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 Radiology and Endoscopy are not required for diagnosis 
 
Recurrent Acute Rhinosinusitis (RARS) 
 
            Four or more episodes of ARS per year with distinct symptom-free intervals between  
            each episode. Each episode must meet the above criteria for ARS. 
 
Acute Exacerbation of Chronic Rhinosinusitis (AECRS) 
 
            Sudden worsening of CRS symptoms with a return to baseline symptoms, often after 
            treatment 
 
Table I-2: Diagnostic criteria for diagnosis of CRS 
Greater than or equal to 12 weeks of: 
 
Two or more of the following symptoms: 
            Nasal discharge (rhinorrhea or post-nasal drip) 
            Nasal obstruction or congestion 
            Hyposmia 
            Facial pressure or pain 
            Cough (in Pediatric CRS) 
AND 
One or more of the following objective findings: 
            Evidence of inflammation on nasal endoscopy or computed tomography 
            Evidence of purulence coming from paranasal sinuses or ostiomeatal complex 
AND 
CRS is divided in to CRSsNP or CRSwNP based on the presence or absence of nasal polyps 
 
Figure I-1.  Diagnostic algorithm for RS 
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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 ZOrlandi et al.

TABLE VII-11. The diagnostic criteria for CRSsNP

Greater than or equal to 12 weeks of:

2 or more of the following symptoms:

Mucopurulent discharge (rhinorrhea or PND)

Nasal obstruction and congestion

Decreased or absent sense of smell

Facial pressure or pain

AND

1 or more of the following findings:

Evidence of inflammation on paranasal sinus examination or CT

Evidence of purulence coming from paranasal sinuses or OMC

AND

Lack of polyps

VII.D. CRSsNP: Diagnosis
CRSsNP is defined in Section IV.B. The symptoms asso-
ciated with CRS can be grouped into 4 categories9: nasal
symptoms (obstruction, discharge, absence or impairment
of sense of smell); facial symptoms (facial pressure, facial
pain, headache); oropharyngeal symptoms (ear pain, hal-
itosis, PND, dental pain, cough); and systemic symptoms
(general malaise, fatigue). The most common symptom
is nasal obstruction.617 These symptoms are highly sen-
sitive individually, but not specific.655,656 Evidence has
shown combining 2 or more symptoms together along
with objective findings of disease (imaging, endoscopy)
substantially increases diagnostic specificity and positive
predictive value.9,15,657 Although the original guidelines
used major and minor criteria,11 there has been no
consensus or evidence whether this categorization is based
on prevalence, sensitivity, or specificity of symptoms. As
a result, the present definition includes the most sensitive
symptoms as part of the diagnosis. Other symptoms such
as halitosis, dental pain, and cough may be present and
related to the patient’s CRS, but are not included in the
diagnosis definition. The evidenced-based definition of
CRSsNP is shown in Table VII-11.

Dividing CRS into categories of polyposis and no poly-
posis is supported by histologic and inflammatory cytokine
findings in CRS without polyposis.9,658 Differences in treat-
ment responses and recurrence rates of the disease also sup-
port separating the categories,659 with CRSsNP showing
improved outcomes to standard treatments and a decrease
in recurrence rate. However more precise biomarker-based
categorization may be possible in the near future.

VII.D.1. CRSsNP Diagnosis: Differential Diagnosis
Because of the broad differential for CRSsNP, it is fre-
quently not easy to differentiate it from other diseases
without diagnostic modalities including nasal endoscopy

and radiologic examination.660,661 AR is a hypersensitivity
of the nasal mucosa to foreign substances mediated through
IgE antibodies.662 In most cases, sneezing and itching are
clues to distinguish AR from CRS, though not in all cases.
663 Another symptomatic mimic of CRSsNP is non-AR,
which includes non-AR with eosinophilia syndrome
(NARES), hormonal rhinitis, drug-induced rhinitis, irritant
rhinitis, atrophic rhinitis, and idiopathic rhinitis.271,664

Although only a small proportion of patients with purulent
CRS without coexisting chest disease complains of cough,
CRS should be differentiated from GERD and asthma by
physical examination.

In the case of CRS with recurrent acute facial pain
and pressure episodes, it is not easy to differentiate
it from primary headache disorders, such as migraine
and tension-type headache, because they are commonly
accompanied by sinus-related symptoms like rhinorrhea
and nasal congestion.665–667 To rule out the primary
headache and similar disorders, such as myofascial pain
and temporomandibular joint pain, an accurate history
and physical exam are needed. Chronic dental infection,
foreign body, and both benign and malignant sinonasal
neoplasia must be included in the differential diagnosis
as well. Most of these conditions can be eliminated by a
thorough physical exam including nasal endoscopy along
with appropriate imaging (CT or MRI).

If nasal discharge is unilateral and clear, clinicians should
rule out cerebrospinal fluid (CSF) rhinorrhea.668 History
of trauma and surgery, and salty taste of discharge are im-
portant clues for diagnosis.669 Detection of β2-transferrin
in nasal secretions confirms CSF.670

VII.D.2. CRS Diagnosis: Cost Effective Work Up
Because of limited data, CRSwNP and CRSsNP are
combined in this analysis and recommendation.

Prior evidence-based reviews have generally lacked
recommendations for the cost-effective diagnosis of adult
CRS. Since 1997, expert groups on RS have proposed
different diagnostic criteria for RS, with varying combi-
nations of symptoms and symptom duration, but more
recent iterations require confirmation with CT imaging or
endoscopy to arrive at a CRS diagnosis.7,15,21,155,202,671,672

Despite the requirement to document objective findings
of sinonasal inflammation, few studies have addressed the
timing and sequence of testing used to validate a CRS di-
agnosis in an accurate and cost-efficient manner. Published
algorithms recommend establishing a symptom-based defi-
nition of CRS through the patient history, followed by nasal
endoscopy.673–675 Diagnostic imaging, especially CT imag-
ing, has been recommended for symptomatic patients with
equivocal or normal findings on endoscopy.676 A discussion
of the cost efficiency of CRS diagnosis is highly dependent
on healthcare system–specific direct costs and availability of
professionals, diagnostic modalities, and therapeutic regi-
mens for CRS. Indirect costs, including radiation exposure,
time lost from work, and potential complications related to
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TABLE VIII-6. The diagnostic criteria for CRSwNP

Greater than or equal to 12 weeks of:

2 or more of the following symptoms:

Mucopurulent discharge (rhinorrhea or PND)

Nasal obstruction and congestion

Decreased or absent sense of smell

Facial pressure or pain

AND

1 or more of the following findings:

Evidence of inflammation on paranasal sinus examination or CT

Evidence of purulence coming from paranasal sinuses or ostiomeatal
complex

AND

Presence of polyps

VIII.D.3. CRSwNP Diagnosis: Cost Effective
Work-Up

Because of limited data, CRSwNP and CRSsNP are
combined in Section VII.D.3.

VIII.E. CRSwNP: Management
This discussion will focus on CRSwNP management
(Fig. VII-1). The management of AECRS is discussed in
Section IX.C.

VIII.E.1. CRSwNP Management:-Saline (Spray
and Irrigation)

Because of limited data, CRSwNP and CRSsNP are
combined in Section VII.E.1.

VIII.E.2.a. CRSwNP Management with Topical
Corticosteroids: Standard Delivery (Drops and
Sprays). The use of INCS for CRSwNP has been
well studied. A systematic review of the literature was
performed in which in general only RCTs were con-
sidered, which compared topical corticosteroid against
placebo (35 studies).707,712,864,972–1004 Among these,
8 trials also compared low-dose to high-dose topical
corticosteroid707,981,984,987,989,990,994,997 and 3 trials also
compared 2 corticosteroid agents, fluticasone propionate
and beclomethasone dipropionate.983,985,993 In addition, 4
level 2b studies were included, 3 comparing active with no
intervention973,1005,1006and 1 comparing active treatment
with and without surgery.1007 For 28 trials all or most
of the patients had undergone sinus surgery immediately
prior to the administration of the corticosteroid or had
undergone surgery in the past. In 12 studies there was no
preceding operation or the population was mixed.

A wide range of corticosteroid preparations were
utilized, including: sprays, aerosols, or drops, in varying
doses and for periods ranging from 4 to 260 weeks:! Fluticasone propionate was studied in 16 tri-

als.707,864,982,983,985–988,993,995,996,999,1001,1002,1006,1007! Beclomethasone dipropionate was studied in 5
trials.973,983,985,993,1005! Betamethasone sodium phosphate was studied in 1
trial.977! Mometasone furoate was studied in 6
trials.712,992,994,997,998,1000! Flunisolide was studied in 2 trials.975,976! Budesonide was studied in 9 trials.974,978–981,984,989–991! Triamcinolone was studied in 1 trial.1003

Outcomes included individual and overall symptoms
scores, endoscopic/polyp scores, QoL questionnaires,
objective assessments of olfaction and airway and occa-
sionally asthma score, number and time to relapse, or
prevention of reoperation. A summary of outcomes is pro-
vided in Table VIII-7, with the majority demonstrating a
significant benefit from the use of INCS as sprays or drops.

A number of critical reviews and meta-analyses have
been published.7,702,1008–1012 When compared to placebo,
pooled data analyses of symptoms, polyp size, polyp re-
currence, and nasal airflow have demonstrated significant
benefit in favor of the topical corticosteroid irrespective of
the variations in which these outcomes have been reported.
It has also been possible to do subgroup analysis7 on:

1. Surgical status comparing those patients with prior
sinus surgery vs those without sinus surgery. This
showed benefit from having had prior surgery.

2. Topical delivery method showed nasal aerosols and dry
powder inhaler were more effective than nasal spray in
controlling symptoms but did not improve on reduction
of polyp size or nasal airway. Both sprays and drops
were statistically effective.

3. Corticosteroid type. Modern corticosteroids (mometa-
sone, fluticasone, and ciclesonide) are not shown to
be more effective than earlier versions (budesonide,
beclomethasone, betamethasone, triamcinolone, and
dexamethasone) for final symptom score or polyp size
reduction.

No serious side effects are reported in any of the studies.
Epistaxis is the most common event together with nasal
irritation producing itching, sneezing, dryness, and rhinitis.
Headache is also frequently reported and usually the side
effects are found equally in the placebo arms suggesting
that local trauma due to poor technique with the device is
more relevant than the content. No increase in infection or
specifically candidiasis has been detected. These minor or
moderate adverse events are generally tolerated by patients.
No difference in intraocular pressure or serum/urinary
cortisol levels have been demonstrated in those few studies
considering these issues.
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What is the difference between 
the phenotypes of CRS?

CRS

CRSwNP

AERD

+/- Asthma

Allergic fungal 
rhinosinusitisCRSsNP
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Abstract

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 CRS endotypes.

Keywords

periostin, chronic rhinosinusitis, nasal polyps, asthma, bio-
marker, phenotype, endotype

Received May 25, 2017; revised August 16, 2017; accepted September

29, 2017.

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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periostin level more than twice as high as those without.
Furthermore, patients with CRS without polyp disease had a
mean periostin level similar to that of controls. These find-
ings suggest that serum periostin level can be used as a
molecular biomarker to stratify CRS into at least 2 distinct
molecular endotypes.

The results of the current study indicate that periostin
may be a clinically useful biomarker of polyp burden in
sinonasal disease. This molecular marker appears to reflect
the underlying Th-2 inflammatory response associated with
eosinophilia, asthma morbidity, and polyp formation.24 If
such a correlation were to be the case, high and low perios-
tin levels (eg, .50 or \50 ng/mL) could serve as a more
objective means of determining CRS with endotype rather

than the current phenotypic classification system of
CRSwNP and CRSsNP.7,23

The utility of periostin as a biomarker for endotypic classi-
fication of airway disease has been described in the pulmonary
literature. Woodruff et al used microarray analysis to identify
‘‘Th2-high’’ and ‘‘Th2-low’’ asthma subgroups based on
expression levels of periostin and other Th2-driven genes.25 A
trial of inhaled corticosteroids resulted in improved lung func-
tion only in the patient cohort with Th2-high asthma.25 In a
study of 224 patients with asthma, Kanemitsu et al found that
a high serum periostin level was a significant risk factor for
decline in pulmonary function.26 Furthermore, Matsusaka et al
divided patients with asthma based on serum periostin levels
and found a correlation between high periostin concentration
and nasal disorders, such as CRSwNP and olfactory dysfunc-
tion.14 These findings support the concept of a unified airway
theory and suggest the possibility that ‘‘periostin-high’’ and
‘‘periostin-low’’ subgroups may have future diagnostic and
therapeutic applicability for patients with CRS.27

The highest periostin levels observed in this study were
found in patients with nasal polyps and asthma. Nevertheless,
the presence of asthma was not found to be an independent
predictor of periostin level, as was the presence of polyps. It
is possible that a larger sample size would show such a rela-
tionship. On univariable analysis, asthma had a significant
association with periostin level, but this effect lost statistical
significance after controlling for patients’ polyp status. In
addition, none of the other studied parameters correlated with
serum periostin level—including smoking status, number of
previous endoscopic sinus operations, oral steroid use within
1 month of surgery, and topical steroid usage.

Periostin may serve as a surrogate marker of Th2-driven
inflammation in the sinonasal passages. In a study of bron-
chial epithelial brushings, Woodruff et al identified POSTN

Table 2. Periostin Levels.

Groups n Mean Periostin, ng/mL 95% CI Range P Value

CRS total

Asthma 34 86.8 59.8-113.8 22.0-364.4

No asthma 37 47.1 37.5-56.7 12.8-180.3

Total 71 66.1 51.6-80.6 — \.004a

CRSwNP

Asthma 22 107.8 69.2-146.4 22.0-364.4

No asthma 11 69.0 43.7-94.4 26.8-180.3

Total 33 94.8 67.3-122.4 — \.001b

CRSsNP

Asthma 12 48.3 35.2-61.5 24.1-110.4

No asthma 26 37.8 31.9-43.7 12.8-82.0

Total 38 41.1 35.2-47.0 — .79c

Control: total 62 38.7 34.4-42.9 7.0-89.2

Abbreviations: CRS, chronic rhinosinusitis; CRSsNP, chronic rhinosinusitis without nasal polyps; CRSwNP, chronic rhinosinusitis with nasal polyps.
aCRS total vs control.
bCRSwNP vs CRSsNP.
cCRSsNP vs control.

Figure 2. Periostin levels by nasal polyp and asthma status.
Although mean serum periostin levels were higher for patients
with asthma in both groups—chronic rhinosinusitis (CRS) with and
without nasal polyps—this difference was not significant. Values are
presented as means (95% CI).
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Abstract

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 CRS endotypes.
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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

1Division of Otolaryngology, Brigham and Women’s Hospital, Boston,
Massachusetts, USA
2Department of Otolaryngology, Harvard Medical School, Boston,
Massachusetts, USA
3Department of Otolaryngology, Massachusetts Eye and Ear Infirmary,
Boston, Massachusetts, USA
4Department of Otolaryngology, Boston University School of Medicine,
Boston, Massachusetts, USA
*These authors contributed equally and jointly to this work.

This article was presented at the Combined Otolaryngology Spring
Meetings, Triological Society; April 29, 2017; San Diego, California.

Corresponding Author:
Alice Z. Maxfield, MD, Division of Otolaryngology, Brigham and Women’s
Hospital, 45 Francis Street ASB-II, Boston, MA 02115, USA.
Email: amaxfield@bwh.harvard.edu

parameters, including sex (P = .473), smoking (P = .748),
aspirin-exacerbated respiratory disease status (P = .136),
oral steroid use within 1 month of surgery (P = .281), topi-
cal steroid nasal spray usage (P = .864), or number of previ-
ous sinus operations (P = .973). The multivariate regression
analysis was conducted with the CRS group (n = 71) and
the surgical controls (n = 19) because the anonymous blood
donor controls lacked the medical history needed for inclu-
sion in multivariate regression.

Asthma status alone was associated with periostin level
(P = .001); however, when nasal polyp status was controlled

for with multivariate analysis, this significance was lost (P
= .094), as shown in Figure 2. Patients with CRSwNP and
asthma had a mean periostin level of 107.8 ng/mL (95% CI,
69.2-146.4) when compared with patients with CRSwNP
and no asthma, who were found to have a mean periostin
level of 69.0 ng/mL (95% CI, 43.7-94.4; P = .110). Patients
with CRSsNP with and without asthma had mean periostin
levels of 48.3 ng/mL (95% CI, 35.2-61.5) and 37.8 ng/mL
(95% CI, 31.9-43.7; P = .190), respectively (Table 2).

The 2 cohorts that composed the control group—surgical
patients (n = 19) without sinus disease and blood donors (n
= 43)—were found to have similar mean periostin levels
(42.8 ng/mL [95% CI, 34.4-51.3] vs 36.8 ng/mL [95% CI,
32.0-41.7], respectively, P . .990). The blood donor control
group was significantly younger than the surgical control
group and the CRS group (mean years: 41.2 vs 51.2 vs
51.9, respectively, P = .003).

Discussion
CRS represents a heterogeneous disease process with wide
genotypic and phenotypic variation. Currently described
clinical CRS subtypes are based on phenotype and are
dependent on subjective clinical parameters, such as the
presence or absence of nasal polyps, which are both time
and observer dependent. These classifications do not reflect
the disease’s underlying molecular mechanism and therefore
are not sufficiently specific for many clinical and research
applications.21,22 CRS endotyping with molecular biomar-
kers has the potential to provide a more objective and mean-
ingful system of CRS classification.23

In the current study, serum periostin level had a strong
association with the presence of nasal polyps in patients
with CRS. The CRS cohort with polyps had a mean serum

Table 1. Patient Demographics.a

Variables CRS Total CRSwNP CRSsNP Control P Value

Patients 71 33 38 62

Age, y, mean 6 SD 51.9 6 15.2 51.4 6 14.3 52.4 6 16.2 44.3 6 17.6 .02b

Sex

Male 42 (59.2) 23 (69.7) 19 (50.0) 30 (48.4) .12

Female 29 (40.8) 10 (30.3) 19 (50.0) 32 (51.6)

Smoking status

Yes 2 (2.8) 1 (3.0) 1 (2.6) 2 (10.5)c .42

No 69 (97.2) 32 (97.0) 37 (97.4) 17 (89.5)c

Asthma

Yes 34 (47.9) 22 (66.7) 12 (31.6) 1 (5.3)c \.001b

No 37 (52.1) 11 (33.3) 26 (68.4) 18 (94.7)c

AERD

Yes 8 (11.3) 8 (24.2) 0 (0.0) 0 (0.0)c \.001b

No 63 (88.7) 25 (75.8) 38 (100.0) 19 (100.0)c

Abbreviations: AERD, aspirin-exacerbated respiratory disease; CRS, chronic rhinosinusitis; CRSsNP, chronic rhinosinusitis without nasal polyps; CRSwNP,
chronic rhinosinusitis with nasal polyps.
aValues are presented as n (%) unless noted otherwise.
bP \.05.
cDenotes only surgical control data.

Figure 1. Periostin level by nasal polyp status. Serum periostin
level was significantly higher in patients with chronic rhinosinusitis
(CRS) and nasal polyps versus patients with CRS without nasal
polyps and controls (P = .004). Values are presented as means
(95% CI).

Maxfield et al 183



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
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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 (No studies)
• 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



Topical Mometasone Irrigation
• Dilute irrigation: 240mL of saline with 2mg of mometasone 1-2x daily 

• Low concentration 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



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

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

Barshak & Durand 2017
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General Antibiotic Exposure Is Associated With Increased Risk of
Developing Chronic Rhinosinusitis

Alice Z. Maxfield, MD; Hakan Korkmaz, MD; Luciano L. Gregorio, MD; Nicolas Y. Busaba, MD;

Stacey T. Gray, MD; Eric H. Holbrook, MD; Rong Guo, MS; Benjamin S. Bleier, MD

Objective: Antibiotic use and chronic rhinosinusitis (CRS) have been independently associated with microbiome diversi-
ty depletion and opportunistic infections. This study was undertaken to investigate whether antibiotic use may be an unrec-
ognized risk factor for developing CRS.

Study Design: Case-control study of 1,162 patients referred to a tertiary sinus center for a range of sinonasal disorders.
Methods: Patients diagnosed with CRS according to established consensus criteria (n 5 410) were assigned to the case

group (273 without nasal polyps [CRSsNP], 137 with nasal polyps [CRSwNP]). Patients with all other diagnoses (n 5 752)
were assigned to the control group. Chronic rhinosinusitis disease severity was determined using a validated quality of life
(QOL) instrument. The class, diagnosis, and timing of previous nonsinusitis-related antibiotic exposures were recorded.
Results were validated using a randomized administrative data review of 452 (38.9%) of patient charts. The odds ratio of
developing CRS following antibiotic exposure were calculated, as well as the impact of antibiotic use on the subsequent QOL.

Results: Antibiotic use significantly increased the odds of developing CRSsNP (odds ratio: 2.21, 95% confidence interval,
1.66–2.93, P < 0.0001) as compared to nonusers. Antibiotic exposure was significantly associated with worse CRS QOL scores
(P 5 0.0009) over at least the subsequent 2 years. These findings were confirmed by the administrative data review.

Conclusion: Use of antibiotics more than doubles the odds of developing CRSsNP and is associated with a worse QOL
for at least 2 years following exposure. These findings expose an unrecognized and concerning consequence of general
antibiotic use.

Key Words: Antibiotics, side effects, microbiome, chronic rhinosinusitis, quality of life.
Level of Evidence: 3b.

Laryngoscope, 127:296–302, 2017

INTRODUCTION
The discovery of antibiotics is considered one of

the major technological advances in medicine, enabling
a variety of modern procedures and the treatment of
previously mortal infections.1 These substantial bene-
fits however, have come with significant costs. Wide-
spread overuse has led to the evolution of resistant
organisms among virtually all classes of antibiotics.2

Ambulatory care visits in the United States result in
an estimated annual rate of 506 antibiotic prescriptions

per 1,000 U.S. population.3 Across all conditions, an
estimated 30% of outpatient oral antibiotic prescrip-
tions are inappropriate.3 Overuse of antibiotics has also
resulted in expanding healthcare costs, leading to a
variety of new practice guidelines.4,5 The United King-
dom has already realized an estimated savings of
£3,678,000 per year following the recent adoption of the
National Institute of Clinical Excellence guideline
CG69 advising against the prescription of antibiotics
for self-limiting respiratory tract infections.2 Antibiotics
have also been associated with significant adverse side
effects. It has long been recognized that antibiotic use
may lead to increased susceptibility to secondary muco-
sal infections from pathogens including Candida albi-
cans and Clostridium difficile.6–8 Recent studies on the
concept of mucosal microbial dysbiosis have suggested
that these infections arise as a result of antibiotic-
induced depletion of the diverse commensal microbial
assemblage, which enables the proliferation of patho-
genic species.9

Chronic rhinosinusitis (CRS) impacts more than 30
million Americans, resulting in $6.9 to $9.9 billion in
annual healthcare expenditures.10,11 The diagnosis of
both acute and CRS is the most common cause for anti-
biotic prescriptions of all primary diagnoses in ambulato-
ry care visits.12 Chronic rhinosinusitis is defined by both
the American Academy of Otolaryngology–Head and
Neck Surgery Foundation13 and the European Position
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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.

Barshak & Durand 2017



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
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Surgery 
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Postop 2 mth; 
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Dupi start; 
postop 8 mth

Postop 8.5 mth; 
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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



Biologics

R E V I E W A R T I C L E

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 is challenging. It impacts pa-
tients’ quality of life significantly. The pathophysiology of
CRS has some similarities to allergic asthma and allergic
rhinitis (AR) and includes eosinophilia, T-helper cell 2 cy-
tokines, and local immunoglobilin E formation. Monoclonal
antibody therapy has been used successfully in asthma and
AR and more recently in CRS. Our was aim to systematically
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 comparability with current medical treatment, ef-
ficacy, and risk of complications. In addition, the role of
surgery and biologics was evaluated.

Methods: We identified at total of 5341 relevant studies af-
ter a comprehensive database search. Six studies met the
inclusion criteria, all 6 randomized, controlled trials.

Results: Treatment with omalizumab and mepolizumab
demonstrated improvements in endoscopic nasal polyp
score (EPS) and symptoms score in patients with 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 events were reported.

Conclusion: Evidence demonstrates that use of MAbs
leads to clinical improvement in CRSwNP. However, further
research is required to determine their long-term effects,
comparability to other medical treatments, and potential
side effects. C⃝ 2019 ARS-AAOA, LLC.

Key Words:
chronic rhinosinusitis; immunotherapy; polyposis; quality of
life; nasal polyps; biologic therapy; monoclonal antibodies

How to Cite this Article:
Iqbal IZ, Kao SS-T, Ooi EH. The role of biologics in chronic
rhinosinusitis: a systematic review. Int Forum Allergy 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 the disease varies between individuals. However,
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it is well recognized that those with concomitant asthma or
allergic rhinitis (AR) are more severely affected. At present,
management strategies have focused on symptom relief.
This can range from topical corticosteroids to oral steroids
and antibiotics and endoscopic sinus surgery. “Difficult-to-
treat” patients are defined as those in whom an acceptable
level of control is not 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-
geting specific immunologic mediators in asthma with mon-
oclonal antibodies (MAbs) has led to an interest in the use
of similar biologic treatments for CRS.

CRS pathophysiology
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
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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)



Comparative efficacy and safety of monoclonal
antibodies and aspirin desensitization for
chronic rhinosinusitis with nasal polyposis:
A systematic review and network meta-analysis

Paul Oykhman, MD, MSc,a Fernando Aleman Paramo, MD,a Jean Bousquet, MD,d,e,f David W. Kennedy, MD,g

Romina Brignardello-Petersen, PhD,b and Derek K. Chu, MD, PhDa,b,c Hamilton, Ontario, Canada; Berlin, Germany;

Montpellier, France; and Philadelphia, Pa

GRAPHICAL ABSTRACT

Background: Chronic rhinosinusitis with nasal polyposis
(CRSwNP) is an inflammatory condition of the upper airways.
Optimal management is unclear.
Objective: We compared the effects of mAbs and aspirin
desensitization (ASA-D) for treatment of CRSwNP.
Methods: We searched the Medline, Embase, Cochrane Central
Register of Controlled Trials, International Clinical Trials
Registry Platform, US Food and Drug Administration, and the
European Medicines Agency databases from inception to
August 4, 2021, for randomized controlled trials comparing the
effects of mAbs and ASA-D for CRSwNP. We conducted
network meta-analysis of sinusitis symptoms, heath-related
quality of life, rescue oral corticosteroids and surgery,
endoscopic and radiologic scores, and adverse events. We used
the Grades of Recommendation Assessment, Development and
Evaluation (GRADE) approach to assess certainty of evidence.
PROSPERO CRD42020177334.
Results: Twenty-nine randomized controlled trials evaluating 8
treatments (n 5 3461) were included in the network meta-
analysis. Compared to placebo, moderate to high certainty
evidence showed that health-related quality of life (SNOT-22)
improved with dupilumab (mean difference [MD] 219.91 [95%
confidence interval (CI) 222.50, 217.32]), omalizumab (MD
216.09 [95% CI 219.88, 212.30]), mepolizumab (MD 212.89
[95% CI 216.58, 29.19], ASA-D (MD 210.61 [95% CI 214.51,
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TABLE I. (Continued)

Characteristic
No.

subjects
Mean age
(years) [SD] % women

% with prior
NP surgery

Mean
NPS [SD]

Mean
SNOT-22 [SD]

% with
asthma

% with
AERD Intervention

Esmaeilzadeh 201548 34 29 [NR] 68 NR NR 45.65 [16.7] 100 100 Buildup, then 650 mg 2 times
a day 3 1 mo followed by
325 mg 2 times a day

Mortazavi 201750 41 31 [8.2] 47 NR NR 48.19 [13.9] 100 100 Buildup, then 325 mg daily to
650 mg 4 times a day

iv, Intravenous; NR, data for the specific characteristic not reported; sc, subcutaneous.
*Values reflect SNOT-20 as reported by study converted to SNOT-22.

FIG 3. Summary of findings.
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Adverse events of biological therapy in chronic rhinosinusitis with nasal 
polyps: A systematic review 

Ahmad Aldajani a,b,*, Ahmad Alroqi b,1,2, Saud Alromaih b,2, Mohammad O. Aloulah b,2, 
Saad Alsaleh b,2 

a Department of Otorhinolaryngology Head & Neck Surgery, College of Medicine, University of Jeddah, Jeddah, Saudi Arabia 
b Department of Otorhinolaryngology Head & Neck Surgery, College of Medicine, King Saud University, Riyadh, Saudi Arabia   

A R T I C L E  I N F O   
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Rhinosinusitis 
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Inflammation 
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Adverse events 
Side effects 
Monoclonal antibody 

A B S T R A C T   

The management of chronic rhinosinusitis with nasal polyps (CRSwNP) is challenging due to disease recurrence 
and adverse effects. Both surgical and medical treatment modalities impact the quality of patients' lives. 
Monoclonal antibody treatment has recently been used successfully in CRS with limited reported adverse events. 
We aimed to review the literature to shed more light on the safety and adverse events associated with the 
biological therapy of CRSwNP. A comprehensive systematic review was conducted on the safety of different 
biological treatments when used for managing CRSwNP. We have included 13 studies in the present systematic 
review, including 12 randomized controlled trials (RCTs) and one cross-sectional study. The total sample size for 
the included studies was 2282 patients. Six studies investigated the safety and adverse events of dupilumab; three 
investigated omalizumab, three investigated mepolizumab, and only one investigated reslizumab. Some studies 
have reported that adverse events were common with these types of drugs. However they were not specific and 
self-limited. Headaches, injection site reactions, and pharyngitis were the most common adverse events found 
among the reported adverse events. The Dupilumab trial reported pharyngitis in 225 patients (22.4 %) followed 
by erythema in 9.4 %, headache in 8.1 %, epistaxis in 5.1 %, and asthma in 1.7 % of patients. Trials which used 
omalizumab reported headaches, nasal pharyngitis, injection-site reactions to be the most common adverse 
events with estimated prevalence rates of 8.1 %, 5.9 %, and 5.2 %, respectively. Mepolizumab and reslizumab 
studies reported that 40 % of patients were complicated by nasal polyps/congestion/pharyngitis/infections, 14 
had a headache (15.5 %), two developed asthma (2.2 %), and only one patient (1.1 %) had epistaxis as an 
adverse event. Although the literature's current investigations indicate the safety of the biologic treatment 
modalities, further studies are needed as some uncertainty among the trials have been reported.   

1. Introduction 

Evidence shows that the prevalence of chronic sinusitis reaches 15 % 
when the diagnosis is symptomatically established, but it's down to 
3–6.7 % when the diagnosis is symptomatically and endoscopically 
established [1,2]. Clinically, chronic rhinosinusitis with nasal polyps 
(CRSwNP) is identified as a chronic inflammatory condition that affects 
the nose and paranasal sinuses. CRSwNP has a significant impact on the 

health-related quality of life of the affected patients due to the symptoms 
associated with the disease [3]. A previous investigation which was 
performed in the United States showed that the prevalence of CRSwNP 
among patients suffering from chronic sinusitis was 18 % [4]. Further-
more, significant morbidity and development of adult-onset asthma 
were reported among patients suffering from CRSwNP [5–9]. It was 
noted that patients with CRSwNP suffer a higher economic burden than 
patients without chronic rhinosinusitis (CRS). The burden is even higher 

* Corresponding author at: Department of Otolaryngology Head and Neck Surgery, King Abdulaziz University Hospital, King Saud University, P.O. Box 245, Riyadh 
11411, Saudi Arabia. 
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was not associated with any adverse events. Another RCT by Levaert 
et al. C21D described that all of the included patients in their investiga-
tion had at least one adverse event, and the rate of the common cold was 
significantly higher in the omalizumab than in the placebo group. 
Moreover, one patient in the omalizumab group had a fatal lympho-
blastic lymphoma after receiving the treatment for one year. In another 
phase-3 RCT, Levaert et al. C30D reported that the total adverse events 

noticed among patients that received omalizumab were 178 among 135 
patients and the drug-related adverse events were B.7 %. Based on the 
reviewed studies, omalizumab was not a significant risF factor for 
developing adverse events. Comparatively to a Cochrane library sys-
tematic review, Chong et al. explained that the risF of serious adverse 
events was very uncertain in their omalizumab trials C38D. 

Table 2 
The most common and the total number of adverse events among the included studies.  

Reference Near Interventions Complications 

Drug Dose Size Total 
(n) 

Asthma Epistaxis Headache ErythemaA 
allergy 

Nasal polypsA 
congestionA 
pharyngitisA 
infections 

Serious Death 

Dupiluma! 
Bachert 

et al. 
201B Dupilumab B00-mg loading dose 

followed by weeFly 
doses of 300 mg  

30  30 – – B 12  14 2 0 

Bachert 
et al. 

2019 Dupilumab 300 mgA2 weeFs  440  305 7 25 32 28  B7 15 0 

Bachert 
et al. 

2020 Dupilumab B00-mg loading dose 
followed by weeFly 
doses of 300 mg  

30  30 – – B 12  14 2 0 

Fujieda 
et al. 

2020 Dupilumab 300 mgA2 weeFs for 52 
weeFs 300 mgA2 weeFs 
for 24 weeFs, followed 
by 300 mgA4 weeFs  

1B  49 0 2  3  21 0 0 

300 mgA2 weeFs for 24 
weeFs, followed by 300 
mgA4 weeFs  

17  B9 4 0  0  28 0 0 

HopFins 
et al. 

2021 Dupilumab (a) 300 mgA2 weeFs for 
52 weeFs, (b)300 mgA2 
weeFs for 24 weeFs, 
followed by 300 mgA4 
weeFs  

440  305 7 25 32 28  B7 15 0 

Jonstam 
et al. 

2018 Dupilumab B00-mg loading dose 
followed by weeFly 
doses of 300 mg  

30  30 – – B 12  14 2 0  

Omali1uma! 
Levaert 

et al. 
2013 Omalizumab 375 mg  15  24 0 – 4 1  15 – – 

Levaert 
et al. 

2020 Omalizumab 75–B00 mgA2 or 4 weeFs  135  178 5 4 11 7  19 3 0 

Pinto et al. 2010 Omalizumab 0.01B mgAFg per IE total 
serum IgEAmL  

7  0         

Mepoli1uma! 
Bachert 

et al. 
2017 Mepolizumab B doses of 750 mgA4 

weeFs  
54  55 2 1 13   22 0 0 

Levaert 
et al. 

2011 Mepolizumab 2 IM injections of 750 mg 
of mepolizumab, 28 
days apart  

20  21 – – 1 –  14 1 – 

Nilmaz 
et al. 

2020 Mepolizumab 100 mgA4 weeFs for 
≥12 weeFs  

1B  0         

#esli1uma! 
Weinstein 

et al. 
2018 Reslizumab 3 mgAFgA4 weeFs for 52 

weeFs  
78  28 – – – – 28 – –  

Table 3 
Lrouped total number of complication and the frequency of the commonest adverse events per each drug.  

Drug Number of 
studies 

Size Complications 

Total 
(n) 

Asthma 
(%) 

Epistaxis 
(%) 

Headache 
(%) 

ErythemaA 
allergy (%) 

Nasal polypsAcongestionA 
pharyngitisAinfections (%) 

Serious Death 

Dupilumab  B  1003  818 18 (1.7 %) 52 (5.1 %) 82 (8.1 %) 95 (9.4 %) 225 (22.4 %) 3B 0 
Omalizumab  3  157  202 5 (3.1 %) 4 (2.5 %) 15 (9.5 %) 8 (5 %) 34 (21.B %) 3 0 
Mepolizumab  3  90  7B 2 (2.2 %) 1 (1.1 %) 14 (15.5 %) – 3B (40 %) 1 0 
Reslizumab  1  78  28 – – – – 28 (35.8 %) – –  

A) Alda/ani et al)                                                                                                                                                                                                                                
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A call for cost-effectiveness analysis for biologic therapies in
chronic rhinosinusitis with nasal polyps

Christopher D. Codispoti, MD, PhD; Mahboobeh Mahdavinia, MD, PhD
Rush University, Chicago, Illinois

Key Messages

! Biologic therapies target the type 2 inflammatory cytokines and IgE.

! Biologic therapies have been investigated in clinical trials and demonstrated efficacy for chronic rhinosinusitis with nasal polyps.

! Biologic therapies are now FDA-approved for chronic rhinosinusitis with nasal polyps.

! Biologic therapies need to be investigated in cost-effectiveness analysis for chronic rhinosinusitis with nasal polyps.

A R T I C L E I N F O

Article history:
Received for publication April 27, 2019.
Received in revised form June 28, 2019.
Accepted for publication July 2, 2019.

A B S T R A C T

Objective: To identify the need for cost-effectiveness analysis of biologic therapies in the treatment of
chronic rhinosinusitis (CRS).
Data Sources: Clinical trials of monoclonal antibodies (omalizumab, benralizumab, mepolizumab and
dupilumab) for nasal polyposis or chronic rhinosinusitis published on PubMed.
Study Selections: Clinical trials of biologic therapies in CRS and nasal polyposis.
Results: No cost-effectiveness analyses of biologic therapies in CRS have been performed.
Conclusion: As more clinical trials of biologic therapies for CRS are conducted, there is a need for cost-
effectiveness analysis. Future analyses should consider these therapies as part of medical therapeutic
options compared with surgery. To increase generalizability, analyses should include samples from allergy
and primary care clinics rather than only otolaryngology clinics.
! 2019 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights reserved.

Instructions
Credit can now be obtained, free for a limited time, by reading the review article and completing all activity components. Please note the
instructions listed below:
! Review the target audience, learning objectives and all disclosures.
! Complete the pre-test.
! Read the article and reflect on all content as to how it may be applicable to your practice.
! Complete the post-test/evaluation and claim credit earned. At this time, physicians will have earned up to 1.0 AMA PRA Category 1

CreditTM. Minimum passing score on the post-test is 70%.
Overall Purpose
Participants will be able to demonstrate increased knowledge of the clinical treatment of allergy/asthma/immunology and how new
information can be applied to their own practices.

Reprints: Christopher D. Codispoti, MD, PhD, Rush University, 1725 W Harrison St,
Ste 117, Chicago, IL 60612; E-mail: Christopher_D_Codispoti@rush.edu.
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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.
 



Summary
• It is important to delineate the subtypes of CRSwNP 

to determine best treatment.
• Endotyping with molecular biomarkers is important 

for future advancements to better classify CRS 
patients and allow for tailored therapies. 
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