 165



Morse, Miller, Senior. 2021

Anti-IL33

Tezepelumab (Tezspire) - Anti-TSLP



Biologics for Nasal Polyposis

• Cost
• Estimated cost per year >$30,000 on average

• Cost utility analysis of dupilumab vs ESS
• Surgery cost $50,346.99 with 9.80 QALYs vs.                 

dupilumab cost $536,420.22 with 8.95QALYs 

• Authors concluded that ESS was less costly and more effective 
than dupilumab.

(Scangas et al)





Oykhman et al. 2021







Unanswered questions

• Which type of patient?
• Refractory disease

• Timing of biologic?

• Is there a clear advantage of biologic over surgery?
• Durability of surgery is improved compared to dupilumab.

• Is there advantage between biologics?
• Current FDA approval and trial data suggests dupilumab is most 

efficacious choice in Caucasian populations with CRSwNP.

• Long term results?  

• Long term side effects?
Morse, Miller, Senior. 2021



Maximal Medical Therapy?

• There is no standardized medical therapy regimen for CRS.

• Lal et al. treated with minimum 4 weeks -                             
oral antibiotics, oral steroids, topical nasal steroids, topical 
nasal decongestant rotation, saline irrigation

• 51% successfully treated 

• 17% partial improvement 

• 31% underwent surgery

Lal et al. 2014.



Mucosal preserving

Widen sinus drainage pathways

Allow better delivery of 
medication

Establish nasal airway and sinus 
outflow

Decrease overall inflammatory 
disease burden





Endotyping

• CRS currently classified by phenotype. 

• 38-51% of CRS patients fail to respond to 
recommended medical therapies. 

• This highlights the limitations of the current 
treatments of CRS. 

• There is heterogeneity within cellular and 
molecular pathways that lead to these subtypes. 

• Thus, defining molecular biomarkers to further 
endotype these subtypes is crucial in determining 
targeted therapies. 

Lal et al. 2016.
Baguley et al. 2014



Summary
• CRSwNP is a type II mediated inflammatory 

process.

• Asthma and CRS are highly associated and 
consideration of both is necessary for optimizing 
treatment.

• Nasal saline irrigation with corticosteroid spray is 
the first line and has been found to be useful.

• Topical corticosteroids are recommended for 
CRSwNP, with consideration for twice daily dosing.

 



Summary
• It is important to delineate the subtypes of CRSwNP 

to determine best treatment.

• INCS/topical steroids, nasal saline irrigation, 
endoscopic sinus surgery, AERD management, and 
biologics can be used in combination to optimize 
treatment.

• Patient symptomatology, characteristics, 
adherence, healthcare access should all be 
considered when making treatment plans with a 
multidisciplinary team.



Thank you!
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